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same beneficent rule appeared the great Arabian ph^-sicians Kbazc>s. 
H»ly Ablias, and Avicenna. 

Arabian medicine was carried into bpaiii by the Moors, and 
flaarish('d excc^nlingly under the* gc^iicrous sympalliy of the Cordova 
Caliphs, prcKliicing workers like Albucasis and Aveiizour. 

» l£ven Egyj>t had its ‘ Hall of Wisdom ’ erected by Hakim 
Biainrillinh m 1005, uniter the protcKrtion of the ('airenc Caliphs. 

During this perkxl medical instruction was given to scholars in 
the large hospitals and in the dis]H*nsaries. which were numerous. 

^ The features of Anibic medicine which arc esiKscially interesting 
t(i us are the ndenmees to tro]iical disease's, and these are suHiciently 
Numerous bc*r.nuse the Anibic physudans were brought into contact 
with strangers from various parts of tin- world who had Int-n 
attr.icted to .-^rabic countries by the wisdom of the ('a1i])hs with 
regard to learning and HImtU. As these strangers often brought 
with them strange herbs ainl drugs, so Ar.ibic medicine abounds 
with ndereiices to new reincxlies for disease. 

Associated with Ariibic medicine is the api>eaninee of many 
Jewish medic.Ll works, and so much so that it ap]>ears to us that 
this should b<* hehl t<i be ihc svitnu/ f^mnj of Jewish mcdiiine. The 
reason for this development is because- the Caliphs allowerl the Jews 
to live and work in freedom at a time when ('hristianiU as a whole 
was persecuting them. 

The (h‘cline of .\rabian medicine came in the tliirteentli century, 
with the fall of ('ordov.i in a.]). tJ.ib and with the Mongol invasion 
of Bagdad in A.D. 125S. and though it lived for long in Spain, still, 
its day was ovi-.r and it^ sr'Iiolarb were passing to the ScImoI of 
Salerno, from which were to come those' piercing niys ol nuxlical 
knowledge which were to illnniiuate the closing yi:ars of the- Miehlle 
iVges. . 


Uefuru, liowovci. p.iss:iiH cm lo tiu> cunsitliiatioii ol mi'ilic-\ ill meeliuiie we 
will make bnei ie-1eieiue to a i.-w oi the Aratuc mirks iUi nieclic-iue, which 


inrliiclocl nut nu-rel\ ilie.iiiiiiiineh uiiel 1raiii«lfilions, Lint luiKin.il wurks cm 
geu&ral nieelicine, phsirTiuucijiuei.is. \vurki« dc'ulina with iiiiiurri,! lii««t(iry, ciiui 
veierinfiry mtet t vi » . 

Aba Zaktuiya YAh'tnnd bi u MU.saunivfi or Mc'biia, was liu. stun of a Clinhti;in 
apolhucary iii the* lios|>ital uf e tiiiideidiapflr. He WiUi appmiiled by tie* (^dtph 
ll&rftn4i-'r-JCi.shid tu ti.iiislate Gieek wuiks, ut which iu- di^ many, bat he 
also wrote onf;iiial iiCfitises -I'i?.. one; u|Mm ' the Cunusitics of Medicine. 

Ho died lu a.o and some ol liis licxjk.4, as Xar tis w know, were' the- hist 
medieud works to Ik- printi-d 111 inovible type in 1471. He bee-ins tu have 
been the Amt to write a mcdiciil Infatise ih tabular iurin iii his ' KiL&bu-*]- 
Muslitt>jJ>tr,' whicli comprisc-d treatise-s on the guiic-rai riile-s uf niceLical art and 
on the diseasos of regions and orKaus, inUiiding four Ivuiks on the • 

of the skin. 


Bohr Muhammad ben Zaharlya^'v^Rdti, or Khazes, was born at Ray a 
in *iraq-i-'Ajam, bat did not eximmenoc the study of medicine until he was 
thirty^vo ot Agfa, whon he was taught at Ikigdad by ' AIS hCP 

He was first Director of the Ray llosiutal and later of ttis 
BsidsA. He died about a.d. 923. 

'ilus. works are ^umerons. and we may mention * KilAbn-'l Blan^iirt! 
MitemofMediclne, which is divided into ten chapters. It includes analjf 
diagnosis, .ailpients and drugs, pieMrvation'of health, cosmetics gad th/ 
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of pitvria&is, advice to travellers. Hurgery. ])oi 8 ons. regional diseases, fevers, 
ana also the qualities nccessaiy for a physician, and remarks on quacks and 
impostors, lie gave the carbest accuuiftb of smallpox ami nieashts, which 
.earned for him toting fame. 

* A System of Midwifery — Kitflb ii-radbtf-£l-llabii& '—-was written m the 
funrih cfsiitiiry liy a physician Abu-^l-Abfjos Ahmad ben Alakammad hen 
Yafyya-‘*Ulialad%, This book iiicludiKl the inaiiagenient of pregnancy and the 
diseases of tlu* fcatus and the inJant, as well as tlu- rearing of the cluld. 

Khalaf hm *Abbds-az-Aahrawt, or Albiuahis, was liorn at Az-zahrA, near 
('airdova. and died pniliably alx>ut a.u mi 4. llis great work is * Kit&bu- 
’T-Tasrif,' which is an cnc^lopaedia c nieily valued for its surgical portion, 
which' was translated into l^tin in the tureltih ctmlury, and for long remained 
the standard surgeiy of Europe. 

Ophthalmic siirgei y was considered by M/t beu *isd or Jesu 

Haiy 

Abk *Ati ai-Jlusayu beu •AbduUah hen SiuJ, or Avicemna. often called A^- 
f^aykh (tin* Itcvcrciid) or Ar-Ka'is (tlie C'hii'f). was liorii a' Astiainah, in 
IhilchArA. 111 A.o. i|8o. lb? was physician In the SuLUiii of RiikhArA. bill later 
la* relireil 'ti) Jiirjan, wheri- he wrote bis celebiated ' Kitfthu'L-yftiiun.' or 
Jkjok of the tkinoii lie died 111 ad. 10 97. Ihs gieaf work is c*s.seiitially 
medical, r.s the siirgic.d portion i.s {XKirer than that nl Alliuoasis, aud is in 
many ]iiaces a tiealisc on tropic.€il ini'dicjne 

Uihaiulldhben Zavdhen ila}auhtn Ya' ytW hen l&nid*il hrn JamVal Isni'W, 
or Ibn Jaiiii lsr.i'il> w.is liroiiglit up 111 old C'liiio, nd was consick-red to 
he the -greatest of the Egypt 1.111 plu’siciaiis. lie wa ph\'sicinii to the cele- 
biateil Al'Miilik ii'ii Nflsir S diili u'd'Dfn /Sjudin). foi wliniii lie made hi.- 
J'heriac lie died in ,\ n 1 iijS, 

Tlu'lastol the gieat AriLbi.ui pliysa tans. DyAdbcn ’Vmaral-Anldht, wrote 
an cm yiKifsedia «il medicine, and aftei li\iiig loi .1 , time 111 (\uro went tc 

reside in Meu.i, where lie died 111 a.i> 

Medieval Hedlelne. I'dllim-iug (lurrisoii, we nuiy dinti; raodirval 
mnlicinc fioiii tlic tinu' that the School of Salerno cst:ili 1 is 1 u*d its 
infliiuiKX' in Kuropt*. A» tn tin* origin of tliis i-iMwIi-nuikiiig snliool; 
wo know nothing, hut wo do know that it wis lien* tluit Arabic 
trauslathins of (irook inodiral works won- turned into tlio J,Atin 
languiigo by scholars fnnn Siiain, and wo alw know that tho knuw- 
Icilgc so obtained let! to groat pnirtical rosults, in that universMes 
wero foiindisl, tho groat niot'oniont of building Ao,<!/>;7a7s WitS'ijVgun, 
both of wliich wore founded ami avlcd by Cliurch .iml State alifet. 
Salerno lai^ the fouiuhttions of those advances in nu'diesd 
and car^trf the sick, and thus projiait'd the way for nuxlorn medicine, 
csqxK'i'iIqfas it oncoiiragod indivklusd modical talent. • 

FoondafloBs of Modem Medldne. 

, The revival of learning was only iSade pcMiiiblu l)y the destruction 
of feadalism, ami this was brought about, as Garrison and others 
have pointctl out, by tlic discoveiV of gimiMiwdor. To this great 
act of Irocdoxu must Itc linked the discovory of printing by means* 
tnovaUc typo, and tlic sack of Mainz in 146*2, wliich duseminateif 
-'^Mkd(^tdXf*pfRrtB|g>an oyer Europe and thus enabled knowledge* to'bo 
easily preserved ainl widely d»tribut«d. 

Vmlc those event^tverc stirring the general public, iwiyliosl * 
were confronted with new d i seM c tf ffom the East, which camd'iit ■ 
p;>idenuc form, and these tnfrible ot^brenke enwi poiby t thcen'tb*** 
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obs^ve and to record their observations; und« indeed, it is during 
this* period that Girolamo Pracastoro. studying syphilis and 
typhus, started modem epidemiology by formulating the theory 
of contagion. 


The sublet of infection has been recently studied in a most able manner 
C. and D. Singer, who have shown that to primitive peoples infection and 
contagmn are in the general order of things, and not to be questioned, but 
that Hippocrates had no idea as to the spread of epidemic disease by infection. 
They point out that it was Thucydsdesr (47X-3qx b.c.), while studying the 
* plague of Athens,* who first established spread of disease by contact, and 
Aretaeus the Cappadocian who added conveyance of infection from a dis- 
tjmee, facts recognized by some of the Arabians like Haly Abbas, while the 
§|ftiool of Salerno clearly stated that disease could be spread by contact, air, 
and fomites; and Remsicle Fuchs (1510-1587) was not merely clear on these 
points, but wrote about- the * seminaria.* or seeds of disease. All these were, 
however, merely the precursors of Pracastoro (1478-1553), wliosc doctrine 
of disease seeds or germs, foreshadowed in his * Syphilis ' in 1530, is clearly 
stated in his ' De contagionibns et conhigiasis morbis et eorum ciiratione * in 
1546, in which he details different types of inli-ction, by coni act alone, by 
contact and fomites, by contact, fomifes, and from a distance. Ho considers 
infection to be nothing else than the passage of a puirefaction from one body 
to , another. He distinguishes infections from poisons because the former 
possess seeds which can reproduce ihoii like in a second body, in addition, 
fie was the first to recognize tyiihus (ever and the spc^cific chaiacters ul foVers. 


These factors — viz., new mt^thocls of warfare changing soci(*ty, 
new methods of spreading knowledge and apparently new epidemics 
--were the forces which in our opinion laid the foundations of 
modern medicine. 


The Diseoyery ol the Tropics.- -It will be noted that in early limes 
medicine was relatively liiglily develoi>t»d in ICgypt and India, while 
it was very primitive ill the Temperate Zone, but the ciiiestioii as to 
the supremacy of Hast over W’i‘St was setth'd by tlie Battle of 
Salaniis, and tlieiicefortli the general tendency was that learning 
advanced in the languiblieil in the Kast . But the West knew 

Uiofc was ail Hast : the qu^ostion was how to got there. A few 
iravellet^i lived to return and Ici.’ tlie tale of tlie overland journeys 
to the East, and those were sufficient to indicate that the overland 
route was unsuited for traffic on a kTKe scale, though trade came 


through gradually. s i , 

The,.probleni of I'lnding a way to tlie Last was solvwl by the 
Portuguese, who in 1415 establisliod contact witJi the Atlantic 
Idaiufe, in 1444 with the West Coast of Africa, and later with the 
Congo and Angola. In 148(1 they reached the Great Pisli River, 
andin the last decade of the fifteenth century the, route to India 
vift the Cape was made Imown. ' ’ _ , , . . 

While this was going on in the East, Colomhus vras tracing 
nmte to America across the Atlantic in 149 ^> *** 1519 Magellan 

^sbedithrough the Straits to which his name has l^een give»;'«Bi^ 
&owed the route to the East, whUe stiU later the complete vey^e / 
’■ roil&d the vrorld was carried out successfully. 

CbSiw afld Tibet, however, remained unknown until the seven- 
and Central ^ftic'a until the nine^A century. 



i6 THE HISTORY OF TROPICAL MEDICINE 

' Early Tropleal Medldne.-- The work of the last section being 
carried out in s>hips with more or less mimerous crews, it whs 
customary for thest* vi-s^els to b(* proyideni with a surgeon, or, at all 
'events, with. a ]mts(»ii with some knowledge of medicine and some 
powers of observation. Later, wlum intelligent people setUed in 
tnvpical regions they niticie reeords of their experiences, and in tliis 
way a rurious literal lire sprang up. partly geographical, partly 
xo(ilogic'.al, partly botanical, partly nif'diccil, and partly ethnographi- 
cal. It is ill thi'^ literature tluit we hnd some of the earliest references 
todisiMhe 111 the troiiics. The liter.it un* itself is sufliciently indi- 
cated in tile list of w'orks given at the tmd of this chapter; but bcina 
so mixed in il*^ nature, it prixlucf:!! but little effect, and w'as left^ 
almost iiniiotired until after the ri.st‘ of iiKKlem tropical medicine. 

Foundations of Modem Tropical Medlelne. 

The disi'overies of new l?mlsmac1e as indicated above by voyages, 
weni ih line eon rsi: .^^Kt ended by land exploration, and later by 
settlemiMils foiindi fl by ICuropi^aiib and tiudr faniilii^, and as these 
gn^w in iiiimbf-r aii«L hi size*, so the miinl)er of medical practitioners 
.il:>o increased. 

riicse ineili«:al men studied the dis^^asi'S of the ICuro])ean settlers 
and of the natives of the n^gioiis in wliieii they residtxl, and recorded 
their n*siilts in numerous public4ition!>. a:> is'iiidicated in the list ot 
works giv(*n at the end of this elnpter. 

Thesi* works naturally reflertcd the teaching which the author 
had ix'ceived in Kurojie "prior to his trcipicsd career, ancU therefore, 
as knowledge in luirojx) prognssi-d, so information with regard to 
tropical diseases was ampliticxl. * 

The Lictor which was most potiriit in the foundation of modem 
tropical medicine was tlic steady evolution and perfectiontof the 
comjiound microscope. It was this iiictrcment which enabled 
Laveran to discover the malarial paraute, and Mansm to 
pt:riodicily of the Microfilaria nocturna. ^ 

These inv^tigsitors jnay well be called the pioneer founders of * 
modem tropical nnxlicine, and that foundation \wis secured by the 
worUswifle interest in tropical disease aroused by Ross's discovery 
^ the spread of malaria by the mosquito. From the date of 4hesc 
discoveries Modern ircfiicaf medicine, m our opinion, liegins* because 
they opened up the possibility of ^nding the cause, the treatment, 
the metliod of spread, and the prevention of a tropical disease, and, 
iporeovcr, for some reason or ^mother, subsequent work on these 
lines has apparently been much more suc4:cssful in the tropics than 
elsewhere. 

Thus modern tropical medicine was essentially based upon the 
sHOcrOseopiciil di(ign<feis of the disease, and differed Ihcrebyitrom 
earlier trc^ical Aedicine, which was entirdy clinical; yet, in qiur 
opinion, clinical and microscopicalfdiagnosis diould go bind in ^ 
liand^ and the practitioner should never so depart from th% essential 
of all medical knowledge, the thorough bedside f-xammaiinn of fhe 
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p^ikpat by clinical methods, as to commit the error of entirely 
trusting, to the microscopical diagnosis. If he trusts entirely to 
the clinical diagnositi errors mast occur; if he leans absolutely upon 
laboratory examinations, which arc often negative, He will again 
find himself in difficulties.* The real foundation of modem tropical 

* medicine is tlie blending together of clinical work with scientific 

* research, thus* making a living progressive science of medicine, in 
which causation, treatmedt, and prophylaxis of known diseases are 
associated with State-aided research into the unknown. We will 
now briefly look at the history of these various points. 

y Causation of Diseases. -<Unc of the most marked features of 
modem tropical medicine is the success wliich has attended attempts 
to find the caus'd agent of the various diseas('s; and to trace the 
rather romantic liistoi^' of tliesc* discoveries, it is necessiiry. to sub- 
divide the subject into Hi'lininthology, Prot«)Zoolc)gy, Mycology, 
■ Bacteriology, Serums and Veaccines, Entomology, Toxicology, 
Climatology, and Dietetics. 

Helminthology.- -We have already noted that the Eb(us Pai)yrus 
mentioned* thi: ])rescnrc (*{ worms in the intestines; that Moses not 
merely kn(*w tlu‘ guinea- worm, but hpw to extract it by winding it 
roiiiid a stick; and w<‘ Ua\c further drawn attention to Agath- 
archidus* dt ription of this worm in 170 b . c . ind t(» the reference 
to broad lui i nMiiid worms by Paul ot .Egina and may, thendore, 

pass on to 1 lore recent work. 

• 

Trom.itiKle'^ were lirsl i I y Jebaii (It* lirie in I he linin ot the liver 

fluke of .siieep, which Iterwards clesenlietl in 1517 by G.ibiicincz. This 
iii^tinl work w.is e-Ntcnded Liter t>y I-e ‘iiwenhoek (1^7.)). Swammerdam (1752), 
Kosonliul (1 75S), Muller ( i 777). /e‘krU«oo), wlioealled them ' suckirif^ worms,' 
and Kiitlolpiii wlm ^jve tie name Tieniatode, ft 0111 Tpimar^bdifs, 

ine.iLiinf^^mMi ed by holes, yuite ree *nlly tiiese worms huve l^'en the siibjert 
ol two ilisro\ern's. wliieli may be liriefly summfiri/ed. 

in 1^74 the tn'inafode i'lnnorckiii sinruns { ■ ('. cnUenttcu^) was discovered 
by McConnell in the liver ot a Ciuminian, but the method oi inieuioii was not 
known until Kob.Lyashi x.-orked this out in 1913. and 1917. showing 

*thal the encysted stage could Ixi found in twelve Vciucties oi lisJi, and that 
kittens produced tlic adult trematodc when fed upon infected fish, and iinally 
that the first intermediate host is a mollusc— 'i.e , a species of Melania. 

In 1831 Dilli'irz discovered the trematode Schislosoma httwntcinwn in the 
portal 9ein of an Egyptian. Since 1907 Sam bon has shown that under this 
name was gonccaled, as suggested by Manson, a second parasite, which he 
catUod Schistosoma mansoni. In 19x5 T^iper not merely confirmed the 
existence of these two distinct parasitesif but traced their life-histories through 
the molluscs to the adult form in mammals. This is indeed a great and 
valuable discovery, and by no mcaas thotfirst by which this distinguished 
helminthologist has benefited mankind. 

With regard iu the Oobtoda and Nemathelminthcs siya(.'.e docs not permit of 
a hisiorv at this point, as this will bo given later ; but with regard to Iho latter 
group Sir Patrick Manson 's rcsearche-sinto lilariasis wt^e epoch-making. 

The* cidtailed history ot Ihlaria bancrofli will be given later, and it will 
suffi<j9 to state hero that the microfilaria was discovered by Demarquay in 
1863, and that Manson discovered its development in the mosquito in the 
years 1677-1 1^79. while in i88a he laid stress upon the noclutnai periodicity 
of the microfilaria, a fact entirely disbelieved when first rejiortdd. ^ 

' fhe great importa ore oi tlic discoveiy of the devriopnapnt of fw. worn in a 



ih 


7///i UISTOUY OF TROPICAL MliDlClNE 


iiKisquito i.s tli.it il till* wjv lor Kosfii'h iliMCovr*ry i li Uk* hpn*ad of nialiiri*i 

by a simil.ir affonoy. 

II is quill* iinpos*iih]i* hr-ir to f*ivc* cvc*ii a rrahoiiabli: list of the workers on 
this initiiirl.Ln]*lir,inrh ol i .iii<.iiioii, but n*tt*renres to thou discovi*iios will In* 
Jo-inil Liter iii this Imiil: 

Protoioology. 1 'riit(i/u.i wen* n*ci)giiiKiHl by Lo(*ii\\Tn 1 i(>(.*k in^ 
1(175. iiiiil Iho hist li[i*-historv nf a protiizixiii (a vortict'lhi) was 
w(irki*il out bv Tri*nibli*v in J74-I-I747. » 

Aimuit; till* ]iriito/.oa pir.isitii: in human lH*ings. uiu* of the Jirst 
to 111* (li'*i'ovi*n*il \\\ii,liitliiH{idifnn coU, foniKl by Malinstcn of Sltx'k- 
lidlm ill till- v*Mr 1^5*1. ami now kiiovni to l>i* oft(*n associ.itiKl witli 
a ('hroiiic i:at.irili ami iili:i*r.ititin of tiu* large bowel. Lamhlhi 
niMiUtilis, (lNf'«>veri‘il bv L.inibl in 1^50. ami Trichnmimas hominis, 
foiniil bv IJ.iViiiiii* III iSh j. are t iin'^iileral liy many rinthors (Kbsfeiri, 
etc.) to"bi' the (Mil'll* of rert.iin e.iM**% of ili'in^Ke.i 

III 1S75 .111 aiiiieb.i \\;is loiiml bv Lo-*ch in M. IVlei-^bnrg, in a ^ 

p 'I'lS'int wlio sulieieil froiii .in nliei.itivi* intltnnination of the large* 
iiileMiiie, .111(1 NiiiMiio iii ( .liro .lUo (li >-*ribe(l the iimliiig of lai'ge 
iiuniberN of .iiniebie in the inte*«tiii.il niiuais of .1 child w^io had died 
of dvv*iilery. Other oIim rvei>. Iniwever r .i,» . (iniiisi. Celli, and 
('iiiiniindMiii loiiiid aiiio*b.^ in peivoiis wIion- hi‘.ilth had under- 
gillie no elniige. Knise ami Pasr|n.ile lir.st Miggoted that then* 
might be two speeies of aiiueba*. one pithogeiiir. the other liann- 
i(*s^. Later Si'haiidiiin showed that theie wen* two kinds ol .im(eb!i* 
aff(*cting in.in vi/ . I ntanurh-j toh, which was non-]i:ithpg(*nic; 
find hHhiiuof^Hi /ii\/(i/\7/((i. di'M-ribed b\ himself, wlm h was tlie Cciiisc 
of it ci*rtam kind of dvseiiterv (.nmebii' dy-%i*iiter\ ) and of tin abscess 
of the liver which at times followe*! it. • 

The diseoviTV wlii'di lias li.id the gre.i test in llneiice on tropical 
nii*dii'iiie was that of the jiar.isitr ol in.il.iri.il lever by Laveran on 
November o, iS.So True, this h.id to soine i*\teilt been fore- 
.diadowi'd by Merkel in 1S17. and Vindiow in jS-jS, both of whom 
.S.IW. ami tile latter ligiired, ]iriitiipl.ismic masses .iiid pigment. 
Still, till* entire credit foi this great diseovery is due to Laveraiip 
for tin* o^her^ idled to rei'ogiii/e the jiarasiiic nature of the forms 
they s'LW. The devi*lo]iiiient of oiir knowledge concerning this 
parasite is due to thi* \.dii.ibie resi*andies of tiolgi, Marcliinfava, 
(^dli. Kign.nni, fiinl inaiiv others Of great imjiorta lire was fhdgi's 
discoverv of the plnr.dity of spi-cies of the mal.irhil parasite. 
J..averairs discovery and the woik of his successor-* lefjt. however.* a 
great gap in the history of the jiar.isite. Tliey descrilied lucidly 
its life-histoi V in tin* hiiniairbelng. but I'oiild in'it explain how imiii 
became infected. • 

Sir Patrick Miiiison, reasoning on liis work on tin* nio.s(|uilo rind 
lilaria, suggested that tlii're might lx* a stagi* of tin* d(*velijiyueiit of 
ihe parasite in the inos(|^uito Working on Manson's thi*ory, Koss, 
at tliat time in the Indian Medical Sorvici*. after years of patient 
haril w-irk, was able to tnice the full development of iuvlurd’s para- 
site iQ Ciilex, and partially that of tjie human parasite in the Kno- 
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pliele^^. and thus niado not merely a great di^overy, but one which 
ought to 1x2 in time of Instil^ iKMiefit to mankind. Thu full ckVclop- 
ment of the human ^parasite wab found out by Gnissi, who also , 
showed that only AnopiuJus arc capable of IransinittiAg the para- 
site. Koss and' Grassi’s most important dibcoverics have been 
•verified and extundcHl by many people Marchijifava, Colli, 
Bignami, Dionisi. Daniels, SU^plieiis, snid ('hristophers, etc." -but 
the account of their work Will be given later. Thus, out of the fevers 
all classed as malaria then* issuc'd aMype clearly delined, to which 
the term ‘ malaria * miihl be rcstrictwl. 

^In l^orde and Diittmi dist-nvereil a trvpanobome. called by 
01111011 Tryf^antmuna wtunbiciKc, in a cabt* of a ])rciili.ir irregular 
fever in tlio (iambi.i. In Kinj Diittuii and Todd ol>M'rved this 
orgiiULsm ill st'veral nliicr caM's preventing the same fvpe of fever, 
which became known .if tin* time as tr\ paiinsiiiiu* fe\er. thimbia 
fever, or Dutton's ilis.*.e.i> iL.iver.in .uni .MiMiil) In iijOj and looj 
Castellani foiiinl a 1 r\ p'liniviiin* in tin* (:eivbro-S]>iiial tliiid of c.asi*s 
of sleeping bi'.kiies’^, .nnl lir.-^t .issiH:i:it(‘(l it with file jcliology. 
I'lirtlier iiirestig.it ion bv liriice, Xabarro. ami mimeroiib oliscrvers 
ill xaridus regions of Afrn-a coiifiiii^Hl and great Iv e\i(*nded this 
work. In nio,; S'unbon iiinl Driimpt indepnulently promulgated 
tilt* h>po 1 he'.is that llie hum.iii tr\]MUosome was carried by a 
tsedse-flv. ill .ill ])T(»babilil\ ibr (iVnysnu/ Arf//»rf//.s . and Bniee liiiil 
Xabarro ex]n*riiiniitallvpro\ed that the Tr\'/^annsoma c^tsfclhmit 
is in if.ility nitiodiKed inti» human lK*ings by tin* bite of Glossnta 
pidlndis Dnice .ind others coiisidiitd llu- tVanMiiission as juirely 
inech.inica], but the rev:iniies of KKiiie show that (ho paiMsiti* 
inrdergoc*s true tlevi-lopinellt in tin* binlv ^il tin* tselse ll\ . Ill 
Castellaiii st«itt*d th.il lu.ui in analogy with the lower animals 
might 1 * 1 ' iiifecli'd li\ '^i\er.d s]N'eies of trvpanosoiin's. In 1000 
Ch.ig.is iliv'oveied .1 form oL hiim.in tiyp.i]i(isonnasU in South 
Aun*riea, ami 'showed ih.'t tin* tr\iKnii»vime laiMiig ii (S. vruzi 
( hag.is. i()oti) was carried liy .1 ('omnhinus In iwio Mejdiens and 
*Faiithamcie.iteda new specu*s ( ?'. r//f»(/i's 2 V;/&c)> which Kiiighorii .'uid 
Yorke ill Kpi sIiowkI to be tninsinitted b\ GloK^ina morsilans 
(WusIwockI). 

• • 

Tiyp.iiiiisf lines wen* Ituiinl 111 iJn* hiwei .iiiim.ils lung iN'ftiri' tlu-y were 
rliscdvereci fti 111.111 Ciiiilw Iir.s 1 imecl fiS||) the tiTin ' IrypiiiiOioina ' fen .i 
Il.ig(*ll.ite III* li.el Jiiiiiiil 111 ilie lilmid ci(tfiiii;s in jS|.> A •sriiiil.Li ii:LT.isit(' hail 
lMf*n foiiiiil l>y V.ileiitJii 111 ih)i 111 tin- cDiiinicin lioiil {Suluio /ifiidl. Ver> 
little inugiess was iii.iile in the iiiveh1i|SLl2yiis ol tlii-se iirgaiiisins until 1S7S. 
when 1 a*\\'Is, 111 liuli.i, ilescrilKcl .1 tiyjMniiMiine in the lilcmil ei i.ils, which w.i< 
n.ametl Ijy S. Kent 7 1 v/^nnvM»iia /fieiM. hi iKKn J'lv.ins iliseovereil si trypano- 
some 111 sill hn.tls alti-iteci with surra — 'I iv/'anvAt mti nutusi (Slivl l^^5). 
This wiw SI most iiiiptirtaiil discovery, sis it'showvd t ji\ tiyp.iiui-omes were 
.capable «W prodiKiiig dis-e.isi*, while ]irevioiis|y it li.id lH.*eii U-lieved thsii tlu*sc 
parasites were hsirmless In iS<h llniro discoveied the N.igaiia ii>p'ino- 
Kom'i? TryptttiOAOiHii hriuvi (IMiiiiiuer and Jlradlord. i.Suii), .iiid ev|K*r2i)ientally 
proved thit Uie iiig.iiiisiii w.is eoiiwwl by a sjieeies uf isetso-ily {Giossina 
mmtfiilaus). Kmiget in the s.inie yi*ar oixicrved si tiyp.in(«sfiiiK* in the blocKl 
of horses stihictod with doiirine — Trypanosoma eqiaperdum (Doflein, ZQox). 
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Elmassian in 1901 ili-hi'nUHl .> tryjianobome olibcrvc-cl Ivy him 111 mai do caderos 
— Trypanosoma rifitiuum (Vogc*^, iijni). Thfiicr, in ic,ci2, in Soiilh Africa 
founil .1 trypaiKtsDiiic* m thi* liloud (if cattle afltscted with a peculiar disoase 
known localfy .vs ' Kalxiectc ' Ihe fmnihito wa-s named by ihoce Trypano- 
soma ihnlrri' Keceiitly M*vi'ial cither Inrins of ti \'iianoscimiasiR have been 
dcificnliod 111 the Jowei tiniin.il> liv Piiiinn uivl Tndd. Cazalboii, lungarrl, Kd. 
and Kt. Seii*eiit. Hiilliui}*. Miiiliin. Zi(^ni>nii, and others. • 

In tlio me?iiiwliile. ('oltnul Sir\V. B. Lcialitni'in, in the y«ir igoo, 
discoveri*cl snine ])eni1i;ir hiKlies in tin* Spleen tif a soldier who had 
died of wliat w.is ralUsl * dtini-duni fever.* hut did not publish an 
account of his discovery till khm. hi which year Donovan also 
found the ssiiiie jiarasitii IxKlies in Madnis. Tliis parasite ws 
first consid(‘ivd to he a ]iiropl.isina hy Laverun and Mesnil, and 
called Piroplasma donovam ; hiit Kois created a m^v {feiius for it, 
iisin^ .till* term Ltisfinmiiut. Wright oU Jhiston found similar 
Ixxlies in (fru*ntal sme. wliicli he called llclcosomti iropicunt. The 
knowledge of these ho'dies and tin* iliseases they canst* has been 
ooiisi(l('r;ihly e\tc*iiileil by ('liristopljers and by Martxinowsky and 
liogroff. while a gie>it adxanci was iiiadc* by Rogers, who in J904 
showexi that by arlilicial cnltixcitioii J.eisluNtUiiti dom^vafti develo])ed 
into llagellate organisms. Jhe life-history of domvvani oiitsiile 
the Imman body h.is partially been traced by Pattim, of the 
Indian Mislical Serviee, in the bed-bug. In iQoj J^iveran ami 
Catlioire discovered a lasstimania in tilms from the .-ipleeii of a rliiUl 
in Tunisia. In igos, Pianest*, in Italy, f/nnd a laislimania in the 
spleen of children suffei iiig from febrile splt*nie. amemia. N iedik com- 
pleted the study of tlu* parasite*, anci called it LvUtumenia injantum. 
(iiabbi. and later Carchimatis. T'Vletli. and others, haie emphasixed 
the fn*(pienc\ of this dis«*as(- in the Mediterranean litlonil and 
islands, (labbi considers the disease.* to be identiial with Indian 
kala-ax.'Lr. * 

In i(|o.} p(*ciilL'ir p.irasitic licxlies. I'ertainly protoxoa, were dis- 
covere*! in rabies bv Xegii of Pavia. Negri's iinportaiit discovery 
has been coiilirmeil by man v authors, and in the tropics by ConiwalL 

In this si*clion may bi described the discovery of the causes oT 
dis(*ab(* due to spiroch:et(*s, the nature and relationship of which 
are not yet clearlv known. Cibernieyer, as far bark as 1M73, 
described tin* hpiroclia*te of relajismg lever, wliicli xxtis themght to 
be spread by the bi*d-biig. In 1^14 Xabarro, Koss, and Milne, in 
Uganda, di.%ovi*n*d a >pinx'luek- in the blood of persons suffering 
from tick fever --i.c., a fever sup]iosiHl to be due to the bite of 
Omithodoros monhaUh and indapeiidently in the same year Dutton 
and Todd, workiitg in tilt* Congo, described a spirochacte causing 
tick fever. Tliis spiRKdiieti* has lieeii proved by Bn*inl and King- 
horn to be distiii(;t from tin* Spirosvhaudinnia m //m'nfi.v, .an^ in 
igo6 they gave it the name of 5 . diilloni, in honour of th(^-lale Dr. 
Dutton, of the: T.,iv(*n)ooI School, who liad doiu* so much for Tropical 
Mcslicine, and who liimsc'lf had fallen a victim to jliis disease. 
Novy and Kmpp had a little time previously assigned the name 
SJ>irJUim duUoHi to the same parasite. In 1914 Inada and Ido dis- 
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covered a spirochietc in Woil’s diHeaso, wliich they called S. icUro- 
hamorragia. In 1918 Noguchi cultivated from cases of yellow 
fever a spirocliscle whit^h ho has namfxl Leptospira icteroides. Other 
spirochetse have recently lx*cn dcscrilKiI, as mil be mentfoned later. 

In 1905 Schaudinn discAverod the pnsence of a spirocliseto- 
Itke organism in s>'i>liilis, which he calk'd Spirochata palliaa. Later 
he created for t fie organism a new genusr- -Treponema. In the 
same year Castcllani deniorfstrated the presence of a spirochsete or 
treponoma in yaws, aiul named it Spirwhaia perfenuis (Treponema 
perteniie), aiid'in I(K>() descrilted Ilronchospir(x:lia.‘tosis. 

^Reference must here be inside to the discovery of a small pro- 
tozaan parasite in .sheep siiifering from a disease called ‘ carces^ ’ 
by Bali^ in Koumania in i8<SS. Hie name applk-d to tliis parasite 
• • -via., ha'inatococcns -eould not lx* maintained, as it was already 
used in iKiiany, hence the generic name of Dalx'sia was given to the 
group by Stamovici in Hie term * piroplasma,' which slunild 

be iisisll was iiitnxluccsl by Patton in 1895. It is. liowever. mostly 
due to the work of Sinitirand Killxime on nil- water in (Attle that 
l*iroplnsm<i Has bec'inie well knovm, together Tcitli the fact tluit it is 
spread bv a tick. The par.isite iHroplastua cauis, discovered by Haiia 
and Galli-Valerio in i8()5, lias lieeii thormighly descrilwd by Celli 
in Tc)Oo and Nnttnll in and the lifeliistorv m the tick has 
Iieen workeil out by Christophers .M the present time, thanks 
to the r(*si-arehcs of Kodi. Tlieiler. Fmn^a. and otliers. several 
peck's M Piroplasma especially affeeting cattle are known. 

As towhctlfrra Piroplasma is the cause of the tick or spot led fever 
of the Rocky Mountains apix-ars to gnive doubt, although it 
has been ile^'rilM'il bv Wilson and Chowning in J()02. and snpportisl 
by Westbrook and ('obb in the same year, anrl Andersrm in 190.], 
Ixxiausc dther oliservers hnv<* hiiliHl to find anv such or^nism. 
Tiicrc is, however, strong eviiUmce in favour of a tick Ix-ing the 
^reader of the diseasi'. 

|Mywdogy. 'athogenic inycoh^' bikes its origin in J(>7^ ivith 
Hooke’s tlescription and ilhistnition of fungi aiusing the blighted 
or yellow specks on the leaves of the chuiiask rose, and by his 
illustmtion of the blue moulds. This pioniHT work is continued by 
Malpighi* (1(18(1), iiay (170(1), J’lukenet (1720). Mieheh (1729), and 
their mscovAries were sj’stumdtized and exteiuled by I .innaiis (i 733). 
Persoon (t8oi). Pries (1821), Link (2824), and so on to tiie days of 
Saccardo, Vuillemin, and last, and by no means least, 1 *inov ; but iiiorc 
detailed information with reganl to tfiisThistory will lx given later. 

Special attention miLst lx drawni to the discovery liy Gnibv, 
in 184^, that ringw'orm was due to a parasitic fungus, and to the 
(UctensioB of that discovery by I^hnstcn in 1845^ and to tlie great 
list of instigators of this particular feature down to the classical 
work of Snbourand. 

This work by Gruby produced world-wide* interest in parautic 
mycology, and for a time it made great progress, but fell into 
A Second-rate place when bacteriology came forward, and is only 
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now biting rcsciird (roiii tliis jKisition thanks to the Inbnui's of 
Manson, Hlaiii li.inl, ISdllingiT. Kyiw ('sirtiT, Viiuvnt. Xoi'-anl, Piiio\ . 
Sind Brunipt. 

Baeteriolbgy. From tlu- mo*«t renioti* tinus tin* siisjiicion that 
the !n\s«trrii)us eniiM* of contagious nndf epideinic djseasc*^ must be 
sought ill living i*niiiif*s has flashed tliroiigh the minds of many 
ol>servers. ('oliimella . a l■ilUlempo^l^v of Seiiecd. retorrls the Iwlief. 
apparently ]M»pular in Iin tinu*. of tln**]iving nature of iniaMUiita 
ciiid contagion. 'Die idea of a vivimi was not e\tinguishi-(l 

even in the (larknes'% <»f tin Middle Agi-s 'I hns. for mstaiice. in a 
bo<»k written in tin* twi'lfth ceiitiiix. and wiongly slated lo be 1|\’ 
St. Ilildegaiil. the abbi's^ ot a ronxeiit. we tmd notices i>r minute 
animals wliic'h ])i(Klnci- fliM a^ 

FracaMeni'*^ siMriiith ceiitiirv woik is runsidnid abovi-, whih* 
in lO|i .Vtliana.siiis Kin her. a iri.ir. statid tJiat he had obsiTved 
minute living orgduisni-*' in the bloiifl of a jiaticiit during an e])ideniic 
of olagiK*. Linn.iiis sujiinirled the tlieorv ilidt disease was due to 
iiiinute forms of lifi 1)\ iiisirfiiig ]iaper<- on the subject in his 
' Aimenitates .\( <idi mu .e.' Ihit the first fu ]>roimilg«fte seit*ntili 
callx li IvK'teridl tlucax xxdS«.\gostiiio H.issi. a cimntrx pr.ictitioner 
of till* uortli of Italx m tla* earlv nineteeiilli c(*nlurx Ai tliat time 
.1 iievuiliar disi*asi xxms distroxing the silkxvornis. bringing ruin to 
the (ouiitrv in whicli the silk iii>lus 1 rv w.is ]>.iramount Itassi. by 
means of th«* niic.roseo]n*, diseoveri*«l the'germ W'hich is the caiisi 
of the disi*asi‘ The orgiiiiisin received hiter the naiin* of 
hassiaiui. h'roin analogv, Hassi believed .iiid stateerthat human 
dw*ases xx-ere also due to miiTo-iirg.misms Massi's work xx'as^ot 
aptireciated bx his coiiteinpoi dries 

in iS.p) Folleiider. .lud in iS5«» DdX'aine, noted tin* HacUlit^ 
iuUhracis in the blood i>f shei p suthTing from diitlira.x, bbt it \x'as 
not until Fasteui. m i^57. had shoxx’ii th.il feiineiitation was due to 
a \vast and tlidt bntvrii: aeid ferim ntatioii w.is due to a b.icillus. 
that Davdine. in iNfi.t, f:oiisii1rred that the nidlets xx'hicli hi* had 
seen in the sheep's bloiKl xx'eie tin- eaiisc* of the disease*. 

[n iSiSj Koch disi'oveivil the tiibendc* bticillus, and from iJ'77 
to Jijii lie* introdiiced and iinprox'ifl m(*thods fur the senaration 
and pure culture of liacteri.i, and laid iloxx'ii tlie jiroofs required to 
demonstrate* that a gixvii iKicterium is tin* eMuse of a (fi.*^-as(*; and 
acting on tliesi* lines. iJai]si*iPin i.S7ei eliscovered the so-cdlled 
bacillus of le*i)re)sv. ICberth in iWo that of tv]die)id feve*r. Nicolaire* 
in iS8.t that eif tet.imis. Koi'h in rSSq that of ediolera, hriice hi i8S() 
that e)f Malta fex’&‘r, V(*rsin and Kitasato in 1894 that of plague, 
Shiga in i8e»8 anel Kriis** in that of bacillary dysentery. . 

The dise eivery of tin* t\']>heikl. paniUiihoid, and allied organisms 
has been eif impeirtance in enabling the di1Ie*re]itiation*or fevers 
previously nicissiHl togethe r into a chaotic group labelled 'nisflaria.' 

Serums and Vaednes.— The rliscovcry of the* immune serums, and 
their a)>pHcation to the treatment of disease, niark(*d a great*stcp 
forward in the history of medical science. 
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Still more important an* tlic* labours of Koux, llaffkiiu*, Wright, 
Strong, .Lustig, (jaleotti, and at herd, in periectiiig and applying 
vaccincb to the i>reventioii as well as to the treatment .yf disease. 

Thosi^ of greatest* tn)]>iral importsiiiee are IlafTkine's plague 
vaccine, the "same workrrls ciiolera \aeein(*, and Wiight's mono-. 
*valent typhoid vaccine and his pyogenic vaccines. 

A further advance was the intrcKluctioii of CasteJlnni's multiple 
vaccines for the preventinn and treatment oi disease. For long 
it was thought that a Viiccine must be monovalent. Init Casti'llani's 
triple viiei'ine tor ty])hoid and the ]i:ircLty])hoid lexers has now been 
ij3ed on a verv large, scale for the Ib'itish and other arinies with 
suce.ess, and the tetravaeciiie typhoid, paia A. p.ira H. cholera has 
been adopted hv tin* Serbian Aiiny since Kiiti. lb h.is also ])ie- 
p.ired letravaceiiu**^. \vhich include iiiidulant m M.dta iiwer, ai.d 
has pre]i.ired .ind advoi:ateil the Use ol piMita- amUliexa-xaleiit 
vaccines. 

Entomology, it i^i olniniis from the preceding sections that 
iiisei-is ])l.iy a gre.it jiart in the sinvad of jirnlu/oal liisiasis. ami the 
same lifild*«g(iofi for woinis a ml bacteria. 

I'll.ni.i can bi* spri*.id i\v ('iile\. MegonivLi, or Auo])heles: malaria 
bv sf \er,d specie>ol the Vniit>licliiia'; PiroiihiMn.i ami spirocli.Tlishy 
ticks: Leishuitifiiu ihimhuii perhaps bv bugs; Lewhmama injantuin 
probably by fleiis; tr\panosonii*s by tsitsedlu-s. and possiblv by 
some kiiul ol llie<. ’ ■ ’ 

Uutf apart from these discaM*s, of wliicli wi* kmnv tin* caiisi*. 
there an.* two inf(*c.tions the unknown agent ol wliieli is carriid 
by nnisqiiitoes 1lius Finl.iv. iii iWi. formulated delinitcly the 
hypothesis that vellow feviT wsis spread li\ .1 iiiik(|uiIo, which 
ill moo was pioveiL liy Keeil, Carroll, .\graiiionte. and La/.ear to 
be a fact, tin* luoscjiiilo being Siegomvia fasciata, now Siegomviu 
lalo fills. 

With reg.ird to dengue fever, (b'aliaiu of Heirut, m lOo.l. tlioiiglit 
that In* had discovereil a proto/ooii in tin* red 1 orjuiseles of ]iers(ins 
* suffering from tliisflisease, and that thisparasiteiiiiderweiit develop- 
ment in Citlcx fati^ans (\\u*d). Dould has been thrown upon 
Graham's jiarasite, but tin* idi'a that Citle.x fali^ans (Wieil) is respon- 
sible for the sprciid of dengue fever has Ikvu stroiigU sup]H>rted liy 
Ashbuni «Lnd Craig in Hjoy. 

Turning now to bacterial dibea^*s, the work of the Indian Fl.ague 
Committee. publisluHl in iijoti-icjori, proves that the ral-llc*a 
sylla cheopis) is the m.ain iueans^of«tlie si)n*.id of jilaguc. With 
rcganl to typhoid, it was conclusively proved in the army com'eii- 
tnition camps of tlie Giiitcil States in the Sp.'fiiish-Am(*r]caii War 
o{'i8q 8 that flies were great spreaders of the dis(*ase. a fact already 
emplKCsizcd by Celli and others; .and this has bcfiii further sujiported 
by tlie work of Firth ami Horrocks (1902), CliaiitcnieSwSi\ .iiid numer- 
ous 'other observe.rs. Dysentery may also be sjin'ad by flics. 

A knowlc*dgo. therefore, of ticks, biting flies, and other insects is 
of the greatest importance to the doctor who is» to piuctise in the 
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tropica. We refer the reader interested in this subject to the classical 
work of Nattiill cm insects as carriers of disease in the Johns 
Hopkins Hojyiital Kepnrts, 1899. 

Theidoa that the lionso-lly und its allies .iro iu])irii]ii of spreadiDg disciisc 
onginates fiuni tlie time uf VliTciintUis, wbo 111,1577 suggested that tlie virus 
of plcigue iniglit lx* disscniinated by this inetin^. i n i (hiO Sydeiiliam remarked ^ 
that the preseiiee of numerous llic^ in the siixiinii'T inilicatecl that there irould 
he much sickness 111 the .iiitiiiiin, while 1x1 180K Crawford* stated that he 
helicved insects to lx- tin c.irriers ot infect ioir In 1655 Moore reteriod to 
flics as the i>osbibIe carriers of chuler.i, tyiiluiid, tiilierculoMs, anthrax, and 
leprosy. In x8(i() kaimlKirt jM-rfoinied thc> first exfHTiniciith. showing that 
anthrax could lx* disMMiuiitited by ilic*h. Tiz/cuii and C.ittani made olism'a- 
tions on the spread ot cholera 1 i\ thi> hamc- nu*aiis, Gr.ism and latei Stiles 
demonstrated the posMlulity oi the caiii.ige of |uiasitji worms, iiiid one of 
us the tmns/en‘iire ot tlie iiifimtfuia pntvnur by the same means. Gayon 
in X005 imliCiited the ]his*<i 1 iiIi 1 v of the dis»teinin.Lt]oii ol fungi by flies 

Toxleology; --Micro-org.Liiism^ arc not tJu^ only causes of dist'asc' 
to )ie found in the troiiics. for jioisons from ])1.'ints and animals 
are also of the greatest iin]>ortanre. 

It has l)iH*n shown tliat the priinitixe ])('o]»Ies liave deiinite 
knowledgt* of poison-^, and it has aln^ady iMi^n nientionedjiow early 
the study of snake and other animal venoms began. 

It will suffice here to iiuliciAc* that the scientific study of snake- 
venom, begun by Prince l.iicien Bonaparte in 18^3, has birn ex- 
ttndod by Fayrer, Martin, laimb. Calmette. Noguchi, and many 
othtTs, and leave a fuller des(Ti]ition ol this^ind tlie history oi other 
poisons to a later ciiaptcr, » 

Cttmatology.- -I'ropical mtxliciiie d'K*s not contiiu* itself to diseases 
caused only by parasites tuid poisons, for there are such conditions 
as heat-stroke, which are entirely diu* to ])hysical caus(*s, and aide 
thi*re is the important question <>f the inHueiire of troi)ical climates 
on man. wliie.li must be dealt with in a later chapter. 

Dletetles.- But little work has so far b(*eii doiu* with n*giird to 
this important subject in the Iropies, though ])ioii(*er stniggles liave 
been undertaken most siircessfiilly by Mr( ay in India, and his 
exainpk'dchiTves to be followed. * 

Clinical Medieine.- Clinira] resi-arches into the diseases ailecting 
Europeans and natives in the tropics began with tlu* earliest modem 
travellers, non-inedical as well as medical, and the eailiest refivc*nces 
to tro])ical dist^ases are to be found in these i*arly works ^ travel. 
Thus, as Singer has poiiitixl out, I^e Oviedo in 1520 givt^s a n^orcncc 
to a disease l>ubas, whicli wi* now know to include Framhresia 
tropica^ a form of I.eislimani.'^sis^ und prolxibly a fonn of Blasto- 
ii^cosis. In 1558 Tlicvct descrilxed the jigger as a little worm called 
' Tom," which enteted into the feet, and wrote de.scriptions of 
Frambasia tropica under the tcrni ' Pians.* In T598 f i. W. wrote sin 
account of Calenturd (he.at-5trokc), and Tabardillo, which is derived 
from the Spanish word Tabardo, a cloak, and was fipplicd to .the 
typhus fever epidemic in Spain in 1557; therefore G. W. may 
have meant typhus by this term, though it is possible that he alfio 
included yellow fever under the same name. He also describes 
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Espinhsi possibly due to the bite or stm^ of some venomous 
anunal ; Cameras dc Sangrt^ or dysentery ; erysipelas, which probably 
included filariasis: and Tihoso, or scurvy. In 1042 Bcmtius wrote 
his work, ‘ J)e Mcdicina Indorum.’ Chalmers and Arlmbald liave 
drawn attention to the description of dracontisisis, dernuilo])liiIiasis, 
■epidemic gangrenous n^ctitis in 5 W>uth America; simple continued 
fever, inalarkl fevers, dyscntericss. smallpox, climatic bubo in 
India; mahiria, endemic yellow fever, dengue, smallpox, filariasis, 
diarrhoeas, dysenterj’, and yaw's in West Africa, as imlicated by 
D. L- F. in 1726 and by Aubrey in 1720; but these* and many 
others are briefly mentionc'd at the end of this chapter under the 
heading ' Special Works on Tropical M(*dicine,' and iiec'd not be 
further d(*scribc*d here. 

It is not possible fcn ua to trace* init in detail the history of treat- 
incut, but we^ may briefly nuution a few ])oints w'ilh "regard to 
quinine, arsenic, aiilimoiiv. thvnicil. and emetine. 

Treatment- -Qmitf Me.- In tlie si*venleeiitli eculury the epoch- 
nuikii^ diseoverj' of Wiv wilue of cinchona -liark in the treatment of 
malarial fevers look ])kice. 

In 1638 the Countess <if Cliiiichon. wife of the fourth Count, 
Viceroy of Fern. aftcT nine years' residence in that country, was 
s^'ized with tertian iiudarial lever. Don Lope/, de ('aui/arios, the 
Corregidor <jf Loxa, hearing of this, siut her a parcel of the iKirk 
of a tree called by the Indians of Loxa ' qiiina-qiiina.' The dupli- 
cation of tile name of the tree is ssiid to indicate that it has mcHlical 
properties. • 

Tin* valucLof this bark in the tresitnient of fever ap])ears to have 
b(en only know'ii locally, but was iindi^rstood bj' the Spaniards in 
J-oxa as far liack as TtMio. llow' the Indians became acquainted 
with tke Ixirk is not known, and the hih*s of the curing of their 
fevers by rlrinking the water of a lake into wdiieh a cincliona-tree 
had fallen, or of a sick puma chewing the b;irk, are considered to lx; 
myths inventcxl later in ISunqie. 

l)r. I)oii Juan ilc Vega adniiiiistered the bark to the ('ountess, 
who quickly recovered, and four years later returned to Eunipc' 
with a laxgc supply of it, W'hich she distribub'd to persems siiflering 
from fever 011 her estates near Madrid. Hence tlu' bark was often 
known a# Pitlvis comiiissa. In 1070 Jesuit missiunari(*s sent sfime 
of tlu; bark to Rome, whence it yfsvs* clistributed throughout Europe 
by ('aidimd dc I-ugo. Hence the names ‘ J'esuit\s ' c»r ' Cardinal's * 
bark. , . 

Linnseus named the tree after the Countess, but spelt her name 
WTO^ly, calling it Cinchona officinalis. A curious strife now niso 
in Europe as to whether fever should be treated by bark or not, 
but the lalmurs of Morton and Sydcnliaiii, together with tKe dramatic 
cufie of the Grand Dauphin, enabled its true value to be known. 
The tree has since that time been introduced into several parts of 
^5>*wld, and grows w'ell in India, Ceylon, and Java. 

Finally in 1820 Pelletier and Caventoii prepared the alkaloid 
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quinine from cinchoiia-lKirk. l-nr (urlhur p:irticiilarb sc^r Chapter 
XI.. on Malaria. 

Arsenic avd Antimony r Thanks to Morgan’^ work it is ]K>ss]l)le 
'to give a ]»ri(*f history of thrsc* two iiu-liiJIoids. which belong to the 
nitrogen grouj) of tlie tifth \ertical M‘iieb«i»f tlie ]ieri<»dio cl.issillca- 
ti(in, and .iiv relatisl to tin* non-metals ]>ho>phonis and nitrogen 
and t<i the nietai bisiniitli. 


Arsi'ijj- •Minis in ii.itiiii- in lomliiiiatiuii witti :ib Miuiltiu* aiirl 

rcilultitf, Imth ul w’liii li .in* iiU'liiiltHl iiildtT tin* lenii ^uhult, vvliii li was tdiind 
by 11 < '1'riii.ui .11 1 iht III lie i.ip.ililr 1.1 makiii*,; syinpathi’iii oiA when .uIimI 
hy .11 JIM iDrti'i, t lie .u I mil nt wlin li n\.l9i siutheil in 17;; liy HelUil .iinl in i7(k\ 
liy Cailet ile (hissi. oiiit, wlin jniuluced .1 highly inlhimiii.ilile siinkiiij* Hind 
thei'c finin, .mil thus ‘Ilii'ii6id 1 niuliiileil \\.*k .1 !••;#./ /ii iitiittii tnNUntiihfi 

tli SI'll/l 

D'lriiiK the ve.iis 1S37 i.sj^ isnlaled tins c*>ni|ilex. In wliiili ISeizi- 

tills |i.i\e ilii> ii.tiiie <if‘fiif/i 7 , and in l^.vS Ikmyei, liaxiiii; tiist ni.nle pumary 
uvthyt pimliii i-il iius hyl.it oi-me .uid, the holiilile s.l1i> nl wliieh an- 

eiiifilnveil ineiiiiiiiiilU .is in-w < .>1 imI^I .iiul .ui|K‘Ii.i]. Jm i.siio i8'i{ l>cih.inip 
nitiili' the tuyiihitiL arscHiMt ainl in the seven iie.-^ Mk h:ieli*«, in lullfilioi.'i • 
Hull with ntlii-i wiiikc-i*! not meiel\ i-MeJideil tills knowleilf*!-, hut pie|i.iiefl 
the firsf tin ftiiHii ‘^isv in nio.> It6ih.iiiip's loinfimind was 

'irsl (lied III iii'Mln me hv 1 liiiiii.is .mil Iheiiil Im sh-i piii^ mi kiitss, I mm iij* called 
aUnvl liiM .iiise ol iis cimiji.ii.ilive)y*iiciii Iomi: .atioii, end il is ilie ilrin; whiiii 
h.'is ln-i n Used \Mth sill h siuxess *111 si,.(.piii)i sickness in the 'siiil.cii Aloxyl 
wdssimwii 111 ii|07 Iiv ILIiiIu Ii and r*cithc-imlu U- the siidiniii salt ul /• aisc-nilic 
ac'id. Ijeilli' a del l\. It 111* ul i|llin<]liev lleilt .crscMIU 


ON.i, 

\ti>\vl. Ml .('..III \si e eiiiit.iiiis Hum .*3-0 '1 (o 

Noil 

arseiiii .11 1 unlink (n the.iiiiuiinl 'if %v.itei i»t 1 ivstalh/atiiiii 

MNa 


ju'jS per eeiil id 
.\liinu acetylsited 


.itoKV'l IS Cll ji'ilMU',.11., W) 

Mill 


\ec.iiii|iiik In Mesiiil .iiid Niiiillfi's c-xin-iihic iits, .uid the iil>sei\:iti(ins ol 
NieriMisti 111, il !•« nut the arsc jiic in these c oin|Kiiiiiils wine li is In lx* hiuki-il iipini 
.IS the eilei live .lleilt, hut tlu- axilidu komp which iii.iy pussilily Ih the ellec- 
ti\i! .Li«iMit Hi tryii.iii led, .ifiidul hliie, .itiiilul violet .'iiicl ]i.irariK lisiii, wliuh 
till nut i'ciiit.iiii aiseiiic hut jKissess .iiiiidn-Kiiiiijis, and alfiit tryp.iiiiisi)nic*sin 
.1 siiiiil.il iiMiiiier tu .iinxyl Accuidiiik to I'.liilicli I^'V.idili, siiicl Yaiiia- 
iiouehi, atiixyl iinik-ii>iN«('a ri'dinticn in the .1111111.1l tissues. I•.hl]lcll h.is 
prepiic*d twiy cleijvMti\i-s ot .ilnxyl. oiiii ril wlucli, .iliu.idy ineiitiuned (ursenn- 
ulieiiylklycin). is veiv etlectix •* *111 iiiiia* on .itoxyl-rebistsuit tryjiaiiciftnnes 
LeiMdili and ^ aiii.iMiiiic'Jii li.'ice .ilsu prejitired an active derivative^t aloxj’l, 
wlucJi they uill tryp.Liiiitci\\l. Nieienslein thinks that atoxyl ih oxydizi*d 
in the (issues, and it is imly in the n.isi dill slate ihtil il Ix-cunws elliraciotis. 

* Owing to the l.iit.that laige dusus cit atuxyl lead to siicli uiiplcabant nsults 
as uptii* atrophy, gastio-]iit<*siiii.ili iii|laiiiiiiaiJoii, and pi*n]ilieial neuritis, 
other ar.soiiic.Ll prep.iratioiLs litiAe U-en leconiiiiended; anil tlu* iiini Jiurrouglis 
and WuJJcome itas inlroilurud, iinclei the trade name of soantiu, a prepar.i- 
t ion somewhat similar to .ilcixyl, hut S.111I to lx* less poisonuiis. It is given 
111 the same doses .is atoxyl, but the lluTa|M*iitic ri*suJts do not iippcar tu 
have been vc-rv sua'essluJ. .iccordmg to the published furniula. is 

C..ll4NHaAsO(C)H)((>Na)5Hj(). 

'\tci\viate ol nwicury was intnif luted hy rhhmtiitli, but is less satislaclory 
ih.iii .‘tcixvl * 

I'uiiihin.itiiins of Mcsiii]'.s afridol and atoxyl, h'liilich's ixinifucliHin airtt 
atuxyl, pii iic .trad, safranin, trypaflavin. and other dyes and atoxyl, liave Ixt*!! 



FOUNDATIONS OF MODERN TROPICj\L MEDtclNE a? 

suggested in the tieatnieiit ul trypiinusoniiabis, l>iit in iiiaii tlir renults luive 
nut been so suci'essful as in ilu* lower aiiitiLils. 

Mercury w.is first introdurc-d in 1902 tor the tiuatment ol sleeping sickness 
by Low and CtisiellaKi, using iiiLra venous iiijcvtion oi Uac4|s7jrs siiblitnaie,- 
solution (hyiiiargyii ix-rrhloiiili. o-io giamme; sodii clihiridf, 0-511 gianiine, 
ciqiisr de.stjllata\ loonio c.c:.; 4 to c.c. jwr intravenous iiijei'tion), in assucia- 
tion with arsenic and jc]uiiiiiie by the mouth. A tall ol the tempera! me was 
observerl in some cases, but the fatal couise oi the disease was not iiillueiieed 
Miioie, XicMonstein, and 'fodrl have used iiuTCiiry and ato\yl 111 lonibinatiiin 
or alLurnatioii, with the idea that inereiir}' miglit act upon the latent fonn 
of the trypaiiosome, while atoxyl would inilueiue the .letive lorin. in man 
this roinoiiied treatment has apjifueutly not given .in> Indter n-sults than 
atoxvl alone. This cumlniietl iieatiiieiit, enii^istiiig ol atoxyl and an 
'linn game .s.ilt tif arsenic such as tirpimeel hiis Iweii leicniiineiided by 
J«iveraii .iiid Tliiioiix .uid h.is already Inhmi iisi*d 111 111.111 with good results. 
The oipimiMit slioiiliJ Ik* gneii in pilKs, 111 the iLosi- ot 2 grains ol oipniHMit two 
or llm-e tiiiu's daily. ,rhe atliiiiiiislratnin ot iiipiiiiisit lu-c|uently Ctiu^es 
di.urhiiia. Tliiniiiv Llieieloie inc urpnrates 111 the in]niiient pills hinne opium. 

Klirliih observed th.it the aioiiiilii c iniipiiiiiuls ol terv.ileiit aiseiiic wen* 
more elfn .u ums 111 attempts to kill ptotuztKiii |>.tr«Lsites, and after iwi.s attempts 
111 liee\iil\eil .Sif/:'.f»Sfiii, m iiofi /i/sri Aniiu'/' iff /vAiiJ s/finif ami .Ir^niohilloit, 

which is a isile vi*llow powder soluble 111 diliilc- Jivditichloni .11 id or .ic|iieiius 
so.liiiin hy.lioxiile Ol i.iilNiiLite. Its liuiiuil.i is the liydrui liltunle ol \ y- 
diimiini '1 I" di liv.lioxv .Lrseilii-1i>-M/eii.- - 1 r* .* — 

.\s • .\s 


j 

\M. NIL ■ ' NIL, lin, 2ll.() 

on oil 

On iUViiiiiit ol its plieiiulK and Its lily Isisic piu|M‘rties S.ilv.ii.s.iii l.iils to 
*give iieiitial sails, .iiid tile fiiv kise is\iry insoluble ill writer nr 111 tiurnial 
sal iiie .sol lit 1011 ;iheie lore aii :i ppi o\ iin.it ely neiitiaLsoliilion has tfi Ik* pn^pired 
iiniiiedi.itely ll••lu^e use, whnli is ineonv'eiiieiil. and led In the search tor a 
I'oiiipt/Uiid with sohibli* s.ilth giving a neutral le.utioii in snhitioii. hiuli a 
prep.iiatioii had been Juieshadowisl bv KhiliUi's .\iH ^pirarsyl.or the suriiiim 
siili III arseiiopheiiylghviiie, whieh w.is the most sin u-ssiul ul the arsenic 
eonipoimils piior to SaKai.saii 

It was found lli.it S.iKars.111 diliydrin hloiidi- loiild be m.iile to pioline a 
conipoumi tailed Khiluirs 91), 01 >iisital\ars.iii, also i.illfd Neokhaisiv.iii, 
Xovarseiuibilloii .NovarsenolK-n/ol, or SHiium < ' y diaiiiino-| |■-dlhytlroxy • 
arsenolK-tireiie- \ inethyleiie siiltihur.ite' — 

As \s ^ 

Mil 

\ll. '■ N»r,Hg,i).SON.-i 

oir * * Oil 

This is a pale yellow tMiwdt-r. with (coiunwrciiiLly) giMier.illy snuill pnipo'tioiiH 
' of inorganic siilts. It is soluble in wati^ ami the solutiun is quite 11 uitrol, 
but ifs arsenieal cnnlont is lower than tliat of Salvjrsan, anil heiin* its .iverage 
dose is laiger, and the elficiicy ot the pn-jiaral ion should Ik- te*-ii-tl by intra-' 
venous iii|ectioris into rahhits. 

G.ily], discoven-d by .Mouneyrat. is | : .|■>dlhyd^oxya^senollcn2ene-3 : 3*- 
^ phospliaftiic acid, and lorius a neutral solution wlu-ii athit-d to lutucous sodium 
carlxni.ito, and is useful in syphilis and also kills s|driM ii.utesanil tr^anosomes. 
It IS very slightly toxic. Ludyl is a complex disulphonamide discovered as 
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iti 5 i ^uneyral'h series, and like galyl is gi\'cn intravenously and for the 
name conditions. 

We have already referied lo SHrarsvl, and a-e may raeniJon that Arsnuh 
IfhenyimeikylglyaHv h-is Ixvn used experimentally hy cicchslin to kill Trypano- 
90 nm wanst aiur'/' rhode^iensc in experimeiiliil‘uiii]n.'il.s. 

In 1913 Klirlioli found thiit Salvarsan and oilier dmvalives ol arseno- 
benscme cuuld join with salts of copper, silver, gold, fVid platinum, forming 
comhiiiations wiiieh nniid In* .ulniinisteiefl inirawnniisly and in vrliich the 
hca\y metal ap^ieaied to aid ilic- arsenic in its germicidal action. Luargol 
IS an example ol this tyjM* nl elieiniciil IkmIv ^ 

Further new tjius of Cdinpoimils of organic sirsenioals with anti- 
mony, si-lcniuni, etc., are lii*ing tried. KspocinI attention is said 
by Morgan to lie diroctwl at the moment to certain partly int‘thy- 
lated hcxaminoarsi'iiolkMizciies. which give stal>1e solutions witli 
soluble Incarbonates, and so the final wonl ha^ yet to lie said with 
regard to t1i(\si*bcompounils. which tlie chemist is ]>reparing for trial 
by the physiri.'iii. 

With reg.inl to the org.inic niitiinonv deriv.i fives, flie salts of anli- 
monyl tartaric aciil, in the form of lithium antiinonyl tartrate, 
were first use«l in the t>\]>rrimcntal trvpaiiosomiasis of Hiict* by 
Fliminer and 'I Imnihon in J line, 11107. Their results were ronfirmecl 
bv Mesiiil ami Rriinont in Janharv. ii^oS, while in Maadi. i<)OiS, 
Manson userl it <ni nian. giving it bv the nioiith. Also in ic)o« 
Jioosten and Kodhain used tartar emetic in human trypanosomiasis. 

In lOi.f, Tsuzuki iiitnxluciHl potassium amnionnim aiitiinonvl 
tartrate*, as antUitctin, and in the same j'ear Vianna and Mnelmdo 
gave tartar emetic intravenously in casc»s of espuudia, with good 
results, which have been confirmed by Terra da Silv'a, Cariiii Car- 
walho and riirislopherson. anrl by J,ow. For the same conipkiint * 
l^udelierg tried trioxich- cif aiitiinony intraniusciilarly, and Martin- 
dale prepan'd an injcctio aniimnnii 0x1 Ji, which Morgan considers 
to contain, probably, a glyca'rj'l .'mtiinonitc*. and this has In-en 
Ti'ported in Kpy as curative of American L(*isliniaiiiasis wlu*n iiscci 
subcutaneously, iiitrainiisciilarly, and infra vi.nously. 

Also in jyi3 Vianna and .\rag;io reported that tartar emetic was 
useful in the treatment of ulc(*rating granuloma. 

In J914 ('ast(*llani used tartar emetic, together with other drugs, 
in a case* <if Indian kala-a/ar. with ssitisfactory rusiills, and camac 
to the conclusion that the drug was the cause of the striking 
result, and fherefore lie recommenced it for routine treatment. 

tlu* pn*vious J'ear he Ih'u! origiiuited his yaws mixture (now 
gonendly called Casteliani’s mixture^ which contains tartar emetic, 
potassium i<idide, and both uirlHinate and salicylate of s(xla. 

In TQTS l)i Cristina rfiid Caronia rejiurtecl the cure of eight cases ^ 
of infantile Ix^ishinaniasis by antimony thenipy, and later Kogers ‘ 
confirmed and extended this use of tartrate of antimony in knla- 
azfiT. a line of treatment well accc*pt<*d at the present time. • 
Awie/iw.— For many years it was known that ipecacuanha and 
emetmi were valuable in the treatment of certain casi*s of dysentery, • 
and this was crystallized down to the treatment of amcebic dysen- 
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tciy, and more especially to the presuppurative stage of amoebic 
he^titis by Rogers from 1909 onwards. T^ter v^lcr in the 
Philippine Islands studied its action on cntamoebac, and Kogeis 
devised the clinical application of tlie drug by subcukaiieous injec- ' 
tion. vrhich to-dciy is usc<l as the correct treatment of that form of 
dysentery sind its complication.s. 

ThymoL — Hozzolo, in z88o, was the first to introduces this drug 
for the treatment of ai.'kyIostomiasis. He obtained satisfactory 
results whicli have been confinncKi all over the world. 

Prophyl^s."The knowledge of the csiusal agent and its metlitxl 
of dissemination have enabled reasoned and scdetitilic metluxls of 
])ropliyIaxis to be devisf*d and carried out, of whicli p(T]ia])s tlie 
most striking is tiuit perfomunl in Panama by fiorgas. 

It is to be hoped that in years to come thesi' methods will ]>e 
e.\tend(*d. ami that maiiv disc*asc>s at ])rcsiMLt hainiKTHig civilization 
will crease' to be tiTrore: indeed, the present war has amply proved 
th(* wdsdom of projdiylactic and sanitary measim-s. especially the 
])oIvvalent proph\ lactic treatment against the i^nteric fevers, 
cholera, niid othri dis(*ases. and it is to lx* hoped that now the 
war is over intenuitioiial a* tion will Ih^ taken all over the world 
to rombat ilisease * 

Research. .\«itwithsl«'iiidiiig the fact that so mueh has been done 
to elucidati* di^iease. still th(*rc* is a great field f«>r n^st^aivli. and (»ne 
of the dm*<;t blessings of the leceiit war will be the stirring up of 
Ciov'eriiiiients to pi^ovide funds for this work, which should m*ver 
Ik* left, as- it used to be, eutiielv. or almost entirely, to individual 
geiU'rosity. 

The State and Tropleal Medlelne. Tmpieal medicine has been 
fortunate in that at the comnieiieeinenl of nuxlern tropical nuslicine 
there .-vas at the hea<l of the llritish i'olonial OlVice a far-seeing ami 
exceixiingly wisi* slatcsinaii Mr. Josi^ph C'luimbeilain ■ who dearly 
realized tin* diitii*s of the State in regard to tlie formation of S(.:hools 
of Tropical Medicine in London ami Liver])ool, and of the fimiula- 
tion of laboratories in Jtritisli ('olonif*s. This policy, continued and 
extended under the auspices of the. Advisory Committee; of the 
Tropical Diseases Research Fund, has produced the Tropical 
Diseases Bulletin and other publwations of great value. 

The e.xample set by the Kritish (k)vemincnt has been followed by 
those of other coimtrii's. and to-day all over the world the State 
suworts tropical medicine. 

In many tropical countries, how'ever, it appears to us tliat the 
State should excTcise more authority over the imdical praclitioiiiT. 
native or modern irainiHl ; that registers of such pracA loners should 
be I^pt, and that this should not hv confined to iiKxlical practice 
only, but also to dental ami veterinary work. 

.The War and Tropleal Medlelne.-— Tlie recent war has dis- 
seiuiiiated tropical disc'ases in such a immiuT that many of 
tliein may become cosmopolitan. The Ano]>helines of England 
have now a chance to become infected with malariai and, 
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in fact, cases of rndemic inakirin liav«* already occurred, but wc 
doubt wIictliiT thrn* is «iny real danger of an opidomic. Billiarziosis 
has the oi)poi1unit> lo sjiiead from to other countries. Arc 

• suflicieiitlxv'silrcing iiu'asures lK*ing taken to combat the spread 
tlu'se dis('iisi‘S and iiianv others like thein-^ e.g., nnnvbic dysentery' ? 

Another point whicli the war has brought into jiroinincnt notice • 
is that so-called tropical diseasi-s exist in abundance in Kurojic — 
e.^ , in the Balkans and tliat agents liki^ lic(* are as prone to spread 
dis«-as(' in the 'rcmptT.Lte as in the Tropical 2Cone. 

('ertaini)' the niassi^d fonnatiuns of mc^dical knowh^lge at work 
ill the leceiii war at t he stud\.treatni('nl. and prevention of disease 
will pnKliic:e usults which would have* bcni Init slowly evolved in 
years of jieace. 

ft is not posMble to cIom* this liisiory without .ickiiowledging the 
debt which topical medicine owes to the olhcers of the Koyal 
Army MiKlic.al Oirjis. of tlic RoyalNavy, the 1 iidiaii Metlu al Service, 
the ('.olonial Si'i'vice. and to their trainmg srliook, well as to the 
oHicei's of the Medic.td Services of the tiimies and n.ivies ot iMaiirc, 
Italy, and the riiited St.ite> ol Anuiica. , 

MODERN JOURNALS. 

• 

'I In* \ei\" e\iellent I ivpmtl lUdlettn llii- trepiCcil jH.icti- 

tioiusi til kei'p liiiiisHi .iliriMst uf the il.iy .is (Miireiit eveiith in tropJi.il 

iiiofliiiiie while the rii^putd 1 vUumuv liHihltn jNTmifs him. il he mi ilcMies, 
t(i olitaiii the h.ime up to rLite iiiliiini.i*ioii with legaiil to thi* di-e.ises ol 
.iiiiniiiK. Ihith theM* fnililuMtunis .iie I'tsiuMl liy the 'riopii ill Uisedses lilllOilU. 
tlie Iiii)ieiiiil Institute, J4OIUI1111, S \V 7 

If he desin** iiKire iiildrnutinii with leKuiil tu li.‘u teijeldKii.il \^drk lie iii.iy 
tiiul this ainl iiiuih inoie 111 the Hidhtm %le t fn^Utui l\isti‘ui wliiih js issiieci 
liy tli.it Instil ute 111 P.iie ' 

II he wialies mine il<*t.til with rep.inl In J.ip.iiie<.e inecUi ;il wnrk, he will find 
.1 ie\jew 111 Kii^lish. wiiitiii li\ the Kese.iii h St.ill fit the Seieiame rnioii 
Mi'dii'.il ('.iilleue, S( Old, Kdiei piililislit d in t ht i hmti Mtiiiml )oiirntd 
'I'he n.iim*s III sii«iii- lit the |ap.inesi iiu'iIiimI jiuiin.ils .in* :is lullnw.s:.— 

( Muqiii Iji Sliiwpn, nr llniue .iinl I'leeian Meflii .il News, Ihztnktn /its hi 
fir Juiiin.il 111 the I'l-ifei null Medn.il MH'ietv Aliinini nl K.tiu/.iw.i .Medii.il 
Sc'hfKil: .Viss/ruf ( htrvn nr Mmlerii 11iiT.i]N-iitii s, I aiti'tiu Ignkukai Aii^shi. 
nr Jdiirnal ol the h'di nv is.'i Meilu.il hcnietv, 1 vkyo Ijt ShiMi^hi, or Tiikyn 
Medical News, I'ttkyo Iffitkiihii Aiishki nr the l’icKec‘iliiiKs ol the Medical 
Sddety dl Tcikvd; .dso ^rhniir .\Iiihiintdi\ f’uipnsdalts Jwptritdis in 

Kioto,' 7.1/viifw/ie /I'l/sr /ill// /'ifi hmiiulnlng^it HNti l^rniuf;ir, l\Yoto Jg^itktn 
/•isshi,' MiNi'ilungni ttii^ tirr Mcdrimsthcu iuikiuu* drr Kaiserlichvn f 'wi- 
u‘nsi’td Tff rnhyn'sn-i-knuii [Mydictd lniinial)ni l'nkio,Tokvui'r MMisinnthf 
IVtHhen'iJmft, Mdtt'iluuutu iffo dii /fc'ii Fat Mse Muir : it Knjo. 

. fl lesiiiiiix Ilf ('reniifiii liler.iliiic are desiied, they Cfin Lk* Idiind 111 the 
Arrhio /«• Sthift^-uud Tropvnkvgintr .mil in tin* Anh\v fa' Riikterndngir. 

Apart ficiiii these the fiilldwinfv ^iiufiialo usually coiit.’iiii oiii'inal ptipers 
de.iling with tin]iii.d meduine:— 

1 Aiinali di Mishiiii.i N.i\cile e Cfdoiii.ile (Uome). 

2 . Aiiiitiles d'nygi£''i> i|t de Mede-iiie Cniniiiales (P.iri*i). 

3. AiinaJes de I'liistitiit Pasteur ^P.iris). 

!| Aiiiiali d'lgiene (Turin) 

S Aii.ales del In^liiuto Medii o N.irioiial f.MexicCi) 

0 Annali.*s Paulistas du Ah-du iri.i r (hrurgi fdan Paulo; 

7. Annals ol Tropical Medicine and Pcirasitology (Liverpool). 
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8. Annual }^-ports ot llu^ Prindpsil McmIicuI OllK-csrH ut JintisLi, l''ruuch, 

Italian, and Datcli Coloniob. 

9. ArchiviM de M^eciiio ct Phanniicic Navolcs (£’.iris). 
xo. Archives dc Para.silulof;iu (Parib). 

IT. Arcliiv Jiir I’nitisteiikiinde (Jena). « 

IS. Archiv Jilr ^l^.li1lfs- iiiiil Tro]XUi-l fygicnn, ainl .sciJiir.ilely * dii- Pt-iliefto* 

13. ArmiJvos di: llygu-iif-c- J-*atholcigia K\otic.is ^Lishcui). 

14. Aridiivos do iiistjtiito Jfiuteriolugica Camara Pi'sian.L (Lisliuii). 

15. Archivch dif Mudcuin* ^.Xthcns). 

lO. Arcliiv iH lhasilriKis dr Mtuliciiia (Kio di J.inrjin) 

17. Arcliiv(*s dc I'liistiliit P.istciir dr 'I uiii.s (liiiiis). 

18. Atli della ^>ourl& {mt gli Stiidi di-lla .M.d.in.i (KcninO. 

K). .\iislrali.iii Institiilr of Ticipii .il Alrdii mr. Collri Ird 1 '.i|nms ( rciwiisviHr). 
jci. liiilrliii di'l Instiliito N.ii iciiial dr Jlimnir ilr \ 11 f)ii.sci \1 1 1. (Madiid). 

21 ISolotJii di l.i XsSfii i.ii'ion Mtslica dr Piirilo Kii.ii f^.||] Juan) 

22. Brazil .MrUicn ^Kiu di J.iiinio) 

Ifritisli Giiiaii.L .Mi'iliiJl Aniiii.il (Drinuiani). 

2|. Ihillrtiu dr roiiiri> Till rrn.it ion.il d'lIyKi6nr i'P.liis: 

2 i. laiilliitjii dr l.i Sill irtr dr P.it luilngir IvYiili'jiir fl'iiii<«l. 

2<i Bull 'Ini dr r Vunli mil* Kny.dr ilr Mfilcn jiir dr lirlf;ii|iir iJhiistrlsi 
2. ISiillrtJii dr 1.1 SiMii'lr 1 '01 1 iigai*«r ih s Siiciii rs Nritiiirllrs i'l.r«liiiri|. 

21^ Ihlllrtiii dr 1.1 Smirtr Mrdli ii-(#lllllirf«ir.ilr dr J'liuliii liilir (ll.iiiifi diiil 
ti.ll|CllOllg). 

2i| 15 iilli*liii dr 1.1 ^iiiirli- Mrdii.ili* dr I'lir MiUiiiir (.M.iiii iliiis) 

4ii liiilli'tiii (il Kniciiiifiliiuii .d UrvMic II (^iiiidiiii). 

31. Biillrliii dr 1 lil'itJLiit l'.t%lriii ir\lL,6*ir ( Mgirr**). 

';2. Cliiii I Mrdii.il Jii11111.1l ('^li.iiiffli.ii). 

{3 ('iijiiii'.i Mrdu.i (Liiiiiai 

\\ Oioiir .L Mi'ilir.i STrxu.iii.i (\U xu tii. 

t^iiiiiiiiiiwi.iltli ill Aiisti.ili.i. Ouaiaiitiiic Sirvir^* I'ulilu .ilimis (Mri 
iMiiirnr) 

pi. I'oll.l Xrft'PlIiKlloi'UtL (1) dlti. 

. < r.u 1 l.i .XLrdiiM dr 0.ir.ii .is (('..ir.u .is). 

30. ( •rir-r'tkiillilii; Tijtlsi.lcifl vnoi .Nrilril.niilM li liidir, Kj|s\\'i|k (IhiI.ivi.i). 

pi (ho M£ 111 .ilr ( \tliriisi 

fii. llliiuii. lholoi;ic.il .Miii]iigi.i|di'i (rili.iii.i). 

|I. llldrx Mrdiriis (W.^sliillgtoii' 

|2. Iii.li.iii liiiirii.iJ 111 .Mrd1c.1l Krsraic II iC.iJriiti.i). 

|{ Iiidiin .Mrdu.d (i.irnir (Cnilciitt.i) 

II hitrist.iir Mrdu.d j011r11.1l (^t. l.oiiis'. 

111*1111.11 III tlir O'Vloii Jiraiii lioL tlir riiitisli .Mrilii'.d Assm j.iijnii (('iiliimliui. 
.|'i 'joiirii.il (it Ciiiiip.il. it ivr i*.itlioloi*\' .iiid J lirr.i|H-iitii s (|•.<llIl|l||lKll; 

17 JiMini.'il Ilf Jlvgiriir (CMiiiibi idgr) 

.fN. Joiiriuu of P.itliology .iiid ii.u triiiiliiuy tCaiiibi ulgr) 
pi. Journal of thr Koy.il Xniiy .Mrdii.il ('.iir|is (Loiidoii). 

•)0. Joijrn:il nl Tropical Mnlicinr .iiid Ilygiriir (Lmirliin) • 

51. Jouriial of ParosiLciIng) (llrlKin.a). 

52. Kil.'iRalc .Xrrhives of lvx|K:riniriitsil Mrdiunr ( lokm) 

Ijistcr Institute, ('4)lliH'.lrfl 1 '.uh-is tljundoni 

31 MaUiia r Xkilatlio dri J\u*si Cildi rKimud 
3>). Malay Mrd1c.1l Joiiinal. 

56. Ma1arioliiu;ia (VapIrsV 

37. Mudicina i«oiilriiiporiiiir.i (LisImui). 

58. Mtidelleliiigrii v.iii drii BiirKrrijjkrn (^riirr.skiiiiiligen Dienst 111 ^rdcT- 
•laiidscli-Indir (J 3 it.ivi.*i) 

30. MediCiil Journal of Soulli Aiiir.i (Joli«uiiirsbiirf>). 

(iff Mnnorias do Iii..titii1n (Kw.ildn ('rii/. (Kio di Janeiro). 

6r Moiitl\|y Hr.iltli Kr]Kirts ui Ihu ]> *}iarlnuMii of Hraltli ol tlie Panama 
■ Canal (Washington). 

62. Pacific Modic.al Journal. 
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6j. l^nsima CXuial Kucord (ISalbAo IlcIghlK Caiiai Zone). 

64. l^irasiiolugy (Cambridge). 

65. riiibpuiiio Jouniiil ot Scienct*, St$ction 1). Philippine Journal of Tiopical 

Minlidije (Manila) . n j r- 

66. Proooedn^ of the Canal Zone Medical AsHocialion (Mount Hope. Canal 

Zone). 

67. Proccodixigs of the Society for i£.KperiiaeiiCal Biology and Metlidno (New. 

York). 

68 . Kecorde of the Egyptian Cirovernmont School oi Medicine (Cairo). 

69. Ecviewoi Apidiecl Kntniiiology. SeneK B. Me lical and Veterinary (London). 

70. Eevuc dll Mi'dtrine K d'llygidiio Tropicides (I*ariM). 

71. Bi'visla Medioa do Yiic«itaii (Vtio.citaii). 

72. Kopi'itoiii) do Modicina y ('iiiigi.i (Biigiil6). 

7<. NovisL'i t;iiiiica (Ccilomlxia). 

74. Kevista Modicado Siin Paiilu (San Paidci) 

75 Uoviii* MediCcilo d* Mkit. 

76. Uifornui Modica (Naples). 

7; Sjiiiil.id y Mom-Ill loii' 1.1. Iifilitci do l*Scu rolaii.i \H.iViiii.i) 

78 Soatliorii Mi-ilit.il Jtiiiiii.il (N.(sli\dlo, Toixiionm-o) 

71) Suiiih-Wi'slorii M'hIii nil- Kl Pasn (Tt-x.isJ. 

80. S|H.*rinKMit.ilo (Idoii-ntc-i 

8r. Stiidic-h tiiiiii tlio Tii«itiliilo liii Mt-dii-al KL-bi-aioh (Podi-rciloil .MciLiv Statr.s). 
S2. Trans uniciiih ul tin- SiKii-tv «>C TrcipuMl Mediciiio anri ilygioiio (Lcuulon). 
K,t. Tux.ia SliiK- Jfiuiiiiil 111 .Mi-ilit'iiio (l*ort Wurth). * 

84. V(H-ait.senijkiiiidigo MIfiiloii viKir Nodoi'laiuKiJi Indu* (iKitavia). 

85 Zoitschi 1 tt 1 111- ('lioinot)io' apio* (Lc-ipzif*) 

80 /i-itHclirift till llVKioiK- iiiid jiiU-klioiiskraiiklH-iton (I.i-ip2ig). 

87. /oitbciiriti (ur Iiuiiiiinit.it.sriiis(liiiiig iiiid K\]H-riiixf*ntt-ll Tln-r.ipic (Jona). 

Tiio Inllowiiig joiiruidb lia\ o, liotn 1 1 » t iiiio, Viiluabic piifM-rs on 'I'roincal 

Mivliano and J^irilMtldugy:»- 

i ArUetoii alls dojii KaLscrlu lion Cosuiidlioitsamto (Mi*rlin). , 

'2. Ari.hivi-.s 111 InioriLitiunal Modicini- (Cincagu). 

3. Uiitisli Modii ai Journal. 

f. MiTstnii .Moilic.il anil Siirginal Juiinial (MoHtuii). 

3. Midloliiisaiifl KoimrtMd tlio Ibiitod St:itosDoi>aiLmeiiisiomornod with:— 
(a) .Xninial Indiistiy; (^) llvgioiiu L.1I Moratory. (1) Public, lloaith 
(Miilli-tins and l<o|ifirlh sf.-|i.ir.iti-ly), (e() Naval Mc-dical; («*) War 
Do));irtiiion 1 (Wfishinglfiii). 

(1. Ciiiiadian Medical Assm j.liiuii Juiiriiiil (TurDiitii) 

7. Collixtoil Siudn^ Iroin llio Posi-.inb l^ilMiiatoiy. T>i-]virl inonl of Jlcalth 

(City of Now York). 

8. ta>mpt'oa Kondiis d.‘ la Nn'iC-to do Ihologio fJ'aris). 

g. Doiithchc jModizinisclu* WoclionsclinU ([k.-iliii). 

10. Johns Hopkins Bulletin. 

11. Journal of the American McsHcal Asbociation (Chicago). 

12. Journal of Kxpciimental M^ioino (Now York). 

13. ] 0urn.1l of fnfectioiib Diseosos (Chit^igo). 

14. Joiirn.al f>f Laimr.itory and Clinicah'^Ictliune (St. Louis). 

15. Jourmil iif Immunology. 

j 6. ' ouriial of Modical l<» search (Bostpn). 

17. j 0urQ.1l Ilf tiu- Royal Naval Merlical Service (London). 

18. Lancet (London). 

19. Medical Joiirual of Austndia (Sydney). 

20 MAnchinier MiMliriiiisohi- Woohoiischrift (Munich). 

21. New Zealand Mvshial Journal (Wellington). 

22. Policlinicn (Romi*) 

23. EVesse Mddicale (Fnris). 

34. Proi-is,siingH. Series M, and Transactions ol tlie Riyal Socieiytof London, 
3 S- Quarterly Journal oi Mioroscopicxd Science (London). 

36. South African Modical ]{ec.ord (Cape Town). 
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JOURNALS WHICH HAVB CEASED PUBLICATION. 

Siuce the appearance of the second edition oJf this U)ok hhft iollowinj^; 
j ounials have either ceased to b<* published as separate eniities or tiav<‘ slopped 
publication altogether:-- • 

1. American Journal of Tropioal f)iscast ‘6 and Prcuenliuti Mvdichir. 'tins is 

now inclii'’od in the* New (>rl(*citis Medical niid Surgicul Joiiinal. 
Threo volumes were issui d 

2. Journal of the London School of Trupual Medicine. Two volumes were 

issued 

3. Journal of Tropical Veterinary Sc icttcc, Calcutij. Si*ven ^^>luln^^s iippeared 

moh-1912. 

4. Paliidism, Simla. 'J'here an* livt* numliiM'* only. 

.5. ScicniifiCs Memoirs hy Offutrs of (he Mcd'nal aud S’lintaty JJcparinients of 
the CfU’crnnirnl of indut Xi*w Sei les. Oak iilta 'I lies'e aie exceedingly 
\alnabie pi]i)hc.itions^ and nnnil»f‘rod -onn* •si\ty volunu*ft from 190J- 
I'jM. 'riieir pI.'KO and thai of Paludism is ’tiikc*Ti by the Indian 
foitniat of Mt'dital Pc^eanh • 

6. Yii/oio /it* lean HulleUn, Liverpool. There are three interest iiig 

volumes in lA-isleiioe which .i])peai<‘i| fioni ion t'« 1015. Its work is 
carruul uii by the AuuaLs of /'topical M edict ttc and l\tra'sitolnf:y. 

No Reports /gT llte Wclhonu Irnpual Ra^earch Labor}* *orit">. h’haitoutn, luive 
app(*ared '•inee 191 i lu tlu* ine.uiwhilo much ok the original work performeil 
diiriii'' the l.iM live yoais has been [lublisfied 111 iue,thcai, eheiniral, and 
entoiiiologu'al journals. ITfito <Ute four P‘p»»ris and two rc\ ujws of tiopieal 
Iiteraliir** have appeared between 1004 and ion. 

* SPECIAL WORKS ON TROPICAL MEDICINE. 

(/// Chrono/oifical Sequence^] 

Ue Ovieijo, F. (i 52 »»)' li>'slori.i, X.ilnr.il de las Indias ('Joledoi. (15.17). 

Coronica do I'l.s Indias (Madiiil) (Aieouiits ol Yaws aiul Jiggeis.i 
Thevki'. !•’. A {155S). Ja's Singidari' lez ile l.i I'r.uue Aiitartic|ii(* aiitreiiient 
nominee Amerirjiie. t V.iws, and Native Piaclic**.) 

JM t)KTA, (y. (1503). Coioquioiis (los Simples e Ihogas da fiidi i. (This 
book IS tlu; Tnst Furopeau work publisheil in Imli.'i, and « i>iit.iiiis ilesrrip- 
Lioiis of many fndi.iii plants and their apph '.itioii to the treatment ol 
• Cholera, l>v»eniery, etc.) Cania il* Ort.i was physician to l>om Marten 
da Sousa. Governor of Go«i. with whom he lr<i\elled in India and Ceylon 
in 1531- Antwejp, 1567, translation by Cluscus into Latin. Tlie 
Kiiglisii translation (1913]. 

W, G. (kSpS). The Cures of tho Diseased in Komoto F(*gions (London) 
Heal Stroke. Tvphiis, Yellow Fever (^). Fivsipel.is (Filariasi^ ?). 
EspindaP D^'Senterv. and Scurvy. (1916) Reprinted at Oxford. 
HoNnos, J. (i(i.|^l. De Mediniia liidoaiiin (laigdum. Malaria). (Remarks 
on drug.s, pres«*rvat ion of health, tre.dmeid . and morbid anatomy.) 
Alpisifs, I*. (10^5! i>e Medu'jti.i /Fgvi^lo^iim (Parisiis). (The first book 
contains articles on the state of Egyptian nic*dicine, on diseases endemie 
and epidetnic. including plague; the second on blood-letting; the tlind 
on scarification, extraction ot stone from the bladder, baths, and friction ; 
ihe fourth on medicines.) 

Pls»ON, Cf. (.10.18). llistoria Medica Brasilia; (Lugduni. ISatavia). (This work 
is divided into two parts, of which the first treats of Brazilian climato- 
lofsy ; the second, of Brazilian diseases — catarrhs, diseases of ihe eyes, 
sp^in, stupor ot the members, obstruct ions ot the viscera, hydropsy, 
fiiixos, tciil*sxniis, colic, dysentery, liver troubles, worms. syphHi.s, ulcers. 
. ' etc.) 
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ribON (Gi'LiELUUh) £i Gkuk«..io Maki'ciK WO UK LiEBSTAT (1048).- Historitt 
Natural IS Brasilia? 

PisoN, G. (i05N). iMo Iiidi.i' Ulniisc|iif cli- N.itiirsi of Medica (A.mblerdnm). 
Clkvkk, C ikiSj). OpiiMuda Modua ad MciiU'in Sinmsjuui' (Fraiir- 
Jorli). 1 • 

SLo\Nr I* 7 -! 3 > ^ to llio NLiiidsuf Madoirn l 3 «irliadocs. and 

J.ini.ui.i. Ill wliuli is ]>riMixf*tl an liitincriii lion vvlioinn is an Aicoiint ul 
tlio liihiibit.iiiis. All. XWitoi. l>isiMSO^ liado cU . of lluit placo. * 

Kvimi'iik. V. -ijiJ). Aiuioiiitatiiiu Kx'iticoiuin I'ulitico-PliyHicci Modi- 
inriiiii l<t iii>ii\ i.i. Ills wfll-iiliistratod N^ok, dc'iiliiiii willi JVrsra, indin. 
aiiil J.ip.iii, is I fiiii|iiiNCMl (il ii\i* las«.ii‘los, Ilf wliirli tln' lust is puJitu'al; 
ilic-sfi mid .iiiiii|iiaiitiii , tlioiliiid jilix'sit n nii'diin < on lain ini' ilosi riptimis 
III till- 'loi]K'dii ItinLUUiiiiiis fur^tuiuh. As.ili 1*1 Ilia. llydiiKole. llvpi'i- 
sariiisit uki'iii'ti |iodiiiii iri.il.ib.iiir.'i' }>iMiii MMn.iiiila- i i Madiiia-iiiiil, 
.11 iipiiiii iiiri . r.iiilt ii/.itinii tli.> loiiilli .iitil liltli .III liiitaiiUtil 1 
J'. I> 1 117^111 il.iiti* dr« M.il.nlir’t I'.n lu iiln is .iii\ I'.ixs ( )i iriit.liiv 

(Parisl ^ISiiiiinl xxitli l.iiilliiT's Xny.iUfs; iunt.iiiis drsi njitiiins cil 
So.i-Sn k-^ii'ss. ^I'lMxy ruin.. \ini‘HMf J)itiMM> \i 1 ('iiiiiii.i Wuiiiis, 
JiKKors. N'lpu.l ItiU* Snl.lll]Nl^, i-ii ) * 

Ai HKLX’. 'I ^I7'i*ii 'll'*t* So.i Miii'rnii. nr lln (iiiiiii-.i M. ill's V.nli-Mi'i uiii 
(Loiidiiii/. (('uiiltiiiis.u I oiiiiis 111 I'fxiMs ] iXMprl.i 1 Ii.iiiIimm, Clmlu ks. 
V.i\i<i, Ni-^ioos and tin 11 1 l•l»l 1 li f • >1011 on ilifroti**! ol liiiiiii.i j 
Aikins I Mil* \.i\ v Sill ;i fill (Liiiiiloni p ont.ijns .m .Lji]u-iidiN on 

* Til# slffpx DisU'iiipci III ilii* Nopni/i 
Aiains, J A \ o%.ii>c tfi(«iiim*.i. K1.1/1I. Wcoi Imlii •• JiiA nlilion ihio. 

J*i KMX t >i >|0 V'Joxv ol ilii* la-xaiit. p.iilii nl.iilx ('iiiist,iiit2iiii|.|i>, sypgi, 
I'.Kypt' and (fii'iMc iiii linii p.iits. ioiil.'inin<; iiituini.iijoii witli ii';*.ird to 
Mo'dn iiu* and hiiiii><'jy in tlio Ix.isii 

liKOi'Ki.i snx' |{ M 7*'p < )l)s< ix.itiuiiH nil ('amp Diso.isfs, xvitli an Appondix 

on the t'liintiio .iiid Dimms^s jn Mm a iLondoii). 
l.iNn |xxfis (I /'!.'«) I.ssiix's on l)isiMso«« nil idoiiiaJ III i'.iiiojHMiis^ in Ifot 
t'llin.llos 'Lolidi'lii lOtlli't f'ditioiis 1,71 J777. J7tS.S, ihnS, jmi 

'Li.iiisl.iifi I into ('ll 1111.111 i;;« \lso imIiihiii I7'ij i 
liiri XKV >17.^1 ( flia-i x.itioiis on tin ('li.ini;i*s ol An. fli . in tlm Island ol 

|j.irlijdofs 1 oi:>!iiii). lyini. • 

('i.xi K. Joii.N t >lisfi\.ilioii* on till l>>Ni.iM*sin J.onK Vi>y.iy.f*s to Hot 

Conntiifs, ,ind p.iiti( iilailx ilitKi nl ilu- K.ivi Indifs (l.iiiidoii). (OiIkt 
filiiifiiis J -i|j isoi) 1 i.iiisl.iuil Milo (fi iiii.in 177^1 
Ufir.r.KisiiN. K ii;7o; .\ I'I'vsh al Joiniial krpt dniiiiK riiicf Vuvafics cm 
tlif('o.L't nt Mric.iaiitl Un'Wi'st Indn-siii tlu* Vf.irs i7;J’i77| (J.oiidoin 
Uniio DiH(M.sfMii till \i iii\ on St tan 1.1 ( I i.ii ImiIim s). 

Kont.xnx. N fr7Mi. ObsiMx.i/min iiitniiin allc ni.il.itiif ilir att.iicaiio |■k‘ 
Liiiopfi 1U1 ('him ('..iMi ilaxoriin) ('I i.insl.iifd into Frfiu'li in lSl^.) 
Si.axM£ (17(11). Disf'.isi's ol liini.iii.i. (k'lii'x.i, .nn! Aiiyshnri^. 

D'A/Jiib (i7<''j») ( tbscMx at lolls Kfiit-r.ilfs sin lf.s Mal.idif*# dfs ('limats 

i.liaiids (I'.ins), (1782) Otiscrvat ions .siii Ic's Maladifs dcs LMaios (Pans.) 

C\Mi*iiKi.L, D ( 1 7SS). ( >lisvrxMtioiis on the Typhus f*i Low ('ont.ifiioiis I-Vvct 

(LancastiTj (}*ciil[y idatx-s to Yfllnxx ' Jm'vit in laiiuiu'Xi and West 

lllfllfS ) « 

Mosslix, p. (1787). Tif.itisp on Tro])ii.il Disc^asfs (London). (Aiiothfi 
filnioii if^nii. *1 i.iiislaifil ipto ('.iiiiian 17110) 

Ilr.MhK *i7.s.si iSisf.i-fs ol (Ilf Itody 111 J.iiii.iiCi'i. 

Kxii'orR, I* 117110). I I'f.itisp on I'mijil liitiMinal Pi'MTs (ICdinbiirKli). 
Thomas. I< ii;()ii}. Mfdn.il .\dxue to llif liili.ilntaiils ol W.irni ('Jinutcs 
(Loudon) 

Jackson, K. (17»)i) 'lln* I ixfia of lamaicn. 

Wade, P. (i/ii.t). Picxpiition .md 'lifatiniMit of the Disoidcrs ot St'anicn 
and Soldiers jii lkmg.1l (London}. * 

1 f I'NTEK. J oHN (i 7i)b ) . Ulisf rva t if ms on lliu Di.seases of 1 lie Ann}' in Jiimaira 
sincl on the j5cHt Way ol ]>rfberx'iiig the IIo.iItli of Kuidpeans in .that 
Clim.'ite (rxniilon). 
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Thomas (iSui). Modern I*ractire ol Ph\*siis cE all Clinlatps. 

Ct ARK (i8oc). Fpvits mill Diseases of tlie Fast Jiidios and Anwnca. 
CAMPKf, P. (1802). 'Ii.iite pr.itifpie drs Mal.idies i>r«iveh cpii leRTient dans 
les Cjnitrf'es hitmvs sons la /utic- lonicli- et d.iiis le Midi le rHumjie 
ll'iiris) 

liLASK, (i. (iKod. f)liHi*rv;itjiiiis mi ilir Dim'.isi>-« ol hisLimsp (T^iiiiloii). 

WiMi Ki:iii ir>M, r ^iSo.O An \tc mint oM|ic> \.iij\i- \lruMns 111 llie Nejfih- 
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CHAPTER II 

TROPICAL RACKS 

Tho Tri>]iip' -Triipii'.il U.ui*s J'riniitivp in.in- ( (■.uir.'i**ji 
liiviiifin- iliMsjiHi ilivisinn AiniTiml clixisinn- 

Ki'lciriicos. 

. THE TROPICS. 

Sltax tli.'il rliniatf«; «;Iuiiil(1 Ix* rlasMticfl as fullows:- 

T. Tropical or liUtrm cUmalcs, oNic'nilinfj fnim tho Itqiialor Ici the 
iTi(*aii aimii.l1 isiitlii'iin nf jii ( urfiS !•'. 

2. Temperate climates, €*xti-U(iiiif{ from lands possc^ssing a mean 
animal is<illu-rm of 20 or (>S-' 1 '. to thosi' wiiicli have a tern 
jHiratiirr «if po 1*\ for 1 lie \\Mrnie«%t moptlis of the year. 

3. Co/i/ eli>na*CK, lyin^; polewinls of the isotherm of 50 ' V. for the 
\varme^t iii<mii1i> of the \ear. 

Ill I \vi' have depieted the tropic'al or w.irm clinfiates as 
deliiiMCited by Siijian's lines iii.irked Ji JV, indieafiiiff the mean 
uimiial isotluMTii of 20 i*. or (i.S F. in north and south latitudes. 
HotU lines an \ery wavy, the northern beiiiR situate about 35 
degrees north l.itiliide, and the soiilliern at rather less than 30 
degrees Miulli latitude. 'I'liis region Sn])an has divided into two 
/ones, Uie / ropical Zone iind the Subtropitaf Zone, bv lini*s indicated 
oil I'ig. I .'IS A. A., which n']ireseiit isotherms of 20 C. or V. 
for the coldest months of the year in both iioithi-rn and southern 
latitudes. 

* These lilies A, A corn*spond ni«>re or less to 23! degrees north 
and south latitude /.<•., more or h'ss to the Tropics of I'aiirer and 
Capricorn. 

I. The Tropical Zone.'--H\amining tin* map a .little more in 
detail, it^will be nutieinl that, starting in the extreme west and 
tr.ivelling eastwards, the isothegn both 1101 th and south of the 
ICquator is nearly tho s.iine :is the latitude 234 degrees north or 
south, but .'is the coast of America is reai'hed it dips a little to 
the south in the Northern Hnnisphcre, and eonsidenddy to tin* 
north ill the Southern 11 eniis])here. This variation is eaiisixl by 
cold currents in the sea running along the west coast of Amerir.-i, 
the more important of which (marked I. outlie inaii) is the cold 
current from tho Antiiretic. 

Tracing the liiu* farther esLstward, it will be noticed that it rises 
towards the nortli in the Northern Hemisphere, and falls towards 
the south in the Southern Hemisphere. In the Northern Hemi- 
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sphere this is due to the warm Equatorial Current (II.), and in the 
^nihem Hemisphere to the warming effects of the land and lo the 
wazm Brazilian Current (IV.). 

With reference to the different effect of land and sea. it is neces- 
sary to remember that thojigh 25 per cent, of the heat of the sim’s 

• ra^ which fall on the outer limit of our atmosplicre arc absorl)cd. 
still these rays do not really warm tlie air to any appreciable extent. 
The real warmth of the a)r is obtained from the dark heat radwted 
from land and sea. 

Land not only absorbs the radiant boat from the siiii more qnickly 
than water, bui also more readily giv<'S off the dark heat to the air: 
therefore the presence of a large area of land upon which the sun’s 
rays fall more or less vertically at iu>on all the j’car round will raise 
tlie temperature of the air, and will tend to «;xtend the area of the 
warm climates. Hence the land may become extreniely hot- -in- 
credibly high temperatures have been mt^ntionc'd by authors — 
while water never becomes very vrann. The reason of this is that 
water, being a liquid, by c(>nvection and ^ currents tends to keep 
at a more even temperature than land, thOugh, as already noted, 
the currenti, cold and warm, have a marked influence on the climate. 

Turning again to the ma]). and lraj;ing the isotlienn castward.s 
towards the west coast of Africa, it will lx* notici'd that again both 
the northern and the southern isothenns approach the Equator, 
and again this is due lo cold currents- iji lh(‘ north to Hm; North 
£quatori.il Current (V.); and in the south to the cold Antarctic 
Current (l.]t Crossing the continent of .\frica, the effect of land 
is seen, and on ]iassing into the Indian Ocean tlu* effect of the 
Mozambique and the Sxnith Equatorial Curn-uls in.'iy be noted, 
and finally, to the west and east of Australia the cold Antarctic 
Current prwluce effects. 

Thus the Tropical Zone is alternately di-creased and increased in 
area, the most marked diminutions being on the west coast of 
America and the west coast of Africa. 

* It will be observt'd that this zone includes Central America, a 
lat;gc portion of South America, the West Indies, a large jiortion of 
Africa, Madagascar, a portion of .Arabia, India, Ceylon, Indo-Chinn, 
Sumatra, Java, Borneo, the Philippine Islands, New Guinea, and a 
portion of Australia, and many other smaller islands. 

2. The subtropical Zone.- -The Subtropical Zone lies between the 
isotherms of (i8“ F. (20° C.) for thetemiK'rature of the. coldest month, 
and the same isotherms fur the mean temperature of the year. 

It is depicted in Fig. i, and will be noticed to include a portion of 
North America and considerable portions of Soutli America, Africa, 
Asia Minor, Arabia, Persia, North India, China, and Australia. 

Andther method of subdividing warm climates, ba.scd upon the 
win^s, rainfall, and altitude, will be given in the next chapter. 
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TROPICAL RACKS. 

It is now to inquire ver\’ briefly into the races of nian- 

' kind inhabiting tln-M* irojiical or w^inn eliniates ns defined above, 
in order that tlie tropical pr.ictitioncTaniay undcrstiind the nicial 
relationsliip of tlie peopK-'^ anicmgM wlmnr he n working; and for# 
this |)urp<ise \vr gi\e the following \i*!v eondeiiseil account, starting 
with primitive man. , 

PRIMITIVE MAN. 

Troiii geologiiMl, /Dologi' .il. anil Imt.inu'al eonsiderafions there 
(Mil be little doubt that m e.iily teriiai\ time*; there existed an 
liKio-Afriean eontiiieiU wheie, lit ])resent, tlu- Indian Oee.in lies. 
This eoiitiiieiit. embnning the Deei'.iii. liladagasrar. and South 
Africa, is more exleiisixi- ih.ni S lati-i’'' l.enniria, .ind is now known 
ns Gondwanal.ind. 

Tin's Lndo-.XfriiMM conlnii iit in.iv. hn* many re.isons, have been 
the .Mte of the pnmilivf home ol iJh* human iMce, and indeed it 
was in Java that Iinboi<> t*iimd tlio-M* rmi.irkable tieth. ealvariiim 
and femur, whu h 1od.iv m- lecogni/i-d .is belonging to /'i/Acm;/- 
Ihrof^m vrcihis Ihibois wliich. giologicalK, belongs more 

probably to the i.iily rii-iMoniu i.itliir tiuin to the Tertiary 
Plioeetie, a*^ w.i-. at oiV* time cciwid« ri d ])o^sibIe TIh'm* remains 
b«*longf itlu I toa i\ e.ii'h foiniof iminorto juimmediafi precursor. 

f)nc(* ('\ (lived, th.'i'i (*an In no doubt 'that the main fagtor in 
man's fnitliei eV(*liition lies bem the deMhipimnt (^f tlu* bruin, 
and this mtix have been slimulatid by hi*^ remarkable migr.itions. 
for, diivisi b\ food re(|uirenii iits, geological or im teorologisal 
distnrb.'ince'^. in.in migr.ited liom his priinexal iionie and spiead 
westwards into Afiii-i, wliiie. in ihf then fertile and widl-ya tried 
iiortheni ri'gioiis of the >,ihara. ( ancasii man probabh evolved, 
lie also migr.iti il northward.'^ into A^la, e\o1\ mg there the romnion 
an('(*stor of Mongolic-Anii lind man, which i*\intnally formed Mon- 
golic man in .X^a, wliih the further migr.itinn into .XnuTica gave* 
risc'toAnieiind in.in INligr.itiojis Irum thesintli weinsisier in those' 
da\s, bfcaiiM- the llim.dav.is wen miu h lower than they are to-day. 

Ill tlie ineanwhiK tlu' non niignsting common ancestor may have 
evolved into l*d}iiii]ii(' man. who was e\enliial1v conqx'llfd by tlie 
subsidence of llu li'iul to migiMty \\i-.iw.iids into Africa and easl- 
wanls intof)i eani.i 

With regiird to thrsi' rarlx migr.it ioii'^, it must not be forgotten 
that the clim.'itic conditions wi-ie piobablx \ctv dilfereiit from 
those of to-day, and. n-* il w«'is :i w.iriii inteiglaei.'d ix'ricxl, W'ere dis- 
tinctly favonra1>li* to these niovuiicmts; wliile tlu* abundant land 
connections of Africh to iMirope. Asia to America, and Amc'rica to 
Kiiropc*, of tho.so days niateriallx facilitated them. Neitlier must 
it forgotten that tlu'Si* inignitions, as well as suliSi'cpienl nugra- 
tioiis, wvre not single, but ninltipli*. taking place in successive vraves, 
and spread over a long space of time. 
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When considering the different di\'isions of mankind in greater 
detail, it will be noted that the\’ spread from their original homes 
in various directions and at various tinu^s. until the whole world 
was populated. 

The first dispersal of man over the globe must have resembled 
^he migratirms of animals in that it must have* been perfomied 
imconscioiisly under the infhuiice of the fartors {nsl ]iii>iitioned. 
though it is possible lha* the food fnrlor was ihi- nmsl ])oteiit. 
l)(K'nuS('. as Seligmaiin has poin(i-d oul. the hunting man of 1o-da\ 
requires a relatively iaige area in whieh to obtain lii** food, and it 
is e(|ua11v fiossible lh.it primeval m.in simn found ih.'t a given 
district was unable to icrd Ids ra]nd]\ iniTeaMiig f.imilv or tribe. 
I'nder these* I'in'iinislauees ih«‘ lainilv or tribe in <|iiestion would 
move into a moir suit.ible ri-gimi. Win n man beeami' ini)re evolved 
inignitifiiis would still fake place inidi'r eoinpttlsion as ilescribed 
al>o\e. blit might also havr t.ikeii plate iiutier the infintnees ol 
attr.ielion or e.\]inlsion. by whii'h om- nii-.iu-^ that a powerful f ril i 
might be tittnictrd to an an a hfld l.\ .1 weaker trilie. wideh latter 
would be eqin]>elled to Niibiidt to the emii pie lot's of to migr.de to 
some titluT aiiM. If the wr.iker liibe ivm.diied w’ith the stronger, 
there weuild fiossiblv be .1 r.ni tiiMnn.nis has so eifteii taki n plae'i* 
all eiver the worhl, ami .1 m w iiiixrd r.ie 1 would .’ippr.n, or the twei 
nices might live tog.-ilur with little fn-ii»ii During iIu-m: earh 
times must ha\e .ipjii'.ind manv of the elisiases. ispi-ei.dK the in- 
feed i(>l1s el israsrs. whieh to d.‘i\ .iftliit ni.inkiml. hilt wh.it ]Kin llie 
disease.* factor pl.iyed m iliese niigr.itioiis we elti not know What 
part i*]iideniie ii.ifasitif dNi.isfs li.ive pla\e‘il m i\o1nlioii c'amiot 
Ik* stati*d. but (Ijut the\ iiiikI h.i\e* pla\(*d smue pail in the e\ 
tinetiem eif :iiiiin.i1s sri*nis po^Mble; . 1111 I it appi.n-^ .iKo pos'^ible* 
that p.M'asites tnin'otern d fiiim anim.tU m m.ni .it this period by 
the .igeiuy eif blood Miek mg iiisnls. 1 ti . iim\ haVi* ff>Mni*d the 
basis of e*i-rtain of the dNiase«« of ni.iii to-ii,'i\. 

^ Thesi* migratioiw niiisi have lie*e*ii elekiMil m Moppi'il b\ m(*eting 
w'itli natural li.iiTie*is. sm'li as clesi*rts. ih-usi foresis. Hr bioael 
i*xpaiisi*s eif wMler: .uni iirol).dil\ at thes.* t»kn es si>tlle‘me*iits would 
bf*iuci(le\ freimwliie liTeihiN 1 nigra i ions into p.irN uriginalb oei ii]m*el. 
or pa^f^i'd through, might .irise*. eliie* again to llie ii1i1ui*iiie of the 
fae.tors above me*iitiouei1. 

Ill thiswax tribe's, now modilie^l 1w sell etion. en\ iioiina i-l etc 
re*-i'nte*re*d the* ilistiids thmugh whieh tlnx had einginally p.isseei. 
and. finding iIkmii imire* or h*ss^iM*enj)ie'd bv diliereiitlx e*veilxe*d 
])ee)ples. bremght about rii*«if m of the c*arly dixasions iu>: snbdix'isions 
of mankiiiel. .\nd thus at an e:irly ]>erio(l an^se* tlie* lirst of tJie.si* 
race fusions xvliieh are et1inoh)gie.allv so e'onfiisiiig to-dax. One 
factor in these* e*arly refluxes niiisl be* me*iitiriiu*e1, and lids is tin* 
chsuigixl meteorological conditiuns bremglit about at the* t'daeial 
lK*riod or periods, for during llu-se man must haxe b. iii driwn 
toxvardstlft* Equator, whileiiitiiointervalshee'oiildxxMlKle*! polewarcis. 
These early migrations and roflux(*s mu.st have acted as potent 
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stimuli to the already rapidly evolving brain of man, but this 
evolution does not appear to have gone on equally all over the world ; 
in fact, it is in the so-eahed Culture Zone, situate between 25° and 
50® north latitude, that brain development .began to be highly 
specialized. In the eastern part of thisi region arosi^ the Accadians, 
the Egyptians, and the early Cretans, from whom all the culture 
of Europe, Asia, and Africa evolved; and separately in the west 
the Mexicans, T\ riivians, Columbians, and inhabitants of Yucatan, 
whose advance was ended once for all by the Spanish conquests, 
leaving only the culture of Accadiaii. Egyptian, and Cretan origin to 
supply the world w'ith knowledge. 

In otluT regions man has lagged far behind; indeed, in New 
(luinca and in other places we have the native peoples just emerging 
from a contemporary’ Stone Agi‘ side by side with the newly migratocl 
and highly ^^ulturcd CaucaMc. • 

The tropical n^gionsi of to tlay have therefore a most curious and 
most complex congrrh's of mankind. First, the indigenous in- 
habitants or natives of the land in question, together with the 
descendants of pt‘c»ples arising from the intiTmingling of the original 
native race with other races i)roi^ht thitlier by rnigrafions of long 
ago; secondly, peoples whofjp native luibital is a ti*mpcrale or cold 
climate, and who arc derived from the (piittj r('(*ent and still con- 
tinuing Caucasio migration; and. thinlly. the half-castes. diTived 
from the iiitermiiigliug of these Caucasic faces and the native races 

From th(‘ above* it will b^^ comp relu‘n( led lhal tlic study ioI the* 
othnologv of man in the tropics is md(H*d complex, bpt some ele- 
mentary knowledge (»f the origin <oid n'lalionships of the people 
among whom la* is to work may be of use to the practitioner un 
the trf)pics, and tlmrefore we give the following brief classiiictation, 
leaving anyone interested in this subject an opportunity oi^further 
study by me*ans i»f the works mentioned in the references at the 
«*nd of the chfipter. 

Classification.' Ail classihcations are more or less artificial, and 
based upon the generally accepted knowledge of the day, and are* 
therefore epheim*ral, and the various classihcations. suggested by 
Rernier in if)S4, Linnaeus in 17J5, 1740, and 1758. Blumenbach 
in 1775, Virey in 1801. Dcs Moidins in i825-2(}. Bory de,Saint- 
Vincent in 1827, Agassiz in 1850 and 1853, Isidore Geoffjmy Saint- 
Hilaire in 1858, Pruner B(*y in 1863, Haeckel in 1873, Broca and 
Topinard in 18S5. Flower in Denik^T in i88g, and, finally, 

Keane in 1895, fonn no «*xception to this rule. 

The most useful c:)assificalion*is that of Keane, in which the 
human species is divided into four divisions-- -viz. - 

'fhe Caiieasic Division. 

The fethiopic or Negroid l))vi.sion. 

The Mongolic Division. 

J'he Aineriiid Division. 

We will now briefly consider these divisions. 
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Caueasie Division. 

This division of man is thought to have* ovolvid in Northern 
Africa at a time when the Sahara was a well-watered aial inliabitable 
region. 

* Oharaeten. — The cliarac tcih o^ CaiKabic iiuin arc ■— n vci or tabovo 

the average; colour, florid or pali". hair, loni>, wav^ . soil, aiul liaN;i'n, or loug, 
straight, wiry, and black, in either laso oval oii liniihMihr si (lion; skull, 
dolichocephalic or bnichycephalic; t'vr.c, nuKleralt 1\ hi)gi'. ^tlalghl, blue or 
black; nose, straight or archc*d leptorrhine; chcck-bunt*., siiiull; ortliog- 
iiathous; Icelh, Mmall; hrards, lull, 'liner tyjies aie niognized of these 
physical characters: the Nonhe. witli lephalji, iiultx 7^ (;ii, .inl blue 01 grtv 
L\^es, tail' hair, and height 5 teet 8 inches to o iei t; the Al]>ine, uitli cq)hali< 
index 80-90, brown or blaik eve^. d.irk liair, and height 5 in I 5 iiicIk.^ to 
5 iect 0 inches; the Mediterrunean, vith <i])hahi n-dix black evts, 

hlack hair, and height 5 tett ^ iiu hes to 3 leei o iiii lui.. mOccting - 

e.g,, the Kainilii , Senutii, a*ud Aiyaii laugungerN — ixctpt in Miine instuiKis, 
when it IS agghiiinating--c.g., llusque; tue. eiiterjinung. ami 

imaginati\ e. Mrdtciur \:lrle^ Iron) the liigliiv evolved iCuiojieaii medicine to 
the primitive Oceaiue ine<lii me. 

Migrations. I'lom ins Stihaiit hoim the jniiniuvi' ('.iiummi m.in wandered 
in l-'alaMililhii and Niulilhii lime.s ea^twauls into tin* Vallcx •>! tin Nili and 
on into \Ma, w'iieie he nut Mongulii man. and later mio Sonlhein .\^la. and 
so into 0« e.ini.i, iea< hiiii*, .is we sliall preseut^v see, it.s larthi si elands, lit 
also wandered noilliw.iids in siu i essi\ e initiations acioss Ihi budges betwi cii 
Africa and ICiirope, wheie lie wa-s sui i eeded by the eai Iv lac e to whu h belong 
the Caiimsiadt craiinini loiiml in lyt^o, the Neaiuicitlial ir.miiiui loiind in 
1856, the Spy I raniimi lonnd in i.'tS(i, the skeleton of ihmw pnwif’iwius lound 
in 1908 gn the Valley ol V6/diV, ami the various skeleton.^ and skulls found 
in 1909. All Uiose .skulls bt'long to the type callul ^Neniulerthaloui.' «iltei 
their be.st-knov 9 ii ineniber, and are loiusuieied by some authoiitii's a.s not 
belonging to Uunw '>apicits, Imt to a sejiatale sju'cn s- II. pumiptuiui^ [H. 
neaUdcrthalcnsis) - whu li is appui.u bed to-day itiosl elosely bv the Australian 
type. This cailiei ivpe w.is lollowinl bv nune highly evolved C'am.'isic types, 
ii.s, for e.\ample, tlie ( lo-Magnoii laieol the French anthiopologists touiid at 
Les Kyzies'in I'eiigoid. It is almost lutaiii that tliesi i ally }KO]iUsdid not 
speak an Aryan language, biii more probably a l.ingiiagr allud to tlial of tiu 
Uerbeis, diul theielore In the prismt r>asi|ui language. In Asia a lusion 
took place of corl.iin Cauc.isu. raves with Mongols, loiining tlie Turkoman and 
9tany 'I'alar peoples, such as the I'zbeg 'J'alars. 

In lx)lhpiehistoiii ami histoiii limes there liavebecn imgrattonsof Semitic 
Caucasians from .Vsia into Alrii.i, of which the most important were the 
Arabic migration.s, which have produced a great impres.sion on tlu' peoples 
of Northern and Kastern Alrica. * 

In recent times migrations of the highly evolved types of Caucasians have 
taken jilac.e f^m Kuropc into .\meriia. dceania, A'^ia. and Africa, and to-day 
new races are arising Irom Ihe fusion native rates with Sjianiards and 
Porlugue.se in Ameiicn ith Dutch in South AI1 ica, and with locncli in Inrlo- 
China. It is, however, a eurious soc.iologiial liad of the Anglo-Saxon not to 
amalgamate with the alxirigiiies o( the land into which he has migrated. 

Population. - At the present lime tlu: ('aiuasic division is estimated to 
number 770,000.000 of the 1,5 70 ,000/. 00 of peo])Ies winch are supposed lo 
inha^t the world, but there can Ik* no lioiibl that this division is rajndly 
increasiifg in numbers. I'hese 77 o,o(k»,i.«k> ai c distributed as follow*? 

Europe, 355,000, (X)o; Asia, 28o,oix),ooo; America, 115,000,101*: Africa, 

I SiOOCTjooo; Oceania, 5, 000, twin. 

Classlfloation. — Etlm()logicall3^ Caueasie man may be classified 
into the Xanthochroi and the Melanochroi, wbdo an early wave 
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passing across '.Win ga\'i* rise to the ImLonesiansi whicli type is 
diOicuU to (Inline, tiiougli Iluddon ounsiders that its least mwified 
n-prcsent.ilivi-^ an- to br fouml among tlic dcilicluK'cplialids of tho 
foi'rstsol K(inii‘o. 

'riii Xa.n ijok Kill, iir f.iir Milidivision, is chtir!irtm/i*d b}' posscss- 
iiig light hair «iiiiL light-rolouml vyvs. It rontains the- mcKlor|j 
iMirojican'^. wliu (:.in bi* hubdivided into tin* leiitonic branch, 
I'onsNting Ilf (ii-rmaiis. Dntrli, Anglo- Saxons, and Xorsr racrs, and 
the sla\ir lir.iiirh. i-iniMsting of KiisM.nTs. Pules. Serbs, Jhilgai's (in 
liiri), .mil Croats, It is the* 'lenltniir braiieh which has supplied 
inanv of tin* ]ieo]ili>s of tin- recent (\ini:.isic invasion of the trii]ncs- 

'nil' Ml L VNdCiLKdT, or dark subdivision, has hmg. straight, wiry 
bl.iek hair, black eves, .iiid onl\ axeragi he.iglit. while their char- 
acti'is are lier\ , iiii|iii1si\( , ami Inkle For the ])iesi*nt ])nr]iosi*s 
the Me1aiio( hi'oi ni.iv be subiliv hied into IJa.mites, Si-iiiites. llindiis, 
anil nra\idians. 

yV/i' //lO/z/Zes niav lie tnitli>-i di\itleil into a \\. 'stern dhisioii and 
an imMitii iLixi.sion I lu Wesii-ni llamites are the Pu rbei's, some- 
liiiK'S p'feri'ed to .Is Libxaiis. who an* sjiiead from the ('anar\ Isles 
in the Wist to tin- o.isis oj sixa in the e.isi, .‘iiiii ironwlhe Mediter- 
mne.in in the iioith to the heiieg.il Koer and southern boiindaries 
til the Nihara ill tlie 

The original strain of the lierbeiN has become altered by a»hni\- 
tiire with Ai.ib blood in the north .mkI negro blood in the south. 
Ill the north thev ha\e sntfi'reii inm h fioni the irruptions of Plneiii 
eiaiis, Komaiis, (iri'eks, \ aiidals, .\i.dis, .uid the Kiiroiieaii lurtionsof 
to-day. • 

Two iiu|Yort.int sections ot Ihi Punbers nnisl bi* lei ogni/ed- .the 
Agrieiilliirists. as, lor e\am]ile. tin K.ibyli'sol Mauretania, wlioliye 
settled lices, and tlie .\oniiids. i epic -si n ted by the Tuaregs of the 
.Sdicira 'rnicing the xaiimi-i groups of true and iniM-d J-ierbeis 
from west to east, ile-ie are iiist of all the (iiianehes, or oiigiiial 
mhabitaiits of the i'an.iry lsli*>, who -.how an altinity to thesi* 
|)eoples; then the Trar/.i and Rr.ikiia of tin* Coast Sahara jiistf 
north of the >uii*gal Ki\er. who haxea negro strain. 'I he Moors of 
Morocco must he considered to be |terlM*r.s with a strong Anibic 
strain. Tho princi|ial groups of those an* the Kiflians of the north 
of Morocco, the Pirabeis of the Atlas, tin* Sldnb of Western Slorocco, 
tin* Sus bet Wf 'll the great and small Atlas and the Tiffilat to the 
south of till* \tl.is; blit tin* lasPtwo have .1 mgroiil strain, .'is liaM* 
the Warghi. liast cif these c'ojni* the Kabxlcs of Jurjuni and the 
Shania ot Aiirc s. who .ire mten^tiiig bei'.iiisc-. accoiding to authors, 
sonic of thi*in luive chestnul hair and gny eyes. 'I'he I'led-Nails 
of the Uiskra dislric.t an* ini\ed \4i-rlHTs and S« mites 

South of the lert;itciries of these jieojdes an* llu: iiiter(*sting veiled 
Tuafi^, with llieir c-cntie in the Ifaggar Mountains, and their 
division into Asgers (.\sjais) in the east, (laggars (Ahaggars) in tin* 
west, and Kclowis in the south: and Aweliiuiniden oij the Central 
Niger The veil, or iifham, is ii^sl to protect th(*in from the wind- 
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blown sand of ihc desert. In the south of Alfforia there' are mixed 
Ber1)ers, Arabs, and negroes, sncli as thi* Beni-MKsib. the Wiirghi, 
and other inliabitants <if the' ostse's. The Sliaamba are Ke^'rln'rs 
Ix'lweien the bouth of Tunis and the* we-st e)f Tripeili. in Tripoli 
itsi'lf there arc Berbers inixeKl with Si'iniies. South of these* and 

*east of the Tiuiivgs lies Tilx'sti. tiles he*ad(juarte*rs eif the* Tibus, wlio 
are now Molininmi'dtins with a slight inixtun* eif Tagaiiism. Isnr 
srnith there* .'ire tlie I'ulahs. whei an* Be*rbers with a gn-.it .lehiiixtim* 
of negro bloiKl, who .are disjicrse'd among tin- Siid.'ine*se negr(K*s. 
They teiok their origin on tlie S(*ne'g.il. but l.ile*i iuvadc'd the*. Haiisa 
Stsitcs and Foriiie*d the li)inpire of S^koto. 

The e-astern di\i'«ion eif the llaniites inehifle*s the* Kgyjitians, tlie* 
.Vbvssiiiinns, and tin* se)-c.dled Kthiopiaiis eir Nubians. 'Ihe 
l^gyptiaiLs eif to-dav exi^t as the t'hristiaii lvi)])ts .iiid the Mohain- 
med'iii lM*11ahin. Tlie* ICthiopian^ iui'liuli* (he- Be-jas eu Itisharii. of 
the* laud b(*lwi*c-ii thi* Ke*el S*a and the* Nile; the .\far nr l)an.eki]. 
be*twei*u Abv-»-^ini.i .mil the (liilf of Aden; the Si>ni.ils of Sninalihind. 
whei are* iiiiii'h interniingli*il with m-groc'S. Ar.ibs, Afars. ami Aby.s- 
siiiiaiis; tlf (i.illas nr llru'Orm.i, in Soiitliern Kthiopia nr (hda- 
laiid prope*ic and the* Ma-^ai eif Ma*«iiland intenm*di.ile* betwTin the 
(iall .1 and the Wahiinr.i eir Waliinva. wjio an* elispi-rse'el amemg the: 
Kaiitu peo[ile-s eif the- greal laki--^. and an* lH‘lu*M-d by bemu* to be the 
originators of the Bantu diakn ts 

77/f' ScNiifvs have their priine*v.il home* in Ar.ibku from whieh 
thi'v ;^vanele*red in x.inenis dire*e'tions vg., the 1Iinivarite*s eir 
Snithern Ajalis In Ab\^sim.i, tin* Aralij> iimpi*? to Nortli Africa 
and to the east eoist eif Afrie*a, pnieluHiig iirofoiind e-lfeei-^ They 
11KIV be liasMlii-d into Ninth ArabiaiN, iiii hiiiiiig lliin\aiite*s and 
the'ireli nvati\i*s. e'i*rt.iin triln-^of tin* Alnssiniaiis .iiid tin- Northeni 
or true AnJis. tin* As^xriaiN. Aineiriti-.s. and ( ami.niites, whieh 
includeel the* Ih-breW'^ ami Bheenii'ianb. buth of whieh have ]iro- 
eliu'.eel e*ire'cis iitioii iii.iit ill Africa, wlu-i'i- to tlay tin* Je-w is fiiuml in 
nuniberb in Tri]ioii ami Alge-ria. 

» YVia 'I In* Aiyans are thenight bv Ke-ane to have* arisen 

as a fiibion ol nianv ('aiie:asie' ami bemie Mongolic e*]e*ine*iits with an 
eiriginal xaiithex'hroid basis, aiiel to have live*el in n ICurasian home', 
ppibabU in the* steppe's be't\ve*en the* I'nil ami t'uue'.asi 2 in Moiiutains 
and in the Aral-t'aspiaii eUpre*ssion ami the re-gions eif Tnrkt*stan; 
for, as he points out. in Ne-olitliic time's this re'giein was very suitable' 
feir Jiiimaii life, Iviiig tlu'ii wvll w?ite'ri*cl. but the gradual drying eif 
Asia would cennpe-l these* primitive Aryans tn w.iiide*r westwards 
iiitei 1«)iirope*, ami senith-i'a^twanU into tin* Iranian plale*au ami 
Inelia, ami it is with this last migration that we* aie at pivse'Ut e-on- 
cc'riieil. In this extent there* is onlj' one* nein-Ar\'aii survival- viz., 
the Brahiii of Eastern Baluchistan. The inijn^rtant groii]i.s :ire the 
Hindus, Bci^alis, Punj.’ibi.s, Kashmiris, (lujaratis, and .Sinhalese. 

The Ihavidia^ iiichide* a vast cungcric'S of trilx^s, wlnVli, if tlie 
so-oallod Vre-Dravidian jungle peoples bi' excepte'd. form eyeiy- 
wlicre in liidisi the* Ixisis of the population. 'Fhe' pure Dravidian 




Fig. 2«* — The Races of Asia. 

\ From 1-luic hin<on*s ‘ Living Races of Man.'; 
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stock is represented by the short, dark, broad-nosed, dolichocephalic 
peoples (recalling the noseless Daczu of the invading Aryans), but 
they have everywhere been modified by fusion with immigrant 
peoples, giving rise to the Ar5'o-Draviclian, Scylho-Dravidian. and 
the Moiigolo-Dravidkin types. Tlie Aryo-Draviclian type is princi- 
4)ally found in Northern India and Ceylon, its upper strata being 
exemplified by the Hindustani-speaking Brahman of Northern 
India and tlu' Tamil-spealyng gentleman of Northern Ceylon, while 
its lower strata an* exeiniililied by the ('hainar. The complexion 
of these people varies from. medium brown to very dark, and their 
noses from ineclium to broad. The Sevlho-Dravidian tyjx* of 
Western India is eharacteri/ed by a fair coinidexion. with little or 
no liair on tlu* fact*, with l>road iii‘ads and moderately line noses. 
Kiselev consiilers that tiiis type is a fusion between Drayidians and 
immigrant S(‘vthi.ins. and Haddoii suggi*sts that it ih a fusion with 
tlu; Alpine ra(*e from the liills of S)iitli-\Vi;,st Asia in invliistoric 
limes. The Mong(»lo -1 )ra vidians are best repres(*ntt'd by tin* inliabi- 
tanls of l.ower Bengal and Drissa. Thi*y are of medium stature, 
and usually of dark e(unple\i<»n with abundant hair on the fare, 
with broad brads and broatl or medium nosc'^. 

Indon'ESI.ws.- The greatest divergence of opinion is found with 
regard to the inhabitants of Malaysia ancf Oceania. It would appear 
probabh* that the earliest inhabitants belonged to tlie uudiffer- 
enlicited negroifl l\'pe, of whieh the negriloes gave rise to the 
Afulaniiiiiese, tlu* Seinaiigs !»f Malavsia, the Aeta of tin* Bliilippiiies, 
and the pyginies of New (luinea, while tlu- negrois formed the 
Tasmanians, the Papuans, and the majorilx of tlu* ^felaiu'sians. 
IiifniKHig these peoples eaine the brm hyeejdi.die Mcuigols, called by 
lladdon the Proto-Malays, who \\<re to be huind lir^t in t le Penin- 
sula. an^i later, drbeii aith by the CiUumsu: inigralitns to he 
presently described, in the islands. 

h-ailier migrations still, jierliap of lowly devi-loj)ed ('.tucaMan 
stocks, may li: m rise to tli Pre-Dia vidian luiigle liibes of 

tndia and Ceylon, and ])eiiiai»sto the Kakhxeisol Ni>rlhern Jh)nu‘c» 
and the Sakai of Malaysia, and to one element in the .Australian 
race. 

An e^irly migration fused with the Pn>to-Malays^ forming the 
Proto-Pol^n(*siaiis lljuldon, who migiated into the Western 
I^icitie, and, fusing with tlu* (‘arlj^ black pc'oplcs, gave rise to the 
Melanesians; wliile otliers, passing through or round Melanesia, 
w'enl on to Tonga and Samoa, an^l later to Tahiti and Raralong.i 
of the (‘ook Islands, spr<*ading later to Hawaii and the Maic|ues.is. 
and still later to Ni-w Zealand. These migratit»ns or vovages are 
supposed to have b(*gim by a migration to Java as late as «)5 nr., 
and did not cease till .\.d. f J50. In this w-ay tin* mixed populations 
of many of the islands (jf the I’acilic arose. 



TROPICAL RACES 


Fni. ; — Ths- W \cks or Mai\ysi\ and Ocitania 
(F;c*iii llulchin-^on's * Living Kaic«5 of Majj.*) 


ETHIOPIC Di yiSiON 


51 


Bthloplc Divisdon. 

It is possible that this division took its origin in tlie Indo-African 
continent. 

Oharaeters." -The chaiactcib ul hlhioim* man aic.- Height, either above the 
average (negro) or dwarfish (negrito) ; colour, blackish ui yellowish brown ; 
iAiort, frizzy, hat 111 seetioii, or 1 eddish -brown and woolly; skulls dolicho- 
rcphalic (negro) or brachyc ephulu (negiito); eye», large', KiUiid. prominent, 
black, with yellowish cornea; mii.0, llal and bioad. plaLyirhine, ihcck-bonts, 
small; jaw&, prognatlious; uAh, huge, h'lnth, absent or small; sfu'uh, 
agglutinating, wilii prelix and posttix lyjtes, or inilectioiial. Jii negioid 
Atnca there arc nuiiieioiis language's in the Sudaji and West Atiic.a, but in 
the cast, c<Mitic, aiul south there ate only \ ari«intsof the JSaiitu sbu k language; 
ill the Car south there are the llottentrit and ihisliiuen languages. In Mada- 
gascar and Oceanui the Mala^o-Polyiu-sian sto« k language is jn evident. In 
Aincrka the npeei li oi the rn gtoLs has approai heil that ol Llie huivipean 
Ungnages. I'lMpt lament, iiidolciU. .sensuous, jMssionate, and 1 niel In 
Airiea theic i.s ;i hick ol seli-respe( l. thus leadily pernuUing slaveiv I lie 
tlcvcloprnent ol the min<l i.s believnl to be arrested a 1 pubeiiy b> the i losine 
of tlic craniid .sutures, and then- is al.so a beliel that tlie negro^lelt to him.self, 
without Caiicasic migrations, would Juive n trograded enormously, some 
stating that he would have 1 etiogr.idisl to the (.ondilirtn ot an annual (the.si' 
Statements 111:1 v he reeeivi'd with eaiitionl. JitliHLon, XelJshL.-in, nature :iiid 
ancestral worshifj, muimiiv, prixuitivt', being closely associated with religion, 
and thereCoie w'lth the ielLsli [jiicst, and tliereUiie with magic, chainis, in\uca' 
tioius, and sacritues; but there i.s a knowdeilge t>oisonou.s plants, winch aie 
used in Inals by otdeal, in hunting, fisliing, and war. 

PopulatioD.-— li^thiopic man is guessed to iiiimbf'T some 1 7.-),oo(i.fi(io ot 
persons, ot whom perliaps i5^,<<on,oou are in Airiia, ^ofio.cHic in Madagascar, 
20,ooi»,<)(ii> 111 America, and in Oceania. 

MIgratfons.-— Vroin lus Liuio-ACrii an home F.thiopic man wandeied west- 
wards into Atriifti mid eastw'ard.s into Oct'ania. 

Afncii. ---One of the tir.sl of the* westward wavi s must liavt been tluil cau.sed 
by L^la'ohtluc man migrating into Atrua, wliert in he -piead north and south. 
Anotliei veiy eaily wave was that ol the pygmies, wlio ga\e ri.se to tJie 
Bushmen and negritoes or iU'grillo>i. and sjiread :doiig tlu' whole east side ot 
Afriea iroiia the Medilerianean to the extreme south. With, or jierl,aii.'% not 
long alter, the pygmy niigiatiun rame the IfilUi lagio, w'ho pos.sibly w.Liideied 
into Ka.sL Afiica and through the toiests. togetliei with tin' jiyginn to the 
west coa.st, and pu.ssiblv northWfirds as l.'u as tin* 1101 them .chores ot the 
AifSclitcTranean ; but tlie.se migrations ot Kthio{)i( nuiii 111 Noi them Aliica were 
stopped by the evolution ol Caucasic man, who not merely drove the iiegio 
southwards, but ma<lo some remarkable race iusioiis with liim. 'fhiis, for 
example, the Hottentots are believed by some to be of Hciniitic- Bushmen 
origin, alt];iough others i onsider it safer to place lliem as intermediates bctwi'cii 
the Bantu peoples and the Jhishinen. i'liese Hottentots weie stioiiger than 
the Bushmenspeoplcs, but not so strong as the Bantu peo})les, by whom they 
were eventually driven into Southern Africa. 

Another remarkable race fusion is that which produced the Fulani, who 
are believed to have been oiiginally Berbers (Caucasus), but who have intci- 
mingled with the negro races among wheftn they have migiat('d. Thus their 
residence on the Senegal Biver is trai’ccl by the Wolofs of the Sonegambia, 
who arc a negroid Fulaiii race; and along the Niger by the Maiidingoes. who 
possibly have also Tuareg and Arab infu.sions. Thesc'Mandingoes, il riven by 
Fulani irdgrations, have to-day approached the coast ^uth of the Senegal 
Hiver, disp^cing the Krus ami Kpwesi. who now live in Lihciia. Migrat- 
ing fartiier inland, these Fulanis compelled the As]ianti.s and Fantis to travel 
coas^ards, and ^en settling in the Hausa States, and forming the Sokoto 
Empire, they eompelled the Hausas to move southwards and to force the 
Vorubas to approach the coast, who in their turn drove the weaker indigenous 
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tnbrs into tlir iiiilu'nitliy ilflta of llio I In* J''iilani •an also hv liaci'il 

liy tlifii IsuiL'ii.iKi* riKlit Alma to J^ar-l'fir. 

All tlirhi* nff>iiK*s, ]iint* aiiil ini\i*tl, liviiif; ]ii thal ii'f>ion ol Africa whicii is 
isillvil 111!' Siiclaii, ticjiii till AialiK lithil-ts-^mtfiin (l^aiiil of *tlu‘ Mlarks), 
rtprak laiif^iiaKfS i>i v.iiioIin Him 1>iil very clilCiiciii is tin laiiKiiafif ol the 
llaiiLii speakiiiK piiiplt s ot 1I1C* |Mii ficiii ol Alric a .soiitli ol a liiu upnroxiiiiatrly 
clflrawn tMRtuMiils fifiin the Kio ili 1 Kt y neai tin- northein iNimuKiiy oL 

the Kfiiiieriiii, wliii li sepai.iiis the Ikiiitii p(ii]ili‘s fioiii ilu Siiilan ]iC'opk'S. 

Jt is ipiite iiiipfissilile hen- lo llll■nt^oll the iiianv iliaii|'CH wliii ]i have been 
hroii»lil iiIniiii 111 the |misiIiiiii o# lhe\nriiitis liaiifii Iribis bv the >lavi- trade, 
1111171 at lolls III Ifiial tiilif"<, .i.s will .i.s thoM' ol ( iim asian^ ; but these iiifliiemcs 
have p'lfliiiid luaii’i i-luin'^i-s i\eii iliiinu tlie iiiiii ti 1 11II1 leiitiiM, ol wlihh 
.01111 .III kii.o\ 11, ]i.ii ill iil.ii l\ 111 Siiiiih Min.i. 

1 hi l.iM i.ii.ls lifL'.iii wiili till * Npisliiiiiii . Ill the .1111 ii lit l‘.2>,\pticiiib, and 
ciiiiliiiin il I mil i|:iiti in 1 nib , w In 11 ihi l.i *1 Xi.ibu i.iuleis \m-ii> ( hee. Jerri by 
lie' i am ;nii iiii,',i.iliiiii. 

L'l. till\. iiiii\ eiiii 111 •«! ( iiii-jii ti ibi .s siiiiiliw.iiils, tMiil '.oiillii'i II tubes north 
* ii.inli .Hill iiiliiinr Mill s I ti.isi\\.ii.|s, h«i\e • .iiised miii h 1 ii*nii.'^iiiii bill 
|>•illllj• III .ill llie lii.ixenii'iil tliii*i iil tlh* \lil 1 Zulu .iii»l tin 11 desi 1 u•ltllll^, 
Ih*' /iilii f-.|iei i.ill . iiiiil'i 1 I1.1I..1. loL'i 1 her Will. thiis» ni llu lijiot -.f .inil the 
M.iii. Ill, .iml lie 1 n fi ll«i«*o, .ii- the nui.l h iii.'i L.ilil* or brsi kiuiwn 

( iiMiiii i .Ills' s il |t f I ,|]|i 1! fill ih llu -.e i.iie.i.iiiiiie . 111.1111.111.1111 fih\*«iici 1 

l•.llllil' III \lie:i li.iXi li.el .1 ':ie,>l ellei I i>pi>ii 1 h*' ot 1 ii|i.i linii «. .Hid lieiii e 
lil'iiii ihe iiie^i.JMiiii . til ils pniplf .eioiiilb, llu iiiuent peifl ini '.jJl in 
«!•••. u.i| In iiiu* |i> ifilf <. •.'nxiiii; ill* 111 I nasixx.iiils, and, laMix. llu eiideinii 
•Hill I pnh mil flisia ^ l.utui, whii li is diiiiiiie^i.it' d b\ the wakei liibeH 
belie* lirivfM min lie* iiin l iiiilietilthx l.••lom I he (\iii( .isu niiui.itinns ol 
lilt I Mill h iiii'l l.iit'leli III Nuilh .\lii«f> IhIm .ibrfi had i;ietit •‘ih x t in diiviiiK 
Ihe ii.ilixe Ill'll « mil Ihxx.iiil- .iiul iii ext iiiiiii.il me llu in. 

Oii>nf/a 'I le* • fisiw.tid 01 Oil anil iiie^i.iiiuii ol I'tliinpii ni.in is 1 Klieiiielv 
ililfiiiili in Inllnxt’, ,1111] in.ix li.ivi* i.ikiMpl.'ii 1 . 111 ** Iv on lot ii ii\« r Kind bijil;*is, 

XX'lllfll.ll th.lf tlilli' I ^1 ill •!. .Illil l.llel III . .mm . b\ XX.llil 

I he Iii‘.‘ii 1 iii Ill iixMiiiii • . .Ill II pii seiiii d III .l,iv bx tin Aml.iniiiiiese. the 
rseiii.kiii;! Ill Md.iX'ia, Ihe \i t.i nl the 1 'hilippim .iiid llu pxmniesid Nixx 
iiiiiiiiii \x liile the ( !• ••aini iu!;iiii*- •.•.ix> ii'-t In ll'i 1 stim t I .isniaiii.iii'* .iiid 
llu I'lipii.iii • piii]i 1 . ilie 1 . 1 1 li I III] iiiine till i*,iiiiinil sini K 111 MiKiiim.i. 

ClassiOiRlUon. l''tliiiiilfe;iiMll\ . tin* Kthinpii iiiilliitiis .ni- 1 Kissilu-rl 
inlo two prim i|i.il sfidiniis tin* ^^lstl•ln m \fni;in. .iiul tlir 
Kastc III nr 1 h'lMiiK , se( tinn 

•Tlu* si.itiiii- Ilf llie l•ItllI«l]lif's Ilf till- 1 h'l'.'iiiic sirtimi is less than 
that ol the Afin-niis, the h.'iir is mure \vir\. tin- nose is l.irj^e .iiid 
straight, the li;i«> .ire imi sn thiek. ami aie md ixeited as tliev are 
in tin- .\frie.iiis Tin* (hi.iiiici are more s,i\a.ne. h\\\ they show 
.irtistie. taste .iml execute wuoil larxiilji'. 

The or A Incan Scilioit tmitaius iiefTritiH-s ami ne^^oe^. 

The iie^rito isilwMrIisli. with \ello\\i!ii-l Mown coliuir, letUlisli-bruwii 
wofilU hair, ami l)raehvi'.e]ihtilii' skull; while tiu* ne^ro is tall. <if 
hlaekish < oloiir. w ilh ]et -hlaek fri/./A*h.iir ami ilolii hiK'e]ihalii skull. 

Tlu* Arri(::iii iiej^ro iihiv he sululiviileil into ui'j^roi-s Ining mutli 
of the lupiatnr .lud not speaking the Ikiiitu dialeets, whuli iiielude 
the West and Central SiuLiiiese, the Welle Kivi‘r 3 *iiMi]>s. the Nili»lk' 
groups, and the* Niihns of Kordniaii. ami into gron])s living smith of 
the ICihiator ami speaking the Ikintn lUaleets; wliih in the 1 \iieine 
south aru foiyKl the llotteiitois and Buslmieii. 

The liaslern or 0i eanic Section contain^ also iiegritoi s and negroes, 
distinguished as .ihovc mentioned. 
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Hongolle Division. 

Mongolic^man probably evolved in the Tibetan Plateau' of long 
ago. 

Cliaraeters. — Tlic ( haraclcrs of Mongolic^nan are: Jleighl, rather under the 
average; hair, black, lank, coarse, round on transverse sectwn; skull, brachj^ 
cephalic; eyes, small, black, (>bli(]uc, with outer caiithus slightly liiglier thiui 
the inner, and witli a vortical fold of skin over the inner can thus; nose, very 
small, mesorrhine; rherk-hotu'^, jiromineiit l:iletally:ytfa' 5 , mesognalhous; teeth, 
medium; beard, sliglit or absent, but inoiisiaehe present; speech, agglutinating, 
with postfixes, the families being IVdl-Altaie, 'fibeto- Indo-Chinese, and 
Malayo-Polvnesian ; tempcrnmcKt, reserved, sullen, and apathetic in the 
Mongols, industrious in the Chinese, and inilolent in the Malays; they are all 
gamblers; religion, nnimism. Shamanism, Lumaism, Iluddhism, Moham- 
medanism, Confucianism. 'Inoisin. e(f wcdicmc, mostly theurgic. associated 
with invocations, but in ('lima tlieie has been an attempt to evolve a highei' 
slate of oflieiency. 'I'he Hungarians h.'ive the usual higlily evolved modern 
medicine. 

Population. — ^The tolrfl luiinber of Mongols is cslimaicil to be 54(1,000,000 
persons, of whom 380,000,000 are beliewd to reside in China, 55,^.00,000 in 
Japan and Korea, 35.01 lo/inti in 1 ndo-Cliin:i, 3o,()oi>,( 00 in Malaysia, 

• in,(XK>.ooo in Mongolia and MdiKhuria. O.ooo.ooo in Tibet, 7 ,(H>o,(XK) in 
Turkestan and Siberia. 13.00* in \V(‘sl Asia, and 4, elsewhert', 

but estimates vary very miuli. 

Migrations. — 'llic^ common clock of Mongol- Amerind man, migrating from 
the primeval home in the Indo-Atrican eonlinent, passed into Asia, and while 
the Amerind division travelled through that ('ontinent into America, it is 
probable that the Mongolic division made its home in Tibet. 'I* his would be 
in later Pliocene limes, when the Tibetan Plateau would not be the elevated 
region whii h it is to-day. ‘ • 

In Tibet to-day the original tv'pc is best piescr\ed among ihe Drupa, who 
are about 5 feet 4 im hes iu height, with light brown skin, somewhat resembling 
that ol the Atmerindians, with lirachyr rphalic skulls, long black hair, blown 
eyes, slightly prominent clieek-liones,\lepre.ssed nose, wide nostiihs, and large 
ears. They are semi -nomadic jiastoral peoj)l(*s, living at a height of about 
i4,()(>o feet alxive the sea- level. 'J'he other groiijis in 'I'ibet are 4 hn Hodpa, 
the dominant peo])les, who are of mixed descent, and the Tanguls, predator^' 
peoples along the north-cast Ixnindary. 

From this Tibetan home ^longolie man w.iiidered westwards, giving rise to 
the ('clebrated Akkads and Sumerians ol liabylonia, and much earlier enter^ 
Europe, giving rise to the man^ Asiatic invasions of that continent. Witt 
regam to the Akkads and Sumerians, it may be stated that they early evolved 
a torm of culture which grew and nourished after their fusion with tneir early 
Semitic conquerors, tlius laying the Joiindations of one ol the most ancient 
forms of human ravilizatioii. According to some authorities (thoiligh by no 
means proved), the Chinese took tlicir origin from early Akkadign emigrants. 

Another migration from Tibet was soutUvrards along the valleys of, the 
Irawadi, Salwin, and Mekhong Rivers into Jndo-China, giving rise to the 
Mishmi. the Abors (witli whom there has been trouble recently), the Kuki, 
the Luohai, the Chins, the Nagas, the Karens, the Khas, and the Moi, who, 
though perhaps not the makers of the stone implements recently discovered 
in the Irawadi Basin, may be looked upon as the aborigines ol these regions, 
because there is at present no evidence as to who these earlier peoples were. 
The atxivc-mentioned tiibes have remained in a primitive condition, but 
others have developed, under Hindu influences, a high degree of civilization — 
as, for example, the Burmese. An immigration from the north brought the 
Malayans and thcTai race, which, coming from Central China about the 
Yang-tse-Kiang, gave rise to the Shans, the Laos, and the fiiaiaese; while 
yet another mi^(ration, this time from the valley of the Si-Kiang and South- 
Eastern China, gave rise to the Annamese. Tongkinese, and Cochin Chinese. 



MONGOUC DIVISION 


55 

In Oc^nia, taken in its widest sense to include all the islands of the Indian 
Ocean, as wdl as what is generally known as Oceania, the Mongol peoples 
are often known under the term * Malays,' which is, properly, only applied 
to the Mohammedan tribes of Malay Peninsula, wlio arc the Malays proper. 
These Malayans are found in Sumatra, Java, Borneo, Celebes, Bali, Lomlx>k, 
Billetbn, Bangka, the Spice Islands, and t^e Philippines, but arc much 
jiningled with other races— with the negroes of Bantu origin in Mada- 
gascar. and the Caucasic Indonesians in Malaysia generally. 

Keane says that the term ‘ Malay ' was originally applied to tlie Orang- 
Malk]^, a small tribe of the ^^nangkabau district of Sumatra, who rose into 
])rotninonce about a thoiisaiul years ago and spread over the archipelago, 
and wliosc language is the chief medium of intercourse throughout Malaysia. 

Reverting to tlio primeval home ot the Mongols, there are still further off- 
shoots to mention — viz., the llyperboic^ans oi Northern Siberia and the 
Mougol-Tdrki. These Latlei*. who arc oiteu calked Mongol-Tatars, from two 
Words — 'Mongol,' meaning 'brave,' and 'Tatar,' the plural of 'Tata/ 
'an archer* (wliilc 'Turk' is an Aryan word meaning 'swift'), wliich, 
agam, is often spelt 'Tartar' — spread in two directions — eastwards and 
westwiuxls. The eastward-migrating Mongol-Thrki gave rise to the Mongols 
proper, who include the Kalmuks. Sharras, Buryats^ Tunguses, and Manchus. 
and the Mongoloid Kot c^ns and Japanese. The Tunguses of the Amur Basin 
and East Siberia arc in t on^stiug because the great bulk of them are Shamanists. 
tlieir Shamans being nie<]u'iiie men, often calk'll ‘ priests,* who heal by ma^c, 
uttering onicl^ by which they establish commiiiin ation with the invisible 
world, and tliiis are able to coerce good spirits and evil spirits to work for the 
good ol the patient, aivl even to expel devils. The Manchus arc the cele- 
brated imperial caste of the Chinese Empire? The Koreans, so called after 
the powerful Koryo dynasty of a.d. 918-1302, are of mixed Caucasic and 
Mongolic origin, and arc the precursors oi the Japanese, who are of mixed 
Caucasic origin from the A'lnus, Mongolic origin from the Manchus and 
Koreans, and Malayan from the Malays coming througli the HiiUppiue Islands 
and Formosa. 

The westward-migrating Mongol-Turki neeil not detain us, except to state 
that they gave rise to the Turki proper, the Samoyedes, the Lapps, the 
Mst^yars and Finns, and the Bulgars, probably only in part. • 

Classifleation. — ^Thc Mongolic division (vide Figs. 2 .ind 3) may 
be cliissified into: — 

I. Mongols, who include the Mongols proper, the Tunguses, the 
Manciius, the Koreans, and Japanese. 

• 2. Tt/rki Peoples, who are the Yakuts. Kirghizes, Turkomans, 
Anatolian Turks, and Osmanli Turks. 

3. Ugro-Finns, comprising the Finns, Lapps. Samoyedes, Mord- 
vins, and Magyars. 

4. Pibelo-Chinese, with the Tibetans, Burmese, Nagas, Shans, 
Siamese, Annamese, and Chinese. 

5. Malayans, who are classed i#o the Malays proper, the Javan- 

ese, including the Sundanose, Madurese, and Javanese proper; 
the Achinese, Kejangs, and Passumahs of Sumatra; the Bugis, 
Mangkassaras, and Minaliasans of Celebes; the Ta galas, Bisayas, 
etc., of the Philippines, the Dyaks of Borneo, the Formosans, and 
the Hovas of Madagascar. ^ 

* Amerind Division. 

The Amerind or American-lndian division of mankind* has a 
twofold origin- —from Europe and from Asia. From Europe dolicho- 



56 


TROPICAL RACES 


cephalic Caucasic peoples made their way in Pleistocene times along 
land bridges connecting Britain with tlie Orkneys, the Shetlands, 
the Faroe Islands, Iceland, (Ireenland. and l-abrador. These 
peoples, inaknig tlieir way across the continent^ met with later and 
more numerous arrivals, the l)rachy«‘phalic peoples of Mongol- 
Amcrind stock, arriving from Asia by tlie land connections about* 
the Behring Straits and the Aleutian Islands. These two races 
fused and formed the Amerind division of man. Thf'se Polao- 
litliic races were apparently uninterrupted by any Caucasic, 
Mongolic, or Kthiopic migrations until the discovery (»f America by 
Columbus, after which all three divihions made ilieir migrations 
thereunto. Therefore all the culture of the Mayas, Aztecs, and 
Incas, etc., was an inbred cultun', not dependabh' for its origin on 
outside sources. Henci* the absence of tlie firdiiiary animals and 
plants of A^. Africa, and hlurope, and tiu* presence of peculiar 
animals and plants. Hence, al^o. tlu‘ prehenee of only stone and 
copper ages until the mtrotiuction of iron by the Caucasians, and 
i'llso the possible source of certain i)eciiliar diseases, such as yellow 
fever, and jierhaps I'ninibiesia tropica, and, according to some 
authors, syphilis, which, when introduced into Europf, Asia, and 
Africa, pn^duced such rax a^es. 

Characters. — The charaiUTs of Am(.iin<l mnh* arc - above the 
average; cohnit, a)]»i)ery or yellow i**!! , hair, long, loarhc, and black, on 
section round; skulls im'sdtK eplialu* ; / vo, small, round, black, sunken, and 
straight; nose, large, bridged, or aiiiiilint* nie.soijhine, cheek horns, inodciatoly 
prominoiil : javs, mesognal lions, tetih, niediiim, hean/, absent; speech, 
divided into a xery laige number ol lingiii.stie Jannli(.s, .said to«iunil>er more 
than those of the lesl ot the world, hut ])ecuhai to America by being poly- 
syiilhelic or holojdirastu i.v., seiiteiu ts made from single long’xvords. Tlie 
mo^l important of these linguistic ftinuliis troin a tro])iral point of view are 
the rt-Azlecan, the Muxan, ('aiib, Arawak, Qukhuan, and (luaranian. The 
rt-Azlecaii speeih is used l»v the Shoshoniaiis, or Snakis, xvlio iiioiude the 
I'tcilisand the A'aliuas, xvlio also indude* tin* Aztecs, xvhile the Qiiichuan cum- 
])iises the Inca.s. Religion, Shainanisni jn the nuith, Natuie-xi*oi.ship, and 
polytheism; nudunu, xery ]iniuili\e, e-s-peciallv xxheii assoc idtecl with 
Shamanism, but xvas somewhat more adviuii ed among the Aztecs and Incas. ^ 
C'iiu hona bark xvas a natixe Mi uadcjr renuxlx . 

Population.— Tliere are beliex-ed to be some 10,000,000 Ainerind.s and 
] 3,000,000 to 40,('Oo,oiio half-bieeds, but the numbers aic bx* no means easy 
to estimate even approximate! \ . It is t leiir, lioxvevei, that the Amerind.s are 
ramdly dxmgoiit in Canada aiid the liiitc*d States. 

Migrations. — 'I'lie biachwephalic peoples xvhom xve have already noticed 
proved superior to the dolichocephalic pc o]>le Irom Miirope.and drove them 
northwards, wliei e they became h.skimo.and .<iouthx\’ards. wlicTe they became 
the 'rehuelche or T'ataguniaiis and the I’Tic*gi.iiis. 'I'he bi arliyccplialic peoples 
then evolved the North Ainencan inckaiis. oi whom xve aie onlv concerned 
with the members of the IT-Aztecaii linguistic family, because tlie Aztecs 
arc members ol tins family in c'ominoii with the Shoshoiieans, and it is prc)l)< 
able that the N'ahuan family to which the Aztecs belong migrated south- 
wards from the district Qf Hntish Columbia. 

Coming to Mexico proper, it is found that the archaic ]>eo])ies — the Pdpol- 
c'ans, Mixo, Chinantccs, Zocjiie, Mazatec, Cuicatccs, Choc ho. and Magahita— 
have all been pressed by the migrations presently to be mentioned into 
secluded x'alleys. whore alone traces of them can be found at the present time. 
The Mexicans proper are the Olomi, who are related to the Magahua, and aie 
still to bo found in the x'alley of the Upper Muctezuma and in Guanjuato. 
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A northern immigration may have brought the Tarabcos of Michoacan into 
Mexico, or they may belong to the primitive Mexicans. In cither case, they 
are to be found to-day in Guanjuato; with these may be joine<l the lUmecs, 
Xicalaiicas, Mcstecs, and Zapotccs among the early tribes ot Mexico. Of all 
these, the most important would appear to be the Mi.steelL-Zapotec& family, 
because they arc known to ha\x evolved a degree of c ivilization V>cfore the 
^days of the Mayas. This culture is exemplified by the monuments of Mitla 
"and of Monte Alban in Oajaca. 

' The Maya people aie variously believccl to liavc been immigrants into 
Yucatan, trom which they spread into Guatemala, Salvador, and Honduras, 
or to have been original seltlcru tlieiein. He that as it may, there is no doubt 
tlial they exleiulcd into Mexico, Initli along the coast, where one of their 
tribes, the lliianteis, were found aliout rampico, and into the plalean. They 
very earl\ produced some degree of iivilizntion, and constructed the cele- 
brated monuments ol (hiatimala and the jiyramirl of Cholula in Mexico, on 
the top of which was the tciiijilc of Qiietzatcoall 'J'licy invented pictiire- 
wnting and an almanac. 'Ihey were diMiled into the Mayas xiroper of 
Yucatan, the Clionlals of Mexno. the Qiiu lies, the l*o(oniansof Guatemala, 
theChortes. aii<l the lluniitecsot Tam]ii<o. 

Such musl liave been the constitution of the tribes of Mexico when the 
Nahuans broke their w'ay in. 'fins liibe is alliul to the Shoshonies, who 
occupy the wide tiai t from Oregon to California and New' Mexico, and are 
believed to have come liom the region ol Hiitish Columbia. They moved 
down to the wyst of the Kockv Mouiilaiiis. and sjiread as far south as Oajaca 
and eastw'ards to llie Atlantic beiwcen \ era C riiz and Coatzacoalcos. The 
first waves may have been the Toltecs, but tlieie is great doubt as to who 
these people weie. The ^Vlculhiiaqucs and tlft‘ Te*cpaneLs foUowred, while the 
last immigration w'as that of the puw'crful Aztecs, w'ho. though probably but 
little civilized ivheii they enteied Mexico, soon became so, and remained the 
musters of that ]»art of Ameriia until sulxUied by the' t'aucabic migration. 

Enu^ieiatiiig, therefore, the tribes Iroiu the noith to the south, there would 
be first the Shoshcjnies in the west and south-west of the Tnitc'd States, 
extending inti Mexico; the Vumas of Arizona and the Pueblo- Indians, c har- 
acterizccl by their curious rock structuies; then would lome the Otoini, 
'I'o^oiiacs, and Za])otecu, with their Xaliuan coiuiucrors, especially the Aztec d, 
all in Mcxic:o. In Central America the Maya people would bo lound in 
Yiic.ataii. (luateinala. and Mniicluras, along With the Xicaks of Northern 
lIoiiclur«l^, the Leukas and Guatusos of Central llc)n(hira.s. I'arlhcr south 
would be the ('hoiilats ol Nicaragua, the Soiimoo, the Micos ol the Mosc.|iiito 
Koscrvation, the Mo.scos of the Hlew'lields Lagoon, and the Kino.s oi an island 
therein. 

• Pa.s.sing into South America, th(*re is the great linguistic iamily of the 
Chibcha of Colombia, whose empire exti'iided soiithwaids until it ijiel that 
of the Incas. These peoples, as well as the Incas, are Andeaiis — that is to 
say, aie pc*ople.s belonging to the highlands ot the Andes. It is curious that 
all the ^uth Amerind civilizations should have devoloiu'd in these highlands, 
but it is probable that the lakes and ra])id streams were*siiital)lc lor the 
extension eff agriculture, and thus led to the. sett lenient of }H‘oples. for with- 
out a permanent abode any great degree of civilization is impossible. The 
Chibchas, also called • Mnyscaiis,' intluenced the whole i'anania region as 
far north as the northern lioundarv of ('osta Kica. 

South of the Chibclias conies the ancient eiinnre of the Incas, exlending 
from Quito as far .south as the Kio Manic in Chili. It would apjiear from the 
mcgalithic remains and the ruins of 'riahuanacn that there was an early 
civilization in this region, especially alioiit l.ake Titicaca. Who these pt'ople 
were we do not know*, but they must have been conquered by the Qiiichiias 
or Aymaras, who arc allied to them, a.«j Inith speak derivatives of Hie Qiiiclnian 
langnage. 

At the same time there existed near Truxillo tlic Chimu people, speaking.. 
Mochica, a tanguage quite different from Quichuan. They reach^ to a 
degree of civilization, but both they and the Quichuans were conquered by 
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Fig. 5. — The Kacks of Souih Amekica. 
(From Hutchiiisoirh * living Races oi Man.*) 
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the Incas. To-day tlie descendants of the Chimii arc called the * Vuncas/ 
and live aloiw the coast Ironi 5 degrees to 10 degrees south latitude. In the 
provinces of Catamarca, Tucuman, and Salta of the Argentine lived a civilized ^ 
race, now extinct, called the * Calchaqui,* who were also subdhed by the Incas., 

The Incas arc possibly the descendants of the unknown peoples of the early 
civilizations who, deCcated by *1116 Quichuan peoples, fled into the Apurimac 
region, whence they subsequently issued forth to subdue their ancient con- 
querors. Their rufe was very despotic, and their subject peoples were very 
carefully divided into lens, ’fifties, five hundreds, and ten thousands, the 
last being under a chief taking orders direct from the Inca. Their system 
was very artificial, and absolutely without niiy freedom for the indii^ual, 
and hence the easy Spanish conquest. They possessed no written language, 
everytliing being preserved l^y oral information handed do*wn from genera- 
tion to generation. 

Except in the Ande.s, there arc no tivilizatioiis in South America, an«l the 
peoples whom we now come to consider were all backward in their culture 
evolution a 1 the lime of the advent of the Spaniards. 'J'hey aic the members 
Of the linguistic families called ' Arawak,' *Tapuya.’ ■ 'rupl.' and ‘ Carib,' 
in the regions lying east of the CVinlillcras as lar south as f he Kio do la Plata, 
while farther sriutli Jived the Panipcans anti I'liegians, with whom ivc arc not 
concerned . 

The Arawak would appear to be the original inhabitants of the low-lying 
lands to lht‘ east of the Oirdillerds, and i1 is ])(>ssil>le that they originally 
sproatl lo ths north-east, the east, and the .south-east Irom a primeval homo 
on the eastern slopes of the llolivian Cordilleras; but their nvisl important 
migration appears to have been that to tlie^iiorth east, where they yiopulated 
the, until then, vacant valleys of tlic Orinoco aiul Amazon, especially along 
the north bank and up the'Xingii Kiver. In the east of Hrazil, from the 
Xingu Uiver lo the coast, lived the Tapuya. w lio wen' orobably the aborigines 
of thcscj regions. 'I'licv iiu'ludo the Gc's' and Jlotoeudos of to-day, ol which 
the Isitter are degradeil savages. 

The Caril)^, acamhng to Van dor Stem, took their origin aUnit the sources 
of the Xingu and Paranatiga Rivers, where the Caribbean tribes called 
•liakairi * and * Nahuqua * live. From this .source they travelled, probably 
by water, along the Amazon, meeting with the Arawak. till they reached its 
month, when they turned norlliwarcis. prob.ibly because they met the Tupi 
poople^coming from the south, and spread through Guiana to Venezuela, 
where their progress was checked by the civilized Chibchas, though some of 
them entered the valley of the Magdalena Kivei . I'roni the north of South 
.America they proceeded to the Antilles, into which they were still migrating 
when slopped by the arrival of the Spaniards. 

The Tupi people hatl their primitive home, according to liaddon, in the 
northern portion of the basin of the Rio tie la Plata, down which they sjircad 
to tlic mouth, and then, migrating northwards along the coast, reached the 
mouth of the Amazon, meeting then* the Arawak and jiossibly the Carib 
peoples, and, travelling westwards along the soulliern bank of the Amazon, 
reached the Xingu River, up wliich they went, founding Jhc Kamayura and 
.An eta triDe.s in its upper basin. They went still farther westwards, forming 
the more civilized Omagiia between %hc Putumayo and Caqueta Rivers, aiul 
the C^cama peoples at the junction of the Amazon with the Ucavali River. ' 

In Uruguay and Paraguay the iTupi peoples are called • Ihiarani,’ or 
‘Warriors,* and hence the whole lamily is railed the ■ Tnpi-GiiaraTiifm 
family.' 

Into. the races mentioned alxjvc penetrated the great Caiu'asii migration, 
heailed by Columbus, in the fiflecmth century our era, which, though 
stopping ihe autochthonous evolution of civilization in AmerK n. introduced 
thf more highly evolved culture of the Old World at the cost of millions of 
lives of the Amerindians. 

The La^n races of this migration have fused with the al^ofigines to a great 
extent, and thus have laid tlic foundations of the new I.,atin-AmerindiaD races 
which are arising to-clav. 
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The Anglo Saxon in Ninth Aniorirn cliil not fuse with the Amerind, who 
to-day in rapidly approai liing c'XtiiKtmn. 

The negui nugratum w.is i'iini)iiilMiry. as the negmes wen* iiiirodnccd as 
slaves, but it siifled the race, wliicb is’iapidly me teasing in nuniheis. The 
Mongolic inieratjoii is at presf iit \crv small, aiiil cif (iiiitt* recent date. 

• 

Classification.- -Tho Amerinds nviv he* cln^sificd for our punKises 
into those bohniging to the Northern Section, to the ('entr.il Si'ction, 
and to the Soiitlirm Section of America, bi^t only the two last notri 
eoneeni ns here. 

The (\-ntral ScTlion is formed from Mrxii-o and ('entr.il Ameriea 
as ftir south as tlie norllKni hotiiid.'iry (»f C'osta Kiea. It eontaiiis 
tlie Opata-Piina linguist le raniilv, r«>nii>i>s(sl ol tlie Pimas and 
Papajos of the (iil;i \'all( \, whriv the Ciila Monster (Hclodcvnia 
^tspfctum (‘o^je rSi)0) li''i*-*. Ihi* t'apita-^. t'oras. Yiimas, and Tor.i- 
hntnenis, tliniigh these l.ist ai'r mixed wdlli ( .nie.isic* hlood. The 
Nahu.L or A/tee> lonu* ami iiiehide the A/.tees |inipi>r, tin- 

Pi])ils of (iiiat*'iiia1;i, the* Niqiiinms, «iiid the (‘liirliiniers. 

The Hua\ti*caii group, oftisi c-illi*il tin* Maya-Oiiiehe gnni]), in- 
cludes the Iluiixtecs of 'I .imaulifas ami Wni C ruz. the Ma\as of 
Yucatan, the riioiilats of Mexieo. tin* Mo}Kins of Nl»rth^rIl (iuati*- 
inaki, the Oiiieli** farther south in (iiuteinala. the PiM-oniaiis around 
the city of (iiiuiLeniala. Tin* Mavas ]»roper an* divided into tlie 
Itzsis sind the l.acandoiis. TIk* ( liortrgaiis im hide the* Chorti 
living .'iroiuid the ruined eitv of ('op.'iii as well as the Krihri and 
others. • 

In the Southern N*ction .in* tin* nation^ which we l^ave sulVi- 
cieiitly descrihed ahovi^ vi/ . the (*hilH:]ias. (hiichuas, C'himus. 
Calcliecaciuis, and Incas, .dl of whom weie uvilized, and tlu* 
Arawak, Taimya, tarih. .ind 'I'lipi i>eoples. who were far more 
primitive and .«^Lvage, as well as ihi- Pain]>i‘.'iiis :ind riiegians. j);liich 
are not tropical races. 
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CHAPTER HI 

TROPICAL CLIMATOLOGY 


Preliminary i emarks ~ - Climate — 'I'lupiral « limateh — 'I'eiiiperalure and 
humidity - -Piessurc — Windb — hlectrical conditions — Sun's rays- 
Moon's ravs — Aci linmlizatjon — fieferenceb. 

PRELIMINARY REMARKS. 

\Vh ha\'e delineated the tropics by Supan’s lines, as this appears 
to us to be the most suitable method of bounding wann climates, 
and we have noted the characters of the races of mankind which 
occupy the lands so dehnc*d. These, we may incidentally mention, 
amount to a little less than one-half of the surface of the earth, 
and now we must consider what is meant by the terms ‘ climate ' 
and ' tropical climates,* and'then turn our attention to the effects 
of these climates on mankind. 

CLIMATE. 

Climate may be delined as the combined effects of the sun, the 
atmosphere, and the earth upon living objects at any one place 
on the earth's smface. The factors which produce a climate arS 
therefore threefold — viz., the sun. tlie atmosphere, and the earth; 
and the living object with which we are concerned being m^n, we 
must study the effects of these factors upon him. but we restrict our 
attention to mankind as seen on that portion oi the earth's surface 
called the tropics. 

TROPICAL CLIMATES. 

In the previous chapter we have noted Supan's simple division 
of warm climates by isotherms, but there is a better subdivision 
given by Ward, and based upon wind systems and their control 
over rainfall (vide Fig, 7). • 

Around the Equator lies the region of equatorial calms, called 
' the doldrums (F%. 7), while north and south of this region are the 
trade (Fig. 0). These zon& of calms and winds are not 

st^i5nary; on the contrary, they move so as to reach a maximum 
extension northwards of some five to eight degrees of latitude in 
July and a maximum extension southwards of some three to four 
degrees in January. 

These movements are dependent upon the changes in the indixb- 
tion of the axis of the earth towards the sun, but are not cpinddent 
with these changes. 
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A locality may therefore lie entirely in the equatorial belt, or it • 
may lie entirely in the trade-wind belts, or it may be polewards of ' 
these belts; but with the movement of the system polewards, as, 
indicated above, some of the places in a trade-wind belt must come 
into the equatorial belt, Vhile others usually situate polewards 
to the trades must be included in these belts. 

Were the tropics flat this classification would suffice, but there 
arc high mountain ranges in tropical lands, and therefore it is neces- 
sary to make a division to include these, because it is possible in 
the high lands of the tropics to pass through every degree' of tem- 
perature, if you ascend high enough, as if you proceeded from the 
Kquator to the Poles. 

There are therefore four divisions of warm cliniates~viz. : 

1. The [equatorial Belt. 

II. Till* 'rrade-Wiiiil Belts. 

HI. The -Monsoon Belts. 

IV. Mountain Climates. 

1. The Equatorial Belt. — ^Localities sitmite within a few degrees 
of the Equator arc always more or less subject to rain and cloud, 
because the heated air is full of aqueous vapour brought by th(^ 
trade winds from the s(\'i; and as aqueous vapour is lighter than 
air in the ratio of 0-623 Ip if rise to high and cold altitudes, 
and there be condensed into small droi>lots of watt^r forming cloud 
or larger droplets forming rain. 

As the capacity of air to hold water is doubled for every 27*^ F. 
increase in temperature, and as in air saturated at 85" F. and then 
<S)olecl to 60° F. evcr>' cubic foot yields 7 grains of water, the exces- 
sive violence of these equatorial and tropical rains is easily under- 
stood.., 

'rhis belt is subject to alternate seasons of wind and calm — e.g., 
in January it will be subject to the north-east tnidis, followed by a 
period of calm; and in July to the south-east trades, succeeded by 
another period of calm. There are, therefore, two maximal and 
two minimal temperatures after the two zenitlial and solstitial 
positions of the sun. and two .short wet seasons and two short dry 
seasons. 

Such i^aces are Southern India, Ceylon and Java in*Asia, Columbia 
in South America, and in Afric^ parts of the Valley of the Nile, 
and the Gold Coast. 

With the inclination of the North Pole towards the sun. which 
begins on March 21 and ceases on .September 22, the ^lifting of 
calms and trades northwards begins some time after the first date 
and lags behind the last date, and during this period a locality may 
be in the equatorial belt for six months in fhe year and liave six 
months* drought and six months’ rain. Such places are Bengal, 
portions of the Nile Valley, Northern Australia, and Central Amenca. 
The Sudftn receives its rains when the equatorial belt is passing 
northwards — i.e., from May to August — ^and its vegetation grows 
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rapidly, but when il is in the trade-wind belt, from November or 
December to March or later, the climate is dry. 

It is the ivnthern migration of the lilquatofial Kelt which brills 
the heavy rains to the rplands of Abyssinia/ and causes the ria* 
of the Bine Nih' and the Al!)ara, whiclr produce the rist^ of the Nile. 

Tile same features are to be noted in the movement southwards: 
thus rain roines on tlie pain]>as of Brazil in the montlis from OctoluT 
to Ajiril, while tht* (lr\ si*ason lasts for tlk.* rest of tlie year. 

Soim* few places- - f.ii . Wady llalla- -show only one maxiniuin 
and one inininium li-nqx'ratiire i.c . the so-e.alletl tropical typo 
of lemperaliire variathni. 

II. Trade-wind Belts. The laiuK wliicli lii* just outsnle the polar 
boundarie'^ of the eijuatorial or rain bell are situate some 20' to 
^^5 north or south latitude, ajid are anunig tin' driest in the world, 
e\T«‘pt in India, when; llu‘ south west monsoon brings a little rain 
into th(‘ dry regions of.lh(‘ Punjab and Sind. 

'I’he worst places are. the dry /ont‘S of C'alifornia and other parts 
of North Aineiica. the Saliaia and Nubian Desserts, parts of Arabhi 
and Persia. Argentina, Kastern Patagonia, South-West Africa, and 
the interior of Australia. Tlu‘ 4inly rain these r(*gions*are likely to 
gt‘t will come from the extejision eijuatorially of the polar winds. 

We may, therefore, summarize the character of the trade-wind 
belts as t’ery regular annual and diurnal ranges of tc^mperature. 
with a complete absence of rain or with slight showers at infrequent 
intervals. The lange of tcmiicrdlure in the desert is often very 
great ; thus during the day the temperature may be very lugh, with 
dry winds carrying dust and siind, and the nights, with the clear 
sky free from cloud allowing active radiation, may be cool if ribt 
cold, or even at times very cold. 

III . Monsoon Belts. — The word ‘ monsoon ’ is believed to be 
derived from the Arabic word Mansm, meaiiiiig ‘ a seasf»ii.* 

The monsoons (I'ig. 0) are classiliable into three groups: — 

1. Nmth-JCast and St)iith-\Wst Monsoons. 1 

2. North-West and South-Kast Monsi/on.s. 

3. West Monsoon. 

I. North-East and South-West Monsoons,- Ihcse iuc t\]iKally nwt wjtJj 
111 the iiirli.ni (X eaii anti its masls. 

J. )ove’s oxpJaiKilion of thf‘-e is {^fiieitilU at i tliat, 

owing to liialing ol the great plains t)l .\sui. whr-re'lhe air ascends in the 
«month.sof Miiy, June, Jiilv, jituI August, tlie soinh-east trade-wind, which is 
blowing sbuth oi the K(|ii«iliir, is dratyi iioi tUward.s, at the .same time being 
dellccted to the west, thii.s loiniing Uit: .soutii-west monsoon. Con\er.scly, 
when the plains cool 111 Ntiveinlier, lleeemlier, January, Tehruary, and March, 
there is a breeze from the north east toward.s t he litjuutoj , which, though called 
the north-east nionsoun, i.s really a trade-wind. , 

The interval between* the U\o monsoons is i haraclcrized by changeable 
winds, which blow alternately in opposite directions- -north-east and soutli- 
west. * 

The south-west monsoon is lailen with moisture, and on it Soijthcrn India 
largely depends for rain, and a failure will mean a famine, because a large 
portion of the population is agricultural, for the natives depend for food upon 
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ihcir own culuvatioii ; and so densely are they placed Unit a iaiJure to pioducc 
their own crops results in a most severe famine, wMch can only be coped with 
by the most energetic action ot the Government. 

2. North-Wdst and South-East Monsoons'. — These are to bo found in the 
Soutlicrn Heniisphori', aiul are depicted in Fig. 6 in the region of Australia. 

3. West Monsoon.' -l.>ovc described os Ihe west monsoon of the line a 
wind wliu'li blows in a south-westerly direction along the coast of Africa 
from ( ii|i(‘ Wrd*; down to Walfisch Bay. These winds, howc\ it, arc variable, 
and in ilie Gulf ol Guinea are iiiternipt«*d very often by calms. 

Some ])eoplo describe the winds along thedeastern and western coasts of 
Soutli America monsoons, but tiny hardly come under tliis term. 

In typical monsoon regions ihe rains iollow the vertkal sun, and the type 
of temperature is the so-called tropical type, iMlh one maximum and one 
minimum. 

11 must be adiuittcd that Ibis shiiple t bis^iruation, like nil (.lassificaiions, 
lails to explain everylhing, and llu ie an nunuTous i-xct ]»lioiis showing (oni- 
binations ol cqnalorud. Irnde-wind, and moiroon lypcs. 

IV. Mountain Climates.- -Wc have already pointed ont the effect 
of altitude* in lowering ilu* tciiiiK-r.ilurq, "and, indeed, Herschel, 
many years ago, sluiwed that for every .joo feet of increase in 
altitude there was a decreast* of 1“ F. in temperature, and for every 
180 metres a ciccavase of i ' C. These* statements are only partially 
correct, for the 1eni]^eratiin' at a given altitude depends upon the 
expansion and hiiniidity of the air, the* ek aniess of Ilie atmosphere, 
togetluT with the quantity of earth at the given locality, and the 
naliiie of Ilie wind blowing at the tunc* of the (»l)sorvations. Perhaiis 
of all thest^ tlu* iiK»st important is the exjiansion (>f tlie air, ffir, as is 
well known, it exj>auds when heated - tla* energy ri'presentcd 
by heat is converiid into motion, and hence the temperature falls. 
This will 111 part be (counteracted by the heat produced by tli(* 
condensation of arjiuTais \ apoiir, even at high altitudes, and upon 
this condensation and cloud-foniiation will depend how much 
of the heat, radiating from the earth into the. air. is retained. The 
lessi'iied amount of earth in high altitudes is also a factor, as there 
is less earth to n*tain lii‘at, and hence less heat is given off into the 
air. It is obvious that movements of the air- -the winds — must 
have a great effect, depending upon their origin from warm or coKl 
sources. Hence*, though in gem*nd the rule m(*iitioned above as to 
a relationship between temperature and altitude holds good, it is 
only approximate, as the connection between the two is complex, 
not simple. 

In the tropics, therefore, t^c low country i>ossesses the true 
tropical climate, while the climatological conditions of the hills arc 
quite difhircnt. Indeed, as Wpni has said, the climatc^s of many 
tropical plateaus and mountains liave the reputation of having a 
perpetual spring, but though that may be so at certain latitudes, 
if considerable elevations are rcaclieil a peipctual winter exists, 
with snow all the year round, even on the liquator. 

The great blessing of these elevations in the tropics is that they, 
provide cool hill stations to which the resident of the plaii& may 
resort during Ae hottest months, and in which sanatoria may be built 
for the treatment of persons convalescent from lowland complaints. 
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This brief sketch of tropical climates must suffice for our present 
purpose, and we now turn to consider the various climatic factors 
and their effects upon man; but the reader interested in this subject 
may find it useful^ to consult Chapter IL, pp. 28 to 58, in our 
second edition, in which more details will be found. 

TEMPERATURE AND HUMIDITY. 

Heat derived from the San is capable of traversing the atmosphere 
surrounding the world, and thus reaching the earth, because this 
atmosphere is diatherinanous to rajrs with short wave-lengths coming 
from so hot a body as the sun. Dry air is diathermanous for all 
rays, but aqueous vapour is almost athennannus for infra-red rays, 
though largely diathermanous for other rays. 

In passing through thii atmosphere, about 25 per Umt. of the 
heat which has entered it is absorbed before it reaches sea-level. 

Thi‘ position of the sun is, however, of the utmost importance 
with regard to the quantity of heat reaching the earth. If the sun 
is quite ^"crtical, probably only 20 per cent, is lost; whereas, if 
the beam isiiearlv horizontal, probably none reaches the earth. 

The heal rays falling upon the earth are absorbed and converted 
into dark heat- that is to say, into frequencies with longer wave- 
lengtlis - -and these are radiated back into the atmosphere (terrestrial 
radiation). 'I'liis dark lic'at is absorbed by the atmosphere, which 
IS, as already statc'cl, almost athermanoiis to this kind of energy. 
This Titmospheric heat is one of the most important factors in 
determining the nature of a climate, and shows daily and annual 
pgriodic variations, of which the first is due to the sun’s rays heating 
the earth, Jind therefore this disfippcars at sea or during an arctic 
winter, while the. second depends largely upon the inclination of the 
worldVaxis as it passi^s round the sun in its yearly orbit. As the 
sun is vertical in the sky at noon twice a year in the tropics, there 
is or ought to be a wet season at these times, and in their intervals 
• a dry hot season. 

It is impossible, however, to consider the effects of temperature 
upon man without at the same time taking into account the humidity 
of the atmosphere. . 

Msuf can bear very high temperatures easily, provided the air is 
dry, but^not if there is much moisture or humidity in it. The 
humidity of the atmosphere is, in fact, of the utmost importance 
in the study of climatic effects upon man. This humidity is due 
to aqueous vapom’, caused by •the constant e\’aporation which 
takes place from the surface of aU collections of water. 

The humidity of the atmosphere presents Ihree problems: 
atmoxnetry, or the measurement of the qu^tity of water being 
taken into the air; hygrometry, or the deteniiination of the quantity 
of aqueous vapour present in the air at any given time; and hyeto- 
metry, or the quantity of water being condensed from the 
atmosphere. 
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Evaponition takes place most quickly in hot dry air, and causes 
a considerable amount of heat to be rendered latent, 'fliis fact 
can be made use of in hot climates, where it is a common practice 
to wTap flannel or felt round a bottle of w'ater^ and after damping 
the flannel, to hang the bottle in the breeze, so that the contents 
may becoiiK* cooled by the evaporation of the water from the flannel. 
The same principle applies to the porous .stone or eartheiwan' 
basins w'hich are commonly used in Ceylon, Tganda, 3'-gvpt. ^mil 
other parts of the tropics U) lilter and cool w'ater. Hence, also, 
the value of collections of water in keeping tlu' tempiTature ol 
places equable. 

The amount of atjueous vaxxmr in the atmo.s])heri' is generally 
spoken of as the humidity. Two kinds of humidity are n-cogiiize(i ; 
absolute humidiiy, wlii<'Ji is tfie weight of aqueous \ .i])oiir actually 
present in a dciinitt' volume of air at a given ti-nqx'raturc: and 
relative humidity, w'liich is tin* ratio of ilie weigh! w'ater actually 
pre.sent in a known volume of air t«» the weight of water which is 
required t<» 'saturate the ^ame volume of air at tiu' given tempera- 
ture. and is geiier.dlt expressed .is a perci nlage. 

\\\' have already staled that the Juimidil\ of tIuM.iir is of the 
gifalest impciftanco in c<»iiMdering the elfects of a tro]>ical climate 
on man. 'I'he most trying climate would be <iiie W'ith a high air 
temperature and a high relative humidiiy, for it obvious thal wiien 
the air is full of aciueous vapour, evaporation from the surface of the 
human body must be considerably diminished; aiul as is one 
of the methods of regulating th<‘ bodib temi>eratun‘, it is ?ipt to 
rise and cause gnat discomfort, as w’ill be described \ii\cr. 

A w'arm jilace w'ilh a high humidity is less be.irable than a miu:Ji 
hotter but driiT place. x\ fairly high relative humidity can. liow'- 
ever. i)e borne if then* is a breeze, w'illiout which a much hiwer 
liumidily is most unbearable. In fact, (iiles ]X)iiits tttil tliat 
Abuslier. ill the l\-rsian (iulf, in August, with a mean maximum 
temjier.iture of E- i^ 5'7 t ). ‘ind a relativi* huiniditv of (>5 
per cent., witli 110 rainfall during llie month, and little or no breeze,# 
consti utes oiu‘ of the most unbearable climates in the w'orld, 
though neither the temperature nor the. humidity by themselves 
are high. 

Wlien tile aqueous vapour in tlieatinosifliere condenses, the result 
may be dew, fog, nii.st, cloud, rain, hail, or bnf>w', of whidi tlie tw'o 
last are rare in the tropics, flfiuds in the sky prevent to a great 
extent the heating of the earth during the day. and at the same 
time they prevent radiation of hc'Siit from the earth during the night, 
and even relk ct this back to it. Hence cloudy nights may be very' 
hot in the tropics. 

• Effects. 

Wc must now' consider briefly the effects of high air temperatures 
with and without high atmospheric humidity upon man, an& wc 
will commence with a ciinsideration of its effects upon the bodily 
temperature. 
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Normal Temperature. — ^Tho normal temperature of man is the 
resultant between the lieat i)rocluced by the oxidation of foodstuffs 
in the muscles, f^lands, and other organs and tissues? of tlu' body, 
and tli(' lieat lost bf warniiiig the urine, fieces, and expired air, by 
evaporation from the lungs and skin, and by radiation and con- 
duction from the skin. In other words, the temperjiture of 
tlu‘ body is controlled both by chemical and by physical heat 
regulation. 

I. Chemical Heat Regulation.- 'I>v this is meant regulation ol the hodiU 
l< m|u-iMliiri* hv iiuioast'd or (iiiiunislu'd pitidiu tioii of heat, whu h i.in be 
bioiiglil about by alliTalioiis in metalMilism l)iiiiiiiish(.‘(I heat ])io(1iMtKin 
is, liowcMT, larc'. being usuallv jiathologii al. tlioieji il is ])ossii)lf th.it it 
(M ( Ill's nioic fri‘(|uciitly in the Tro]}its than in the 'J f inju rati' Zoiif. owing to 
t)u h's.sciiril (lisposiiKiii lor iniisi iilar or mental work. • 

Physical Heat Regulation. I he bo(l\ iein]ier«iture is iisu.illy legulated 
1)\ iiu leasing or diniinisliing the* loss caused l>v radintion. cuiimh tion, and 
exaporation Nciording to Hill, a man xvc'igliint: *70 kilogi a mine's loses 77-1 
l»er« eiit ol lii.sh(*al bv ra<liatioii and 1 onvertion and per i ent. hyeva])ora- 
litni. '1 Ins let'iilalum is hrouglil about by tin* dilatatuin of the iiilaneoiis 
ves.sels briiiLMijg moie blood I0 the skin and bv the inoreased ])erspiralion. 
The loss ol Ju'at niiised by radidtioii and loiixei tion dqx'nils upon — 

1 . 'rt*m]u*raluie and (‘ondnrl!\ ily of tlio skin. 

j. *rem[)craUirc and radiation trom the skin. 

I'oiiiiieratlire ol the .or. 

.{. Rate of niolion of the air. 

• 

f'lotliing m.4y, however, aifei I I lie K».ss oJ lieat Iroin tlie skin, for, as n rule', 
it is (oiii])used ol .substances whieh arc bad 1 onductors of heal, and hc*nco 
th^ loss may, according to l<ubnc*r, be diminished no less than 47 per (c'lit. 
Wet clot lung, on the other hand, is a good conductor, bucaii.se ol the water 
in Its interstices, and hem e the danger of ehills wliile wearing damp clothe.s. 
'riii.s fact i" well known to the okl re.sideiil ol the tropic.s, who has 

gem-iallv learnt its danger In jiersonal cxpeiience. 

Radiation lakes plat e best when the air is still, dry. and cold. 1 oiulm tion 
Avlien it IS damp, t’onveetjon is only ol iiiijiortnnce when the air is in motion. 
Jn w hich ease lh<* loss ol lieat is pro)>(>rlioiiate to the .square root of the veloi ity, 
aiul is inuK* miiiked wlu 11 .vliiiosi)heiK humidity is high. 

With ic'gaid to ex .iporation, Kubner has shown that il is best at inediiiiii, 
grealei at loxv, and .>1ill g«'eatc*r at liigh teinjM'iatiiros, as is shown bv llie 
iollowing table taken Iroiii liis book ol an oliseix-ation on a man ot 58 kilo- 
gramme^ xxeiglil lightly clatl* - - ^ 


Ur Tewperatmr. 

Ctramnics of On .> 
per Jioitr. 

(srammes of ( <\, //»*/ 
per Jfnitt 


^7 

29-8 

JO " to 15^' t* 

28 


13'* to 20® r 

19 

•24-1 

20“ to 23® (' 

23 

23'o 

23 * to 30® C. 

43 

-.V 5 

JO® to 35® C. 

84 

2 J -7 

j 3® to 40® C. 

112 

21'2 



70 


TROPICAL CLlMATOLOCy 


This cva£>oration is very markedly diminished by humidity, as is shown 
ill the following table:- - 


Temptrature iu 
Cenixgrado. 


5 to ti per Ctni, 8i to 89 per Cent. 

Humidity. Humidity. 




20-4® 

54*1 


75-5 

28-w® 

1 05*0 


y-o 

15-3 

2yt) 


it ib albu diiniiiibhed hy <1 mudurately strong wind, hut is im*roa.sed by the 
sun's rays and by work in a hot cliiuato. 

To doUTiniiie airuraiely the lenipcTaliiie ol a man in the tiopus is not Uic 
easy matU-r whuh most pco]dc consider it to he, and the piiiiciples applying 
thereto shouki lie understood even hv those not hkdy to be deceived hy an air 
temparature so high that a waximitw thtrnumeUr r/Mi and kctps above normal 
without any reference to the patient, a l:u t which w'C have seen lead to cuiious 
mistakes. Under siuli londitioiis, the thermometer must be kept and 
examined in cold water. 

TJic temperature of man, being the resultant between Ihd’ heat produeed 
and the heat lost, must vary considerably under many circumstances, and 
there is no doubt that it varies in different individuals. 

In investigating the tem[)eraturc of the body, one ought to seek that which 
most nearly represents the tcni])CTature of the blood, lor though the diifCTent 
organs of the body maxiufacturi' or lose heal in different proportions, the circu- 
lation of the blood tends to bring about a mean internal temperature for the 
whole body. 

The possible methods ol invobtigating the temperature ol the body are by 
placing the thermometer — 

1. In the axilla. * 

j. In the mouth, 

1. In the rectum. 

• 

to which might be added placing the therniumelor 111 the stream of issuing ' 
urine; but this method is only ojien to limited application, and there ma^ be 
ronsideralile loss from evaporation and radiation, and, therefore, though it is 
an excellent mcthoil when used with care, will not he further consider^. • 
[{ the thermometer is placed in a dry, welUclosed axilla, and kept there 
long enough, the result will be not unlike that in the mouth; biit if it is thought 
that any rcsemhlaiire to the internal leraperatiirc of the body is to be obtained 
by placing a thermometer in a perspiring axilla for half to one minjitc, then 
the greatest mistakes as to the real temperature of the patient are possible. 
In our experience it has nut been unusual in the tropics to find sercral degrees 
of difference between the axilla and the mouth. 

As a rule, it xmiy be stated that the axilla is not a good place in which to 
take tlioniiomctrir observations whh h are meant to indicate the true tempera- 
ture of the liody. • 

With regard to the mouth temperature there has been a great deal of dis- 
cussion, but the most careful observations arc those of T’embrcy and Nicol, 
who have shown that the mouth temperature is apt to vary considerably, 
and that it is not a reliable indicator of the internal tenijicratiirc of the body 
in cold weather or after exercise. Haldane, in bis valuable experimente to be 
quoted presently, finds that it vanes greatly witli the individual. • 

In warm and moist air, however, the mouth temperature approaches the 
rectal temperature. 

The reason why the mouth temperature is apt to be lower than the rectal 
and the real temperature of the body is apparently the cooling owing to the 
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proximity of the skin, and pubsibiy ut the nasal cavity, and tUoretore in ^ arm 
air this difference frequently docs not exist. In India Crombie found in 
fUtcen carcliiUy taken obhcivations that tlie moiitJi temperature was 0*22® i'\ 
below that of tlic roctuiu. whereas I’embrey found it as mnrh as 4*5® P'.- , 
t.c., 2*5° — below that of the rectum in cold weather in England. It is 

possibli*. Iherclore. that it is a better site for Ihcrmomctric observations in the 
tropics Hum in Europe. 

Rectal te]ii])cratur(‘s under ordinary' conditions give the liighcbt readings 
and arc the truest indicators ol the internal tcmy)craturc ol the body ; but this 
is not a method open to clinwal i*se. cxcf'pt in ciuldreu and in states of coma. 

The conclusion is that if care I j taken tliat neither hot nor cold articles 
have been rcccnlly placed in 1 he mouth, and particularly il the mouth has been 
kept closed lor a short time, ihe temperature Irom the thcrinomctc'r placed 
under the tongue 1.'=:, witlunit doubt, the most cicciiratc tor ordinary clinical 
work in the tropics, lor in that ytosition the* thermometer is as (omy>letcl\ 
js possible jiro tec ted Iroin the inlhieni <• of llu* no'.c* and the skin. 

A therinornelei , however »|iiicklv it reacts to its surroundings, must be left 
a leasonablc time 111 the inouth, by whicb is mciint two or thire minutes, so 
that the tempcralUK* ot tin cIom'iI mouth may ayqiioach that ot tlic rest of 
the body. Crombie gives the time tor the m curate recording ol the tempera 
lure in India as: — 

Ten minutes in the welhcloscil and dry axilla. 

Eight minutes in the mouth. 

• Three to four minutes in tlie rectum. 

The mean «laily lempeiiilure of man for the lioui'* t> a.m. to ij midnight in 
the TtunjKM cl 1 e Zone is as lolkjwb • 

9^*45“ J' * ( t 6 -cj<i® C.) in the axilla. 

9«-3ii® K. (yO'S;® C.) Ill the mouth. 

0'S«()b® K. (.17* J«*® C.) in the rectum. 

l'hc*so-ealle<l normal temperature of man in the mouth may be placed at 
98- .|0® F. C.) or 98 'Ci' 1 '. f^i7® C.), and Ava» determined as the mean 

temperature tioin 8 a.m. to 12 luidniglit by John Davy in 18,^7, and by .some 
m^iake it has been interpreted into the 'mean tenif>cTatiiic‘ tor the twentj'- 
loiir hours, which isdilferent, being probably lower. 

(h'onibie gives the tollowing as the means ol the observations of Ogle, 
\lU)utt,iCasey, and Rattiav: — 


\J(tau Morning' 
• Temperciturr. 


Mean Aftermoiw Mitav 'J wcnly-foiir Muxinnim Daily 
Tmiperalurc. Hours" Tewpti>ttt 7 tJ\ Utut^r. 




y8'oS^® !•' 


1*4 1® F. 


Eut at present there are insuflicient data upon wliich to base a definite 
condubion as to the mean tcmpeniturc^l human beings lor the whole twenty- 
lour hours. 

The average tempcTature in the mouth vai les from between 96® I'\ and 97*' 1 '“. 
to a little umler 99® b'., and the rectat tc'ni]>erature from 97*2® F. (30*28'’ C.) 
between 2 to 5 a.m. to F. (37’43® C.) between 4 to 7 i>.m. 

Pembrey gives the mean daily temperature as being 98*0® I*'. (37® C.), the 
maximum (Hj*5° !•'. C ). and the mininium o<»*s h (p)® ('.) 

Effect on Temperature.— Having now defined vrbat \Ye mean 
noijnal temperature in man. it is necessary to inquire into the effects 
of high atmospheric temperatures and varying humidity upon roan. 

The experiments ol Lining (1738), Elli.'j (1758), Jilagilcn and J'ordyce (1775). 
established the fact that a noriuai man, suitablv clothed, can regulate his 
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temperature so tliat with high air icinpora lures it still remains within the 
normal limits, if the atmosplu ru huiiiithty is low, «*infl these experiments have 
been well Ixiriie out b\ Lile in the tnifiicsl 

It IS, luiwcvei, (piite otherwise when the atinnspheric humidity is high: 
. as far bark as 1 773 IMagden and l''on1yie notexi that in a dump niom with a 
temperature ol l'\ (3r4" C ) their Ixalily temperature lose to uni" 

( ihililniie iiliserved that Ihon* w'as no abnormal rise ot the liodily 
toinpeiaiuie until the wet bulb IhermometcT indicated 88® F. (31® C 1, pro- 
vided t ha t the ex]ieriinent ers wen* stripptxl to the waist or dail in light Hannel. 
If, however, ilie wet bulb exi eedetl tliis tenpcqalure by even one degree, then 
till- Ixidily temptTn litre rose luiiir by horn in proportion to the rise ot the wet 
bulb tliermoiiietei aUixe Sti I'., but the Ixidily tem]icra1ure inereascxl xtion.* 
r.Lpidly wlifii liigh wet bulb tein]jeiatiires weicreaidied than when they weie 
I elalively low. With the abnorin.il 1 1*4* nl Ixidily temperature was nssoeinteci 
iiii rcase ol the ]iu1se r.ib* bv alMiiil twrnix bents per minute lor earli degree 
^'ahrenheit and thiit\-m\ lor eaeh ile«'ree (Vnfigiade. All these Ixxlily 
temperatures were tnUfii 111 the 1 eidiim and willi the |i.itieiit stain ling. Whiii 
thia rcx'tcil teiiipeiatiiie re.ii liixl 102® J' hvpeqincea was obscTveil, wliile other 
svinptonis associated with tin* rbe of the iNitlib ti inperalnie were profuse 
swelling and a general li'eling ot f vh«iii*-iioii tiiid ilisicituhirt. 

It was obscn-:i tie Ills like ihe-a* that cjiusimI Tyler tn attempt to 
correlate personal seiisatioiw with nitdeorolngical data, and to 
formulate his * liytluT ' degrees, by whieh he nieaiV the degree 
of discomfort cant'd by high air temperatures associated with high 
relative humidity. 

Haldane's cxi>eriiiients have fifteii been repeatcxl by oursc‘lves 
on normal people by placing them alongside* tlie condr'iisers in the 
engine-room of steamers in the Red Sea during very hot months. 
Near the condensers one ean iisuallv find a comer win re thert* is no 
obvious moveineiil of t lie air, which is nearly stitiirated with aqueous 
vapour, and where t here is a high atinospherie teinper.iture. riaqed 
in such a corner and clad only m Iikjsc* pyjamas, the skin of the biidy 
fluslies and bums, the ])ers]unitian rolls downwards in streams, 
and the tt*ni])erature after a sliort paiisi' comnienees to rise imd goes 
on rimng until the i xpiTimeiit is broki*n off, usually alnmt T03'* F. 

This is not a pathological rise, though associsited with llinMung 
v(*ssels, etc., but is simply due to atmo^]>hcric coiuLitions acting^ 
upon a nomial man. and all symptom dis:ippt*jir rapidly after 
removal to cooler air. 

If sucli a climate existed no human being could live therein, 
but no such place is known, and nltlunigh conditions of higlf atmo- 
spheric leinperatim*s may produce fever, vet these are pathological 
and not physiological, and deiK^ad upon factors which will be dis- 
cussed latex. 

From the time of Diivy in iHlQi observations have been made 
into the tcniperature^of Iiealthv men during the passage from the 
temperate to the tnipical zone, during their residence in the tropics, 
and during the^ passage from the wann to temperate climates. 
In previous editions of this work we gave the known data, and any- 
one who cares to look at the pages from 91 to 97 in the second 
edition of this book will ol)scrve how confusing and contradictory 
are the results, while they will be struck with the rdative paucity 
of these results. The truth is that the earlier observers omitted 
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to take into consideration llu* atmospheric hiimidity. and this alone 
vitiated their conclusions. 

Our own observations agree with those who have failed to s1ij>w 
any change in the bodily teiniuratnre in ])assages to and fnan 
the tropics and in residence therein, provided that the individuals 
observed were normal. 

Furtlier. wi* have failed to observe any difhTence in tin* tempera- 
ture between wcll-nouristuid healthy natives and liuropeans. and 
with due allowance for indiviflnal and seasonal differences and the 
effects of eX4‘rcise and clothing. 

In i)revious editions wc havi' consumed much space with discus- 
sions as to the ])ulse-rate. and so as not to wi'ary the reader, we 
ina V say that we do not believe that there is any change in the pulse- 
rate of normal Kuropeans on entering or residing in tlu* tropics, nor 
is there any appreciable dilfereneci betwe(‘n them and natives. 

Jhisj>i«Te ii*c('ullv has invited attention to the act am of cold on 
tropical nativ(‘s bnuight straight to tempe.rat(‘ climates, which 
tends to produce attacks of maltiria, liver troiibhs, and inllamiuation 
of the bronchi and lungs. Ih- especially la\’s stress on temporary 
albuminuria ViviJdiiig to tieatment in soiiu' one to three weeks 

Effect on Respiration. As we ha\e no i>iTsonal experiments to 
record with regard to respiration, we givi* the w*)rk of other 
obserters. 

Kailray \i>i \ luily tlu* injliit m c <•! iiojiiuil dinuilrson lospiralum, 

and i'.iv4'.«ia table .slio\viii|* llu'ii riti-i t on tlu t.ipru il\ oi tlu c a*' indicuLid 
l>\ tiu' '-piiotjt ter, on a voyaf^o Jroni Kurland to Jialiia iiml back. 1 lie 
a\ crape ol ivvclv*- obscrvatioii.s as follo%^s (livpionielci nidiaitcb ihediflcr- 
.ecu file wet and drv l»ull» oi .» Alasoii'^ liVj;iouu-tci ) 


Snwhrr^jf Persons, 

7 cm pn (tilin' 

/ 1 mhnatinc 

/ 1 mpinitun 

7 iiii/u raliite 

7b- I*.. 


1 '•5'' I'-. 

iJt 

C«ip.u ity oi the 
chest as shown by 

IfVfiromcUt 
■j-5" b 

Uvgromcti } 

• 1 ” 1-'. 

// vgi omrti r 

-r b' 

! JlygioHii-lei 

' 1 -5^ I-'- 

1 

spirometer 

• 


2SCI-75 

2S7'4I4» 

2<)0'J5 

Gain or loss . . | 

* i 

IVrcenttigo g.iin j 


+ i r}<,i 5 

m 


-21** .11.1 


'i lie iiic u-ciM-d ((L]ia(i1y. aiiojdin^ to Jtattray. is not iliu* to any .u tii.d 
hu rcase in the lajiaiily oi the* size oi the i heat. 1>iil to a dimiiiislicd qnaiinu 
of blood jn Mie hiiip.«, lin li he tun‘'idois ha.s been diverted to the esMted 
and (OOpesleri skin and liver. 

His results may be summaiized by saying tliat llie’vascularilv of i1h‘ lungs 
IS redjited liy 23 fluid ounces, and owing to diminihlied niiniber of i esiurations 
7*5 E>er cent. Jess air is used daily, and i-i oumes less i ai boii, an<l 4‘5 per cent, 
less aqueous vapour excreted. 

With regard to these observations of Rattray, he is apparently supported 
by all observers as to the increase in capacity when iMiropeans enter the 
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truiikb. JoiibhL'i , hoivo\ ei . filnli ^ tJuit this l^ oiily tcmi ui sii \ , and clibanpears 
attci aciluiiiitixatioii. 

Kaltray maiiitaini il Him i Hm i m-ab a (htinmilioii oi < mjihc ily ]it*n a naii\o 
of ilir* tropics WL-iii lo tl'c 'iMiin-niU- Xonc. anl gsiM* tlic Jollowing table- — 


Louthtiiw. 


JftUC. 


Trwpttatin c T rmhrtahif #■ 7 1 mpcraliiie 
7 oW«. 78"/«\ .^ 2 - 7 * 


B. C aged twnt} 
line; lu*ight, .1 
feet 5 1 iiiclics 
J. r., aged IwMity. 

lu'iKlit. 5 flH'i’.l 
ini he.s 

J. W . aged lliiily- 
ime; luMgut. ' 

li'ei \ iiirlifs 


Native 01 

JlCl 

Sieir.i 


1 .eoiie 


Niitivi* of 

^71 

'^iiTra 


1 A'Uiie 


1 l.dl 

1 I 


jo; 

i «5 

Hill 



II'.* 


lie fouiiil ili.it the rn*f|iiiMit v •>< ie*-pii.ilJiiii wvs sJowei 111 the Ircipics, as is 
slmwii 111 the tfilidwini* 


Cliuirtif 


Mean siuUt 
I nnperaUm 


Uighvs^t 
Number of 
/iVn/ificl/fiiMS 


LtnovAt 
Number of 
fftspiraitous 


Jverage 
Number of 
iicspirahioHS. 


lingland 

1 Siimmei 
\ Winter 

K 

lJ- 25 * J' 

18 ' 

17-5 

1 .V 5 


I'ti 11 1- 




Kquatnrial 

1 ward.. 


14 ’^ 

11 

P doldiiini- 

1 111 IIK- 



1 X'.Td.. 

78-00® I* 

!•> 

J J 


i*5-08 

i0'5O 

ia- 74 * 

1.V71 


Joiisbcl, riehii. and othei s coiitrovort Kaltniy'.s hlsitenieiit that tlu* respira- 
tions are slower, Ix'ljoviiig, on the contrary, tluit they are augmented before 
accJimalixation. ’ * 

Tins shows cliMriytli.li tlie cjuestiun is far fxmn scuttled, and. in tact, requires 
rcinvcstigaticiii. 

Effect on Circulation.-’ Kaltniy inxestigated the }yulsc-rate carefully, and 
gives the following l.ibl** - - • 


Number of 
7 iiMt , observtr 


* Tfopus. 


Temperate 

Zone. 




f.c;b'c.«/ 

Uighvht 

Range. 

Average. 

Average. 

9 a.m. 

5 .< 

• (III 

ii'j 

40 ■ 

iK >*4 

• 91-7 

3 p.ni. . . 

; 53 

(18 

108 


bb-ti 

88 -x 

9 ptin. 
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TIO 

37 


ijfi-S 

Averages 

— 

-- 


""i.- "i 

87-5 

■ 90*1 
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lie gives llie iolluwing conclusions: — 

1. The average pulse is lower by 2*5 beats in tbcTropu s (lian in the Inn- 
perate Zone. 

2. This change holds ^ood for the average mornini; and evening pidse. 

3. The average afternoon pulse is higher in tlie Tropics than in the Tem- 
perate Zone, probably because the solar heat is grcatc.^1 then. 

4. The morning pulse lias the greatest and the evening the lowesl range. 

He considers that this reduction in the pulse-rate is related to the diminished 

respiratory function. Parkes, jousset, Crevanx, Peris, and PIchn, according 
to llu^gard, maintain, on the contrary, that the pulse is increased by ten beats 
per minute. Plehn says, however, that on aeclimalizalion the jiulbe-rate 
sinks to normal. 

There is said to be a lowering of tension (as.soeiated, according to Huggard, 
with the dilatation of the pcriiiheral vessels), as well as increased elasticity 
and dicrotism, all of which probably pass away on acTliinatization. 

('humberlain in the Philippine Islands condiidcs that Die avciage blood- 
pressiiie, measured l»y a Cook's modihcatioii of :i 3<iva-lh>cii*s apparatus 
and a 1 2*5 eeiiliiiieirt* aVinlet . in Filipinos and Amcri< a ns ol t he sabic age dwell- 
ing in those islands, docs not ajijjretiably dilfer from one another, nor from 
that i>f similar Aiiieriians in the Temperate Zone, but that the pnlse-rnte ol 
active Filipinos and Ameri< aiis is a few beats aliove the usual standard of 
72 per minute. 

In oiir experience, in lluropean.s coming to tin* Tropics, tlic pulse-rate is 
occasionally .slij^htly increasi^l. This disnppeais alter aLclimatization, and 
the pulse-rate becomes the Mime as in T**ni])eralc Zones. We have never 
noticed dicrotism of the puNe in normal individuals. 

As regartis natives of the Tropics, it is slatcnl by some authorities that their 
pulse is quicker than in the inhabitants of Temperate Zones, but wc arc unable 
to confirm this, and find it to ho the same as in ICiiropeans. 

Effect on the Blood. — ^Afitchell, as thc^ result of his work in the 
Persian Gulij considers that damp heat of itself frequently produces 
anaemia, but gives no details of the blood examinations. In 1916 
W**. M. Strong, noting that persons wlio had lived for long in the 
'Iropics became anaemic-looking, investigated this point, and con- 
cluded that the pallor was not due to deficiency in haimoglobin nor to 
ischcTinia of the cutaneous capillaries, but to pigment deposited in the 
epidermis, which becomes partiaUy opaque to red light, which is 
^important because the* colour of the skin dcp(*nds upon tlic relative 
amount of each spectral tint >vhich is reflected back to the eye. 
Further, he considers that when more pigment is deposit txi the skin 
becomes yellow-brown. 

The ^Ariielli count* (sec p. 189S) in lualiliy native ilnldren has been 
investigate by Broiul and ITiestlcy; taking thc iigure for normal Europeans 
as 40, native cliildren varied from 7^0 to 83*80, while in ailult natives it 
stood at 74*04. They are of the opinion that the alteration of the blood 
picture is the outcome of climatu' inAucnccs, and not, as suggested by Scott*. 
Nlacfic, as the oiiti 01110 of abortive* inoculation with m^arial parasites, 
though they think that the higher figure — viz., 83-86— may be accounted for 
by infection. 

Sweet agrees that high ‘ Ariielh index * is very regularly present in healthy 
children over the whole ('oa.sta1 area of Eastern Aiis^lralia; ho maintains that 
no factor apart from disease i.s found definitely to influeiue Ihi.*^ index, but 
he says that exteriidl temperatures do apparently infliicmre the index in 
animals, and that furtlii r resean-h is required with refereiu e fo this in man. 

We are disinclined to believe in a marked anaemia purely and solely due to 
climatiG influences without any other causal factor, but diminished tysislance 
against disease is certainly produced by long residence in the tropics, and. is 
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]irolia1)ly 1urp[C'ly climalic in ils i ause, though Icioil may silso bu a causal factor 
thf*ic‘iii; bill Ihr rlicinical ftii tors of rcsistanre to still ro(|iiire investiga- 

tion. 

Withiegairt to the sugar i oji tent iu theblooil, Mi('a> Jiiuls llial furKuro- 
ficaiisit |if I I ml . hilt* loi llengnlisit is(i*i 3 c cut., aiul llie increase 

appears lu lie l■l 1 llIll\ clii« lo the cxcu.ssive aiiuuiiit ol the ruilK)h> (Irate in 
tlieii (liet.^ In the lal iiiihilciit (1uss(*sil iH(i*i5iiper ceiil..'\\liileiii lhe])oorehl 
rlassi h it j." only per ci nt., and lie points cnii tlial lliere is a vf ry dose 
rclatiunship. oilier things being equal, lictineeii the sugar (.oiUeiit in the bloixl 
and the ainoiinl ol fat deposited in the tissiii.*^, ivhidi again is a dietetic and 
iifit a I liinatic elle« t. 

Effect on Digestion. With regard In the aliinentarj' eimal tlicTe 
is nfteii less apiietile sind less ilisire fnr aniin.il tnnd, and grenler 
demand fnr s])i(*ed arlieh's nf did. all nf M’liicli hlitiw a leildeiiey In 
ln\V(T pnwt^r nf digi^stinii; hiil \vi- are I'niivineed that the trnpical 
liypeiiTinia, niluT than a1enlinli(\ k a mylli. and aw liase this slale- 
nieiit nil a large number nf dinioal and ))atholngU'.al nbservatiniis 
spread oyer a period nf sonic* t\\i-ii1\-nni* wars 

There is. however, one imiiit lo whieh special attention should 1 h* 
drawn, and this is lo the danger o! ('nuhiipatioii in tropical cliin«it(*s 
with low linmidity, and to the neci‘s>ity of iinbibing chiily a siifli- 
cieiiry ol water to combat^ jlu' loss uf iiinistnn* from the skin. This 
tendency to constipation in lu^altliv i>ei»i>le in verv hot dry climsites 
is usually aggravated by the diflirulty in obtaining fn*sh vegetables 
and fruits in tho.s(* regions during the driest limes ol the yetir. 
C'onstipatioib if allowed lo Ih'Coiuc* ehronie, mav cause: passive 
hyperamiia, but this is patlifikigical, and cine lo nio»tack of free 
cwaciuition of the bowels and not due directly lo the clliiiato. 

Effect on the Nervous System. It a]y])eai's that tlu* evils of fhe 
nemms system obey the general law that vital activity is incre*ased 
with a higluT temjieraliire, but onlv up lo a certain point, after 
wliich their functional activity Invoines inarkislly di*j)n'«5i-d. This 
is llie case* in most liuro]h*aus. though :i great de*al of mental and 
physical work can In* done' in the* tnijn'cs if the IxHlily health is^ 
mai]itaiiu*d Natives luitur.tlly are less prone* to fee*! the*" depressing 
effec-ts of continuous liigli t(in^*ralure. 

It is jKissibh* that this condition. togotlu*r with the effect of the 
actinic rsiys of the sun, mav result in weakening the control of the 
higher centres over the lower, and thus inducing outbursts of what 
J^Ielin calls ' tropie'al fury ’ I frofinikn/iltr), by wliich he mc^ns fits 
rf passion cansc^ by trivial incielents. Tins is sivn not only in 
£nr(>i)eans, but in native*s, who are a]>t to do violent d(*eds under 
the ini])iilse of unn^asoning anger. It apiK*ars to be one of the 
causes of Jissanlis and violent crime in certain peirls of the Tropics. 

Effect upon the Uriiwy System.- -I'riiic is dimiiiislied in quantity 
in the tropics, and iHis is ssiid to be due not merely to diminution 
of water, but also of solids, among which urea and chlorides may 
be noticeably mentioned, l^wson says tliat the pigments are 
increaserl. 

riic diminution of the urine is very markedly noticed in hot dry 
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climates and should be carefully combated by drinking n sufficiency 
of water\' fluids because of the danger of lithiasis. 

Bflect on the Generative Organs*' - Tlic generative org:ins act more 
vigorously in the trojiics, but venereal excess is distinctly more 
deleterious tliaii in the Temperate Zone. 

Menstruation begins about one year earlier in European girls living 
in the tropics than in those* living in the Temperate Zone. For 
instance, it begins in 48-4 per cent, at thirteen to fourteen j'ears of 
age, and in 50-07 per cent, at fifteen to sixteen years of age. 
Eurasian and East Indian girls, according to Das, mostly begin to 
menstruate at thirteen years (54-8 pc^r cent.), though a considerable 
mimber do so at twelve years (i8-<) per a*nt.). Natives of India 
mostly begin about eleven to twelve* y(*ars of age? (^>3*51 ])or cent.), 
and high-caste Indian girls begin in tht*ir eleventh year (50 per cent.) 
or twelfth year (48 per cent.); but this early menstruatwm may be 
associated with child-marriage rather than climate. Puberiy in 
boys appears at an earlier age than in tempcrjite climatc‘S. 

There apjiears no reason to doubt tliat the climacteric is a more, 
trying time for the Iuirop(?an w(»man in the tropics, and tends to 
produce neunlstheniti. If possibU*. therefon*, such a woman sJiould 
be sc-nt to the TVmpcrale Zone iliiriug this period. 

It is possible that fertility is not affecte d in JCiirope^ans. though 
there is some doubt on this subj(*ct, and evkh-nre is increasing that 
it greatly decrease's after the second or third gcmcTation. Abort ions 
are sai^jl to lx? more common in tin* Eun)pean in the tropics tlian in 
the Tcmpenite Zone, and* jiost-partum luxinorrhage is also saiil to 
be more coinmon. but these statements n-cpiire careful investiga- 
tion before being accepltHl. 

Effect on Growth.- -Kattray made nl)ser\'a lions on the* weight 
and growth of loi tv-eight naval cadets, aged from [oiirleeii and a 
half to si-veiiteeii years, during four successivi- change's (»1 climate 
during a voyage, lie considered that they grew too rapidly and 
lost wt'ight considerably in the tropics, and that their strength and 
liealth was impaired by the heat. 

These conclusions of Rattray's an* of the greatest iniportaiia*, 
sliowing clearly the necessity (well known) of sending European 
childrep as soon as p(»ssible to live in the 'remperate Zone, not 
merely, as some writers assert, for education, but^ much more 
importanfly, for their health. 

Effect on the Skin.- - 'J'hc cutaneOus system in all tropical regions 
is flushed with blood, and in the damper parts is more or less cov(*ri'd 
with visible sweat, wliich is appafently suitable for the growth of 
fungi. 

In the dry hot climates the skin is dry, and in persons wlio possess 
few layers of horny cells it is liable to b(*comc inflamed and cracked. 
The hair, particularly on ladies who have resided some lime in the 
dry tropics without a change, is apt to fall out. 
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PRBSSURE. 

The atmospheric pn^ssurc at different localities scattered all 
over the world may be measured by the barojneler, due care being 
taken to correct the reading for index error, capacity, capillarity, 
temperdturc, and altitude; and the data so obtained may be. enters 
on a map of Mercator's projection of the world, and finally points 
of similar pressure, as indicated in this map, ma}^ be joined together 
by curves, thus producing an isobaric chart. 

The result of this investigation shows that, generally speaking, 
at sea-le\'(‘l th(‘rc is high pressure at about 30 degrees north or south 
of the Equator, and thjil from this the pressure decreases towards 
the Equator. 

The reason why the i)ressure is low at the lujuator is partially 
due to the heating of the air by the sun’s rays, but more especially to 
the ccmsiderable addition of aqueous vapour to the air in these 
regions, with the result that it ascends with considerable force, 
and goes on Jiscending to very high altitudes, owing to repeated 
warming from the condens.ii ion of aqueous vai)Our and the liberation 
of latent heat. • 

I'hongh the pressure at 30 degrees is higher than that at 
the Equiitor at sea- level; it is considerably less than ai higher 
altitudes. Consequently air passing upwards from sc^a-lcvel at 
the Equator into higher strata will then flow either north or south 
towards 30 degrees; but as it flow's it is compressc'd as the latitude 
increases, and hence the current of air fl<jwing polewards l?ccomes 
narrower and narrower, and finally, owing to this, is* forced down 
by the incrc^asing pressure, until it reaches sea-lcvel at 30 degrees 
north or south, causing the high pressure about this latitude. 
This compression is helped by the cooling of tlie air as it proceeds 
polewards, and by the c(‘ntrifngal force of the earth's rotation. 

Apart from this gcniTal distribution, there arc diurnal and annual 
variations in the pressure. The diurnal variation of pressure is 
best marked in the tropics, diminishing as the Poles are approached 
— c.g,, at Calcutta it is o«i2 inch, w'hcreas at Greenwdeh it is only 
0*02 inch. The cause of this diurnal variation is the heating of the 
air by the sun, but there is also another cause, producing, according 
to Blandford, a variation of o-i inch in India, and acting twice 
daily, the nature of which is not knowm. • 

The cause of these seasonaF variations in the pressure is the 
heating or cooling of the land, which, in the case of Colombo, is 
associfitcd with the monsoons. ‘ Thus, the low pressures occur in 
the season of the south-west monsoon, May, June, and July, 
when air is travelling from high pressure at the Equator to low’’ 
pressure in the warm plains of Asia; and the high i>ressures are 
associated with the north-cast monsoon, when air is travelling 
from the cold plains of Asia, wrhere it is at considerable pressure, 
towards the Equator, where the pressure is less. 
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Bfleots. 

The effects on mankind of the slighter variations of atmospheric 
pressure arc quite unknown and unstudied, scientifically, as far as 
we know, though the subject merits careful research. It is possible 
that they are Without effect, because they decrease with altitude in 
the same ratio in which the pressure diminishes, but without produo- 
ihg any obvious effect from a climatic point of view. When atmo* 
spheric pressure is increased considerably, as in the use of special 
apparatus for deep diving and in the caissons iilled with compressed 
air which engineers use to lay the underwater fnundations of 
bridges, then a scries of symptoms are produced which are called 
caisson disease, and to this we shall refer m a later chapter, as the 
conditions 'ire pathtJogical and not jdiy&iological. 

1'hc.Tc is also ilic coniliLion oL (iinumshcd cLtiiiosphuric prc.'fl no which is 
louiicl in mountdui clinidlos. 'J hus. il tJic pressure at soadeve is 7O2 miiU- 
mcLrcs of men iiry <ii 25 ' C., then at an altitiule of 500 metres, cii. at the same 
temperature, this hwonies 720 .it i.oix) metres O79; at 2,ouo metres (>04; 
Jit iiu tres 5^0; at jii es 475; at 5,1 hwj metres 420; anil at 6.o(>u 

luetres 370. Ihit it the teiiipLi lie At s.tmn ineties weic o® C., instead of 
Jo" C., then tl'O piessure would * 394 miUinieties, and at 0,ooo metres 343 
millimeti es ; hde at 3,'Kiu iiieti it is 5 1 7 Jii o® C., and 33d at 25® C. 

It inuhl then lore he noteil th.it the mean pressure is nut the same at similar 
altitudes in the Iropies and in UMupei ate climates, but somewhat higher. 

Mankind < an li\e and has lornied pcrDuinciit habitations in i'lbet at places 
over 4,900 iiieties above sea-lcvcl, and Hahn states that in the Bolivian 
province ol Chic has people live at an altitude ol 5,1 hio metres. 

llaliA, quoting Bdj)pig and Keck, stiites that natives living on the high 
Andean pLUi^ns siilter irom certain disagreeable eileets, but we have been 
unable to hiid what they mean cx«ielly by this expres.sioii. 

j^loiintain siikiiess belongs to the pathologic.nl portion, and will therefore 
be eon.-'jdcn*d later; .iiid all we c.iii write nMth regard to the phy.su)logical 
elfe* Is ol pressure is to invite the atleiilion ol ohscrveis, who live at or visit 
high altitudes, to tiie great lack of accurate infonualion wiUi regard to these 
matters. 


WINDS. 

• The motion of the air in passing from rcgioi^s of high to those of 
low pressure constitute the winds, which may be (‘lassified into per- 
inaiieiil, periodical, variable, and local. 

Perqianent winds arc caused by the exp insion oE the hot equa- 
torial air which rises to high altitudes and passes polewards. 

If Fig.® 7, whicli demonstrated Ferrell's latest ideas as to the 
circulation of the air. be studicd,®in general it will be noticed that 
the zones of equatorial calms and rains are- indicated, as well as 
the zones of subtropical calms add drought. 

The unbroken arrows indicate the surface winds, and the broken 
arrows the upper currents. The margin of the circle shows a vtjrtical 
section of the atmosphere in which the 'arrows indicate the move- 
ments. The equatorial area is marked in the centre. 

n this figure be carefully examined, it will be seen rorn the section 
of the atmosphere^on the sides of the figure that the heated aii 
rises over the Equator to high altitudes, and flows to the poles; 
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but at lesser altitudes it descends in the region of subtropical calms, 
and either passes polewards or to the Equator. Within the arpa 
from 0 to 30 degrees tliere. are winds called the ‘ trades,* which 
blow from 36 degrees towards the Equator, aqd which on reference 
to Fig. (), can be noted as north-east trades and south-east trades, 
and it will also be obser\’ed tliat the only portion of the ocean 
free from them is the North Indian Ocean, where the south- 
west monsoons occur. The north-east monsoon is really a trade- 
wind. 

Further, it will be noted that as the air niovc^ in opposite direc- 
tions along the surface in the n‘gion «>f latitude 35 ilegrees, there is 
an c'lbsciice of prevailing winds. Tlu s<‘ belts of calms are called ‘ the 
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subtropical belts/ or the calms of ('jincer and ('apricorn. Again, at 
the Equator there are eahns for the Scime reason, and these are often 
called * the doldrums.* * 

The trade-winds are only to bS seen typically in oceanic regions, 
where the temperature is equable,**and there are no local conditions 
to cause them to deviate from their cours(‘. But they, together 
with their intennediate zones of calms, shift their positions according^ 
to the teinperalure, having, therefore, diJT(*rent areas in such months' 
as March and Septamber. On an avcTage thc^ north-east trades 
extend from 7 degrees to 29 degrees north in the Atlantic, and the 
south-east to 20 degrees south. During the summer they.advhm e 
a few degrees north, and in the wdnter recede to the south. In 
spring the centre of the doldrums is only i to 2 degrees north of 
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^'■'£^i)ator, while- iU summer it is about 9 or io degrees north 
4^ttide, mid!,' as will be explained later, the tropical rains of certain 
depend upon this movement. Their eastedj; direction is 
■ di}c to the rotation, of 'the world. 

' PariodiejBll jvinds arc the movcuicnls ol the air i^roduLt'd by the alternate 
hoatlx^ (by the sun) aifd cooling oL large tracts of lands, and the most important 
ol these alTe the monsf^ons; to vihich roierviitc has already been made. 

. Vaic(Abl6.]irlll^S arc found in the regions of calms interposed between the 
trades in the Atlantic and J?acilir. Ot cans. 

Loeid Winds' are ol great importanc e in the, tropics, constituting the so- 
called^ iaad wlhd, sea brec7.e. mountain wind, etc., and .scveidl othei'S to be 
r^cTrqd to later, -to wliich H 2 )uchil local names have been given. 

"The wind. about wliiclf a great deal is s])oken in every troiuc'al country is 
* tlie lahd'wind.' During ihe day the laml beromes heated by the sun, and 
causes th^ai^o rise, thus loaseiiiiig the pVes.sure. and drawing the air from the 
soa, cau^ng a sea breezl^ which is. of course, very humid . During the night, 
liowever, by terrestrial radiation, the land becomes tooler lhan*lhe sea, and 
the air travels from the land to the sea, and constitutes Ihe land wind. 'J'liis 
wind, as a rulc. is dry, and' has a very deleterious eiSect on men and animals 
by extracting moisluie and abruptly cooling the body, and thereby lowering 
the resisting -power to disease. licucc the i oinplaints made by old residents 
about tJic land breezes. On the other Jiarid, new-comers delight in them, 
because they are bo cool. 

'L'Jiiblcind wintl is*nu)ro marked at tcrlain seasons of the year than at others, 
being pcirlicularly It in Colomlio iii those montlis when' there is less cloud, 
becau.'tc the teire.strial radiation ^s then nu>re* xmu ked . There is, however, 
nothing like a tlefiintc season ior a^pronouiic&l land wiml.^for it can take place 
ji any time, onlv depending upon terrestrial radiation. 

A lew rciiiJiiks may be uselul witli regaid to some local winds:— 

The Siroeco (Italian, /The sirocco is k south-easi wind with a 

Jilgh tempera tiire, whicli, ( oming irom the high Land ol North Africa, descends 
to the Mcditerf!incan, and may reach Malta and some parts ot Italy. It is 
considcicd to be \ery eiiervatitfg. 

The Solano,— 'I'lie sola no is a south-easterly wind, blowing from the Sahara 
into Spain. 

The Harmattan. — The liaimattan is a hut easterly wind, coming from the 
Sahara Dcftei t, and rarrriiig dust Lar out into the Atlantic 

In the months ol No\ ember lo* March this wind meets willi thn nortli- 
cast trade In its int^sl southerly position, wdth the result that it is deflected 
soutliwards down the \ycst coast of Africa. It is a very dry wind, and tlicrc- 
f#rc extr.icls moisture from everything it conies across. Hence human beings 
feel their skin dry and hard, <ind may sulfer from bloixling from the nose 
ond lips while furnitore creaks and ^oans in a most supernatural manner. 

• The Khhmsliu — ^Ttie khamsin, or khamsocn, is the dust-laden^ wind which 
blows from tlie Sahara into Egypt at intervals during fifty days about Easter- 
time, and is very disagreeable, especially when associated, as It often is, with 
high air teno^eraturcs, when it may produce pathological changes in persons 
in poor health situate in places unsaitaWe for bearing heat, .such as railway 
trains. 

' Pamperos. — ^These are the soulli-westwrly vj^nds of Brazil. Europeans have 
altered the significance ot the name t(y squally cyclonic winds in the same 
vicinity. ■ m • ^ ^ 

€|uUi. 7 -The ghibli is a violist south or' ■oU'&reast wind blowing into 
Trifioli from the desert, and carrying with it a quantity of sand, which causes 
irritatioit to the conjunctivas and which may induce nervous S3nnptoms. 

The Foehn,— Though essentially a temperate or, cool climate wind, still the 
foehfi^cSidsthin the tropics. The loehn is to be seen in its home, Switzerland, 
asa svarta dry wind which blcfivs with great violence downwards from the crest 
of the Alps, and has.marked effects upon man and animals, as it has a d^pcess- 
ktng effect upon the mind and the ner^us system. It was thought at one 
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time that this ivitirl came from the Sahara, lait all evidence is against tUs, 
and the present idea is that it is a local wind which is produced by a high 
south-east ami a low north-\\est pn'ssiire. and attains its high tcmiieraturc 
as well as its diyii(‘s> in its descent ironi the summits of the Alps on their 
northern side, and less tyjiual on the southern as]>i>ct when the pressure is 
high m the north-west and is low in the south-east. 

Koehn-like winds oeiur in Trebizond, and on Ixikc T-rmia, in Persia, where 
it is (ant'd .sv/fw/on, and blows down the ea*dern shlc of the New Zealand Alps 
on to the rantei bury Plains. 

Jt also occurs at i^esht. on the southern shores ol the Caspian Sea; also in 
South (ic'orgia, as well as in the Andes and at Kana/awa in Jaxian. 

\Ve have, above. gi\c*n the usual explanation ol the sirotco, but it must 
be noted that it is ])robably a ‘ ioehn * wind, lor ilridone, many years ago, 
noted that in Sicily it could not pn.ssibly come Iroin the Sahara, lieeause it 
would have been most \ iolent on the south i oast, u heieas it is actually ut its 
greatest \ iolc-iu e on the noi th coast, es]»tc lally at Palermo. 

The ■ siiocio di lAwaiite,’ between Pylos and K\ p(iMs.(;ia, isal.so a ' foehn * 
wind, as is the siroxo ol Ali'ieis, and ]>robab1y tlu* solano ol Siiain and the 
vent d’Kspagnc on the northern aspei t ol the Pyrenees. 

Cyclonic Storms.— liesides ordmaiv winds. e>elome disluibaiu es called 
storms ocfiir. C'yclonie storms recc-i\e (liiferciil names in various ]»arts of 
the world, lx in<: < ailed c\(loties in India, ('c^lon, and .Mauiitiii.s. Iiiiri ii ancs 
in tile \Vc“'1 Indies, tv})hoon.'- jii the China Seas iVIild cyi Ionic stomis met 
willi on iJie West Coast <if Alma and tlsewheie aie ( alled^torihidc-es. 

Electrical Conditions. 

Silent electrical disci targes are frequent in tlie tropics, and the 
acidity which they produce* is sui)pose(i to lie the causi* of devitrifica- 
tion, wliich is so trying to jiersons working with all except the best 
microscopicid and other lensi^s. • 

Thiinderstornis of astoiiishing violence are frequent in many 
l>arts of the Irojncs, rmd generally cool tlic idmospliere for tlu* time. 

It is a popular belief that the electrical condition of tlie atmosiSiere 
has some influence upon life, but if this is so llien it is an untroddi^n 
fh'ld, as far as we know, for we liave been unable to lind ary delinite 
scieiitilic observations wliich can continn or refute the iioimlar 
belief. Hahn considers that tlu‘re is iki iiulieation that atmospheric 
electricity jilays a notable i)art in climatology. 


Sun’s Rays. 


Sunlight contains heat rays (red), light rays (yellow), and chemical 
rays (blue, violet, and ultra- violent); that is to say, rays extending 
from the infra-red to as far as 2yi /i/i in the ultra-violet (Gibbs), 
but i*-. much influenced l)y latitude, longitude, altitude, and the daily 
and liourly varying local nieteoijologjcal conditions. 

'J'hesc rays reach the earth, atcording to I-angley, in the following 


percentages : — 


Percent. 


I llra-viuU't 
Violet .« 
Blue 

Green i.sli-bliir 

Yellow 

Red 

Infra-red .. 


.. 39 

.. 4 * 

.. 4 » 

• • 54 • 

.. <>3 

.. 70 

.. 70 
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rVccr. Gibbs, and Bacon have shown that, though the tropical 
light of Manila contains few, if any, more ultra-violet rays than the 
Temperate Zone, still the chemical rays have more effect there 
than in a temperate climate, and these effects va^ on different 
days. Freer distinguislies ' actinic * and ‘ non-actinic * days, on 
both of which the sky may be equally clear. The cause of the 
difference between an actinic and non-Jictinic day is not under- 
stood. (iibbs does not believe that the normal intensiti(‘s of the 
light in the tropics is different from that of any other region, the 
influence of local meteorological conditions being excluded, the 
most important of these b(‘ing the humidity. Aron suspects that 
the deleterious influence of tropical sunlight is du(‘ to the long 
heat waves nither than to llu‘ short chemical waves, which we will 
now consider. 

The chemical rays ajqiear to have, first, a stimulative and 
beneficial influenct*, and, secondly, a lifirmful influence. 

Stimulative Influence. Fiiiseri, by experimtmts upon tadpoles, 
earthworms, bet'tks, flies, etc., came to the conclusion that tlie 
action of tlu* clu‘mical or blue-violet rays was very considerable as 
coin]Mr(‘d witlf light (yellow) <)r heat (red) rays, and that, tlioiigli 
th«‘ir action was probably viTy coinple.y still, it could bi‘ best 
considered as an »*.Nc.itatiou of the uerv'ous svstein. 

This e.xcitatioii was so powcTfnl as to jm^duce reflex actions in 
tadpoles and movements in oilier {inimals, while in man he con- 
si<!<‘rs X\um to be the cansi* .of the feeling of hicn-ctre (‘xperumced on 
a bright, sunny day, which he compares with the dejiression felt 
on a (Lirk, cloudy day. 

Bactericidal Properties.- -Downes and Blunt in 1877 showed that 
tile cliemical ravs could kill bacteria. wliiU* D’Arsonval and Charrain 
showed tiiat tluw could kill tlie Bacillus pvocyanciis. In iqoj 
Bernard and Morgan deiiionstrat(‘d that il was tlu' middle third of 
the ultra-violet portion of tlu* spectrum which caused these bac- 
tericidal effects. 

^Harmful Influences A('i rh Skin iKKir.irjo.v.— -Charcot in 1859 
first (‘Xi)re.ssctl the opinion that it was lJii‘ chemical and not the 
lieat rays wliicli prodia c'd sunburn, and showed that the dermatitis 
causixl by strong eh'ctric light was identical with that causi'd by the 
sun. ' . ‘ 

In 1889 ^'idiiiark proved this del^nituly by using an electric arc 
of J,2oo caiulh' -power, the light of which was first passed through 
water to absorb the heat rays, an<l'tlicn allowed to fall ujiou the 
shavi‘n skin of a whit«* rabbit, when the characteristic inflammation 
resulted. He then inteqiosed a plate of ordinary glass to excludi* 
llu^ ultra-violet rays, when the skin remained unaffected. 

In 19O1 T^insen plac('d on the flexor surface ofHiis forearm a plate 
of rock-crystal and pieces of different-coloured glass, and also wrote 
his initials in Indian ink. He then exposed the arm to the rays 
from an 8o-amp6re arc for twenty minutes, ten minutes at a distance 
of 50 metres and ten minutes at 75 metres. The result was that 
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first all i^rts were slightly influenced by the heat, and then those 
parts which were unprotected or covered with rock-crystal became 
red and inflamed, and later d(*squamatcd and became pigmented, 
while the parts covered by glass and Indian ink, after the slight 
initial inflammation due to the lieat, did not further react, lliis 
experiment is intcTcsting as showing that the effects due to heat 
appear at once and pass off quickly, while those due to the chemical 
rays do not begin until after a lapse of three hours, which agrees 
with the well-knovTi fact that a sunburn takes some time to develop. 

Freund, as the result of his experiments, concluded that the 
clieniical rays penetrated into the skin. Bernard and Morgan found 
tliat the ultra-violet rays were the acti\'c agent in producing sun- 
burn. 

The histology of solar erx'lhcma is not well known. Leredde and 
Pantrie made a biopsy on the skin of the shoulder of one of their 
friends who was sulfering from sunburn of three days’ duration. 
The skin was in a condition of acute erythema, without redema or 
effusion. Tiider a low power of the microscope the epidermis 
appeared lujrmal in tJiickness and disposition, but the h«)my layer 
was exfoliated in place>*. The dermis was richer fhaii normal in 
cellular elements, and the etmncctive-tissiic bundles were swollen. 
Under a higher pfiwer the intercellular spaces appeared larger than 
normal. The vessels of the dermis were dilated, and there vras 
a slight leucocytic inliltratbiii, while the connective-tissue cells were 
swollen. Thest' appoaran< es an' exactly like those producq^ by th(! 
rays of an elect i ie light. ^ 

If the sun's action stops at lids, tlie only change will be the 
deposit of the yollowisli-brown i)iguK‘nt in tlie skin so well known 
in the tropics. If, however, the action is more intense, an exuda- 
tion appears, wliicli may be siTo-libriiious, cellular, or bloody, while 
tli(' dej5tli to which these changes may extend dependi? upon the 
intensity of the light. The t'pithelium becomes swollen, and bullae 
may form, and the connective tissue of the dermis be swollen. 

The pigmentation of tlu- epidermis is important, and will 4 )e 
referred to at greater li'ngth in the next si'ction. 

Chronic Skin Ikrita jion.- The chronic effects produced on the 
skill by the chemical energy of light are:- - . 

(t) Pigmentation. • 

(2) Vascuiar iiiodilication. 

(3) Disease^ 

(r) Pigmentation , — ^It is well known lliat pigmentation follows 
sunburn, but until recently it was not evident that it was of a 
protective luiture. 

In i888 Wedding, confirmed by Charcot, first made this jxiint 
clear, though l^nna in 1885 was the first to say that it to be 
regarded as useful, inasmuch as it prevented the rays penkrating 
-too deeply, thus preventing inflammation. 

In 1890 Finseii painted a black ring 2 inches wide round his arm 
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with Indian ink to imitate the colour of a negro’s skin, and then 
exposed it for three hours to a very hot sun. For a time the skin 
remained normal, showing only a little redness at the -edge of the 
black paint, but in djCic course it became red and inflamed, except 
where it had been painted black. After several days the erythema 
disappeared, and the area which liad been red was noticed to have 
become distinctly pigmented, or, in plain language, was sunburnt. 

He then exposed it again to the sun, but this time the area which 
had originally been covered with Indian ink was unprotected. 
The result was that this part became red and inflamed, while the 
pigmented area was una1Tect(*d. except that it became a little more 
pigmented. 

This experiment of Finsen’s shows that the colour of native races 
living in the tropics is ])rotcctivo, and was possibly origiiuiyy induced 
by the sun. Sambon and Baly found that the ultra-violet rays were 
ontindy al)sorbcd by a pigmented piece of skin, and tliertdon* support 
the theory that pigjuentrition affords an eflicient natural protection 
against ultra-violet 

Dyson sludu^ii oiitamoii.s pi^nientation in 1911, and loncIudcM] tlnf: the 
formation of mcUiuulK' pi^nicnl was a normal function ot the nuclei of the 
epidermal cell, metalx}lisni liein^ due to a li()qichromo, in which melanin is 
trie chromatic proUin portion. This pigment }>asses to the cnitis by way of 
the lymph stream. 'I'ho formation ot the pigment can bo increased by agents 
such as light, ]icat,and toxins, but the increase is usually transitory and tends 
to disappear; but if there is dcticient drainage ot the lymph from the cutis 
the pigmfintacr lunula les, and unless the drainage is improved lends to become 
progressively w#rse. Decrca.siMl vitality of the cells may pos.sibly cause the 
oveipro<luction of pigment due to diminution in nutrition, but if the cells 
become functionally inactive then pigment production ceases, anil the existing 
pigment being carried away by the blood-stream, the part becomes depig- 
mented, which is probably the case in vitiligo, in wliicli, alter hyperpigmenta- 
tion, the slsin hcromes depigmented. 

That the dark pigmentation is useful is shown also b}- the observa- 
tion made by us on various occasions that natives sui’iVring from 
Itucoderma avoid going into the sun, as they state that tin* impig- 
monted portions of tlie skin liecoiiK* inflamed and painful. In this 
connection, an interesting case showing the importance, of tliesi^ rays 
came un^cr our notice. A native, who had develoiuxl large leuco- 
ilcrmic patches involving the whole of the face, noticed that 
he could noSonger work in the sun. as c*ach time he tried to do so tliu 
patches became painful and he felt ^ck, very weak, and giddy, and 
therefore asked to be relieved of his outdoor duties; but it was held 
that he was still fit to discharge his ordinary duties, with the result 
that the unfortunate man was compelled to resign his appointmt^iit 
a few months later. It is therefore well that the importance of 
skin pigmentation should be more widely known. 

Genqjally speaking, in regions where the sunlight is very intense the race 
is densdy pigmented. As a rule, the people who live nearei* the Equator 
are more pigmented than those farther away — e.g., the black colour of the 
West African can be compared with the red of the American Indian or the 
yellow of the Giinese. But this rule is not without exceptions, tor the 
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Sinhalese, living nearer the ICciualor, arc ilisliiiclly less pigjnonled than the 
Tamils ot the wanner regions ol Jallna anti South India. ... i 

There is also not the slightest doubt inat the European living in tronicai 
countries beebnu-s ilnrker, a lart which specially «npplies lo the desi'eivlants 
of the setthMs. On ilu- other hand, according to hliisen, tht* dark colour oi 
the negro diiuinishes to sensdde degiee in Europe. 

It must be noted, ht)\ve\er, that a leriain number ol Europeans do not 
become .sunburnt in the Iropit s. On the contraiy. their skin, espedallv in 
hnalities where the ilimate is damp anti hot, nuiy lake a ju'iuhar wdiuisli 
colour, even in ea.ses in winch the blooti examination doe> mit reveal an\ 
sensiltle decrease in the aiuoimi oi lucmoglolun. As a result oi an exteiidwl 
senes of ob.serva lions made by mediiaJ olliteis in the JMijlip])iiie l.slaiids, 
Cliamberlaiii rejKiits that the rcti tell uiunls ayerageil 5 , 2 «)«»,titK» poi 
milliiueiie in healthy Ameruaii soMieis. aveiaging twenty-six >ears of age, 
after tw'ent\ month.s' .".ervn e neai sea-level, wlmh lount does not ddter Ironi 
the normal as at present um ognized lor liialthy >**ung men in the leinperato 
Zone. The haemoglobin averaged Su-O |»ei lenl.. .md Ihe colour index 
lo , lK)fh ol which wen* a lit lit low. bu< iitd sullii leiilly .so to inilicate 
tlelinile aiicemi:!. lb* believt -* ilial Ihe i).iilor iiii*nlu>iied above is as a lule 
tine to a siiperfu lal ist iKeiiiM. , 

The etto. t of tiopiiiil light tin man li.is been matle the -iiibjeit of a spei uil 
memoir b\’ Wtiodriilf, wlio points out that till tiver the glol>e the peojuc "'h® 
live neaiiT the j»oIes are bltnitlei* llitiii those resitling neai tfie l-tiualoi. lie 
thiuk.s th.vt iiiMiliii lent pigmentation, by ]»eiiuilting the pwutratioii ol the 
t'hemital ivivs, tondutes to Ihe intreasol attivitv tif the miinl aivl vigour 
in the must les width is ttniii^l in nevv-t oiuei-s in the tropics I hi-' tonilition 
ol excitation causes them lo overtio thenisdves socmei or la lei, ami Vo 
pro<lu(ea leeling ol exhaiislion w'hieli lie desei dies a*» tiopeal exhaustion. 

He fuilhei ^t>nsltler^ that white men eaunot biionu* a» t liinati/ed ni the 
liopit s, anti also that thev should be]Moiet i«m 1 bv t Itillnng opafjue to the blue 
and iiltia- violet lays. l*oi this purpose he says lluil the nutei cit>tliifig slioulil 
be white, grev, or yellow, boiause heal will be least absorbed 1he.se colours, 
w'hile the iintlerclolhing .should fu- black or yellow, lo slop the nltra-violi*t 
ravs. l*'or olfit e-workers and oUieis nt>l exposetl lo Ilu* duett sun-rays lit* 
advises black tu' dark blue, but he states that il is ntd known whether blue 
or blat k ext ludes the ultra-violet lays. 

Me al.sti strongly atlvises opcit|Uf* liead-gea’, as lie .sav-^ il is siiryirising how 
transjiaient thestaljiand .skullaie to light lay-, a>id that ii is t ertain t luit Hu- 
ultra-violet ravs pass thiough them. 

Mi; points out the nuisanif ol the ghTre Irom Inui.'.es painte«l while in Hit* 
liopics, and mentions the better coloiiis ol irieeii, dark vellow. and biow^i 
'rile gradual disafipeaianc e ot the white buildings in the biisim**'- p.iit <d 
Colt)inl>o, an«l tlii- a])jieaiaui e ol new biiildiiig-% tolouud biovvii, iiiilii .iies the 
loirei liiess of his views. 

Wfule It is not possible In agree with .ill tir even with many of Woodriill s 
statemenls. there is iiti doubt vvhatevei lh.it Hiere is a great geiiertil truth iii 
wli.l1 he s.iys, though m.iny ol llif m.itteis upon vvhuh lie touches are purely 
siK'c.iilalivo ^ 

On the other there U ino'it iiigeiit need for i)n)teeti(ui from 

sunlight both :ls regards tlu* eyes and the whole liody. With regard 
to the effect of the Iropicrd sun on in.'in and .inini.ils, .some most 
interesting t'X]H*riineiits haM* l^eeii jierlormed in the I^hili]){)ine 
Islands by Aron and Gibb^ se])aralelv. Rabbits and monkey^ ~ 
i.c., animals with fimited jwiwer of iihysical heal regulation -die if 
exposed to the sinr.s ray.s. The hotly temperature of thise Hiiimals 
rises to febrile heights, wliile the j)ost-morlem reveals h«einorrhages 
into the meninges, and in the ease of monkey's into the heart. If, 
however, tlie increase of heat absorbed from the sun's radiation is 
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compensated by increased loss from the animal by such means as a 
strong wind, the animal suffers no discomfort. Insolation of the 
skull alone is without effect if the body tempeniture is kept witliiii 
normal limits. Our. own experiments showed that rabbits died 
in about an hour if cxpostxl to the sun with their liead sliaven, 
and lived if protected from thesti rays by means of red glass Aron 
and (libbs have also shown that if the' human skin is (‘\i)osed to the 
sun's rays the temperature of the area so exposc'd rises as »i rule nion' 
ra])idly and nsiches a higlier maximum 111 a dark skin tlian in a 
liglit, until the nerve endings of the latter an* irritated by the pro- 
longed cxi)osurc. I'lii*. black skin is j)rotc(:tive because it guards 
the nerve endings from irritation, and Ix^cause of the more rapid 
radiation by means of whicli heat is quickly lo^t. especially from the 
area m the shade, which is usually greater in c‘xtent than the part 
in the suiilighl I'lirther. it is probable, that llu* ri‘lati\V*ly greater 
numl)er of sweat gl.iit<ls in the dark skin is also |)rot(‘cti\'e. The air 
in the human liair, cspeeially in black hair, under the iiifliiouce of 
the tropical sun acquires (‘xci^edmgly high ti*in]>eratim-. There is 
not the slightest doubt that the pigmentation of native races is 
proUrtivii, aftd that the oldi-r theories of Walt/ that carbon w.is 
d('po.sited in the lissiit'.-. t)wiiig to iin]>eifi*ct oxidation due to heat, 
and tliat of Darwin that it was diui tn a survival of tlit)se best litti'd 
to withstand tropical disease -for lu- bi*lieved that pigineiitatioii 
preveiitetl the native from being attacked by tlie fatal miasmata of 
tlu* country v.tiiinol now be st‘riou.'>!v coiisid red. 

As to the grigin of the ])ignienl. this question must lie considered 
as far from settled. I'liere are tw(» possible sourois for the melanin, 
vi/! : -- 

(rt) The h:emoglobiii i»;‘ tin* blood. 

,, (h) Tlie cells of the epulennis. 

(rt) Thv -Tliis theory suggi-^ts that lifemoglobin 

alttTed into melanin eithr.r in the blood-stieam, in the coiinective- 
Tissue cells, or in siu'Cial melaiu oblasts, which by aiiKeboid moveiiienl 
take the pigment to the i-pidermis. 

(?i) The (\'lls of the Tpidcnnis.- -Th\^ theory states that melanin 
IS maiimfaclun'd in situ by the e])ith(‘lial C(‘lis, and is not d«Tivi‘d 
from hten^iDglobin, and in view of the histology gi\Vu above this 
ajipi'ars to be probably the correct i|j)lulit)n of tin* problem. 

Melanosis, which varies from mere freckles through the diffuse 
yellow and brown jiigmcntatiou to tlu* jid-blaek of tlic African 
negro's skin, is caused by melanin granules lying in and b«*tweiu 
the cells of the epidermis. 

With regard to the iiigiueiitation of different races, it niiisi be 
remcuibered that it is <mly absent in albinos, ?ind that ii otciirs in 
the epidermis of the areohe and mammilla: of tlie breast, llie scrotum, 
labia majora, and arouiul the anus in white races, being contained 
chiefly iu the large basal colls of the Malpighian layer, and to much 
less extent in the more supcriicial layers, and the connective-tissue 
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cells of the papillary layer of the cerium. In negroes the pigmenta- 
tion is deeper and more diffusely spread in the epidermis. 

(2) VascidAt Modification. — ^Associated with pigmentation there 
is said to be a persistent dilatation of the vessels and capillaries of 
the skin, and it is stilted that liair and nails grow more rapidly in 
the tropics than in the Temperate Zone. 

IJght in general is be lieved to have an effect upon the blood, 
wliich absorl)s the violet and ultra-violet raj's, and the rod 
corpuscles under these influence's probably absorb more 
oxygen. 

(3) Disease.— With ri'gard to disc'ase. there appears to be no 
reason to doubt that the irrilating effect of light has at least a part 
in the aetiology of Kaposi’s disease (Xerodenna fiigmentosum), 
which we have met with in the tropics, where it would naturally 
develop raiJidly in children prone to the disease. 

There is also no dqubt that these rays play a part in the pro- 
duction of tin* erythema of pellagni. as will l>e d('scrib(‘d later on, 
and they may have somejcffect in producing sunstroke. 

Woodruff draws att('ntion to the .almost uniiersal neurasthenia 
of white men in tin* tropics, amc*ng wlunn h(' says iiisiinity is more 
conunon than in l'cnip(*rale ZoiU's. In support of the laltf'T state- 
ment. he asserts that the insanity rate in the ndlippine Army in 
1901 was 2*02 per milh', while in tlu' Ibiited States from i»Sc)S it 
was 1-13; but he remarks tliat the «liagiu)sis was not conlirmed on 
th(' arrival of sewral of the Philipiiine soUlu rs in tlu' Thiited Rtates. 
as they rccox'cred cn nuile. He draws attention tf)#the loss of 
memory in the tropics {Irofiival amnesia), a condition which is very 
prevalent on the \V(*st Coast of Africa, being often called ‘ cojTst 
memory.* He also mentions the middaj' su'sla as useful in pri‘- 
venti^ this neurasthenia, and in this he is also probably rf^orrcct, 
especially for hadies. Ordinary officials and business men, however, 
cannot aflord to rest in the middle of the day. 

Moon's Rays.' -The extravagant stories by old writers, aml^ 
especially the. tales given by sailc)rs with regard to the influence' (d 
tile rays from the full moon, have tlinnni such fliscredit u])on this 
subject that we have been unable to Ihul any literature seriously 
considering the effects of its Ttiys upon man. « 

Nevertheless, in our own experience, tliii rays of the full moon 
do produce headache and a certam amount of nerv'^ous irritability in 
persons who sleep in the open. The subject requiri'S and deserx-es 
scientilic study. ' 

ACCLIMATIZATION. 

Plehn seems to have been the first carijful observer clearly to prove 
that the changes induced in tlu* now-ctimer as he enters tlu* tropics 
in due course clisa])penr, and his organs becoming accustomed tQ the 
new work demandod from them, he virtually returns to the same 
condition of temperature, rcsinTation, etc., as in the Temperate 
Zone — ^in other words, becomes acclimatized. Further, if constantly 
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exposed to the sun's rays, his skin is apt to become more pigmented 
than normal, and to aiford a certain degree of protection against 
its rays. 

Sambon pointed ont long ago that it proper sanitary and other measures 
against disease were iiitrodureil into the tropks, and il care were taken with 
regard to food, drink, excessive heat, and the rays of the sun, there is no reason 
why the European sliould not live healthily in those regions; and this is true 
to a certain extent, but in our experience tlic Icngili of residence must be 
fxinsidcrcd, as even with c\'er\' care he may biKJome debilitated by tlic direct 
climatic influGnixs and ru(]unrc a change to a temperate climate, olherv'ise 
aitcr a time, the length oi whicli varies much in individuals, his health will 
be undermined and break down in some wjiy. 

Jlie extraordinary success ol the Anieiiean sanitarians in the canal zone 
of Central America, once one oi the most nnhealthy regions of the world, but 
where now the sickness-rate has l)een dimimshcti to less than half that of the 
death-rate of many a tropical town ii* oilen (iiioted. We feel that the basis 
of the largest jmiportioii of illness and death in the tropks is bad sanitation 
and not climatic in(lu<*nces. Notwithstanding these facts, a pCTiiiaiient 
colonization of the li>\\ lying regions ot the tropics W a while rare is, in our 
opinion, not ])ossil>le, ns a iiniloriuLy damp, liot climate cmlured for years 
diminishes the resistant c ag^nIl^t disease, and ha»a markedly deleterious effect 
on the ner\ous system. 1 crldity proliably also decreases alter the second 
or third gcneniMon. 'I In- tlimale greatly deteriorates the jdiysicjiie ol the 
children, as can easily bo ohser\(*d in any distiict of the lioi»ics at sea-level. 
In the liighlands, such as .some parts of JBriiishfEasl Alrica, colonization by a 
white race may be ])ossible, Ihoiigli Van Slandd has pointed out that pro- 
longed resideiK e in liopk al highlands produces changes in the nei vous ^'stems 
ot tlio sc<'OTid and .subsc*(tuont generations, even it il does not do w in the nr.st. 

These remarks in g<*neial agree with ('addv’s work, as lie cons^itleis that the 
1Cui'0])ea^ is unable to rear sliong iKnllhy children in India, a ml that even 
those whidi are sent homo, wdien four or live years old, owing to the debili- 
Itiling mtliicnecs of the troiueal (liiiiale at an iinportaiil growing period, are 
not ISO tine phy.siiaUy as tlieii jiareiits. 

If, liowovor, the now coin(*r into the tro])ics dosiros to bcconio 
.lOclimiitiKcd he must use some proti'ction for his head, and in many 
cases for his spine and eyes; ho must wear suitable clothing, live in 
suitable- houses, work in suitable oflicos. dwell in sanitary surround- 
jpgs, avoid alcohol and cxposimt to the midday sun, while roads 
in common use should be suitably construct tnl and wt'll shaded. 

It is not within tlie ])rovince of this work to go into detail with 
regard to these matters, but a few brief remarks may bi^ made. 

SuitaMe Head-gear.— .^11 Kuroj»cans should wear lu light lielmct 
or topee QO\'cr(;d with while or khaki-colourcd cloth externally 
and ventilated. This helmet sluniU have a broad brim lined with 
green and prolonged down the back of the neck, sliould be lined 
internally with red, or rod and yellow, or blark. and should pos.sess 
an internal band attachoil in such a manner that the head does not 
touch the frame of the hat, while it alUws fret; circulfition of llu: air. 

Wlicn persons are comiHillcd to work under the tropical sun and 
to 0X1)050 their backs to its ni}^, a thin strip of yellow and red 
coloused silk should be sewn into the shirt along the spine, or 
attached to the inner aspect of the coat by means of liooks and 
eyelets. Eyes should be protected with dark glasses, or with 
Sir William Crookes' non-actinic glass with side-pieces. 
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Ladies who are particular about the skin of the face* should wear 
veils, though these are \’ery wami. 

The reasons of these recjuireiiients are, while white reflects 
ver\' well, and absorbs \ery little, and is therefore excelK'iit o\- 
ternall\. yet it traiisiiiils the chemical raj's, while rod and yellow 
absorb tlieni. 

Clothing.- 'C lothing should be i<ios«‘ and as light as possible in 
weiglit. and of a white or khaki colour externally. Sainbon soint* 
years ago devised a cloth, called ‘ Solaro,' khaki-colourcd e\ti*rnally 
and red iiUeriially. with the object ol ])reventing the action of the 
sun’s rays on tlie body. It is made b\ using threads t»f yellow and 
blue twisted separat<*l\ and togelJier [t)r tlie warj), wliile red ilireads 
are used b'r the weft. I)ut these* latter are brought back in the pro- 
jiortion of three to oiH‘, so that the fnnit has three* yellow and thn*(* 
blue threads to enie red thread, thus producing the kJiaki colour. Jt 
shmild otily be used as a coat, and should be oblaimd as linn as 
jM)Ssible. anel made up as Iigliilv .is possible* witlu»iit linings or 
doublings. 'J'he general opinion at the jireseiit is. however, that 
white* is by f.ir the* liest eeiieuir. 

As re*gards uiide*redotliiug, we are* of the oi>inie>n that thin weiollen 
inate*rials are* the* best, but we are iie»l in fa\onr e)f oj)enweirk under- 
clothes. At the* im-seiit tune* the use of abdenninal woedlem or 
flannel Ivlls (sei-call<*d ‘cholera belts’) is miu h abused; they are 
useful, liowe*ve*r, to ]ie*e)])le with a te*ndenc\ to intestinal disordVrs. 

It sliould be* 1*1*1 nem here el that wlie-n e*Jothiiig is we‘t it is<i good 
conductor ol heat, and henc'e the risk of sitting dewivii in danij) 
clothes. Clothing slionld not he too lu*avv. nor le»o tight- lilting. 
J,adies sliould not we'ar teK» he*avy skirts, which e*ongest the pel\ic 
\'iscerfi . 

A silk hat and frock-coat leave still to be worn hy nun u,t oflickil 
functions at midday, but the custom is unfortunate, and may 
pe*rhaiis in time disapjiear. 

Houses, Offices, etc.- -Jiuilelings slitmld never be* i)ainteel whiter 
or blue, but should be of a dark re*d cedour. The amount of light 
admit t(*d to a roe>in sliould be* restricted, aiiel care should be taken 
that refle*ctie»n from the ground into tlie room doe*s not take place. 
Dee;p verandas, without which no building in the tropics 4s com- 
fortable, are of the* gre’atcst value in controlling the lijdit, as are 
tatties or tats made* of grasses ajid wood, anel jalousies. 

Kooms should be caj)able of being cooled by punkahs or fans, and 
.should be lit with e*le*ctric light whenever possible. Ice-blocks are 
very useful in \'ery warm weather or at meetings, or in sick-rooms. 
The walls of rooms should be jKiinte'el reise-ceilour. not white. 

Damp courses art* re*(juir(*d in the tropics, as walls are ajit to 
alisorb moisture anfl become ver>’ dainj). Kound roof-tiles and 
v(*ntiliited double ceilings are luicessjiry to keie*}) off tlie sun's riiys. 

Roads. — Roads should be* prote^cted from the gkiie; of the sun 
by diade-trees — ^that is to say, trees with spreading branclies — 
while plots of green grass arc most valuable in towns. There is not 



REFERENCES 


91 


t 

tlic blightcst doubt that fed roads are tlie most comfortable f(jr tlic 
eye and soothii^ to the nervous system, and that wiiite roads are 
exceedingly trying to both. 

Avoldanee of the Midday Heat.— If possible, travelling and 
muscular exertion should be done in the early morning or late 
afternoon, and avoided in the middle of the day, when a siesta is 
most beneficial. The absurd custom of making social calls at 
12 noon in certain parts of the tropics should ])e discouraged, and a 
more reasonable hour substituted. 

Avoidance of Alcohoi. -Alcohol should ncycr be taken before 
th(* sun goes down, for it unlits the iiulividual for work, and is the 
most important predisposing cause of sunstroke. 
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WooiMM'FF (1907). Tiopical Light. New Voik. (icioo). Lxpausion of 
R ices. New York. 
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■ M\ohiUijn - ('luMimal ct)iupi>silioi\--( 2 uanlity — 
Oiiality ln(i(! Ill ltd i.ils — (\ilLiil.ition ol cliulssr- Liiw proldii 

(lielarios— \ • Lipujil-- Li.ili Iviiuwn miilitTM— J<i*icT<*nc(‘s. 

PRELIMINARY REMARKS. 

II is nut uur |)ur]iu 5 ,o -tu atti-mpl 1 «j givt* an accuimt of tlu* foods 

iuiind in various tro])i(:,il n^gums. Inil nn-iuly logivo a brief summary 
of sonu* of till* inoru iinportaiit facts known lo us with regard to 
troiiical louds .uid tiu-ir upon man. , 

Thu bul)j* cl owes inucli r‘» the labours (»t MeC'ay in India, while 
Wilson in I'-gypt has showndiow this work can l)i‘ e.vtended to otlier 
parts of tliu tropi<*s. 

Wi' will begin 1)V tracing brielly the origins »>{ foods as f.ar as we 
know them. 

EVOLUTION. 

\\ tho piuM*nL nine liiini.iu fo<id is even'when* moie or Jess coukiui, .'iiid it is 
i.ire for inaukmd aiiywln-re lo eat.exeii toi .i liiiiit(*d period, nbsohiteJy mw 
ii\«itonals Dr. (niiiiplielL, lu .i niosi inteieslui^ m.uiiier. lias tiMceil tlie ev'olii- 
liuri of iiicin's tliei He di'>iiii^iiisiit». tiisl ol aii llui pri*-c«)c>kery epocti, cliiriii^ 
which evulMiif; .iiid piimeval man li\ed upon r.iw ncitericils, iiiuilterwi by .iny 
of the cIumiul.U ]>hysnMl priii’.essi*', m\olved in cookiii}’; scfcundly, the 
c<j«jkery e])och, wliu.h may lu* subiliMded mlo llie pre-ejbiciiltunil and the 
cihicultural er.is. in tlie li Miner, altlinii,!']) hu r.< inked his food, man did nut 
cultivate veget.d Innds, iiui ilnl lie i«‘.ir .iiiiiii.lIs fnr purposes ol loud. Duriiig« 
this period vegetal londs vvtMild piob.ibly be iis(*d iii greater (piaiilitios than 
iKifore. .IS they ate easier in nbt.uii tli.iii huiitevl .'inini.ils; and, also, iK'cause 
the proresses nf i:n«jk'MV bv breaking up the i:elluloso, rendered them more 
easily digestible and absorbable, and theretnre more nulritiniis, as well as 
more p.ilat.Llile Just .1*1 we h.i\i* .ibee.ile p'linted out Ih.il certain trifif's have 
remained in the sl.iLus nt the Stone* -Vge almost lo the pre.sciit da^ so certain 
trilies — p./f., the liushmen nt Afrir.i. the true Veddahs ol Ceylon, the Anda- 
manese of the liay ol Ik'iig.il, ,iiid the^iluji-igines of AustraliaA-liave remained 
m this pre-cil)icultiiral era These ixsiplcs ohtain their foods from all .sorts ol 
animals- worms. cciili|u*des. Hies, caterpillars aiits, etc — as well as from 
game, while their veg<*tal Inods an* collected .ind stored, but tlu^y have never 
learned to extract .my rliemical ^ulislaiice -pg., sugar — from their vegetal 
foods. Prolxibly this is one ot the reasons why they jirize lioiiey so highly. 

III the cibiciiltural era iiian cultivMted his vegetal ioods, and reared domestic 
animals for the purposes of. animal food, and here again his vegetal feeding 
increased in amount, as this food was the chcaf^t and easiest to prodiiC'\ 
llf‘re again rose the urgent need for salt, to wliich we have already drawn 
attention in the account of the migrations of negro trJlics. 

The arts of culti\'ation and domosticsitioii became gradually dispersed over 
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the world, but to-dciy it is exceedingly diflicult to Inico the means Uy wliieh 
this diffusion took pUioe, though it is probable that much of it was due to 
Aryan invci.sions. 

Priniilive wheats can be lound growing wild in J\ilestine to-day, and it is 
probable that the home pi tlus cultivathni w*is Mesopoianiia. ' It' also seems 
likely that the art o 1 bread-making w.is known to tlie Ch.ilcLeans and to the 
iCgyplians some three thousand and more yeais before the oommencemont 
ol the present era. 

According to Tibbies, rice cultivation was in existence in China some three 
thousand yeans before Christ, and w«is introduced into India by the Aryan 
invasion. From India it passed into JCurope with Alexander the (ireat’s 
army in >« < •. and iroiii ICiirope it was introduced into Aiuenca in the 
fifteentli .iiid sixteenth ceiiturieh. 

on tlu' other hand, was first ciillixated in Ameriea l>y the aiuuMit 
inhabitants ol Mexico and iVni, .iiid was Immglit by the Spaiii.iids to iCiirope 
and has gradually found its way all oxer the xx'oild. 

Millet .ippiMTs to hax 'leeii I'lillix .iteil liom x(‘iv <1111 lejit d.iys in Africa 
and Vhi.i, .ind ex»Mi in llone Age it hail extended into Middle and Soiitlieni 
ICuroiie. 

Heans xveie lirst cult ix'ale<l by tile \ryans, but the* baric cit bean conies Irom 
South Ameiiui, while lentils .in* oi jirehistoric origin, and spin.uh xv.is appar- 
eiitJv cultixMted by the Medes and Persians. (Unions possibly oiiginaled in 
India, xxiule tlie ]i>il:ito lame from Chile. 

I 'nut -growing is not as aiunnit as taneiil eiiltix .ition. 

The doiiiesticralion ol .Liiimals eii.ibJtsl man to oldain moat without being 
eomiielled to ro.im oxer l.irge aieasin scmu hot xvild g.ime. Man is oiniiix'orous 
and desires greatly to eat meat, bin when this \s unobtainable or in too small 
a i|uaniily to supjdy the needs ol the popnl.itioii. as in the piestMd war, he 
e.its the foods whu h arc; av.dl.dilf, .'iid is tii.anktiil *‘von though the) are not 
tJiose. after which Ins stomach flankers. 

The reason xvlix*’ man in b.aslern cciiinti les eats so miieh i n.e must be .sought 
for in the ox'erpxipiil.ilion ol llie Ma-iiern Asia of long ago, xvhen the great 
food ditlicnllieii iwgan those l.iigi* nioxeiucnts ol peoples xehich we hax-e noted 
III Chapter 1 1 . 

I'u-dex' (lox el nnieiif s place pcMiple.s cm meatless d.iys and gix*c‘ flieiu lood 
tiekfls, and the ^le-ipli-s obey willingly bec.iuse they uiidiTStaiid the reason, 
bill It might h.ixe lieen exlu rnely daimeroiis *ur .1 de.^-jiolic monarch ol 
IC.isiern .Vm Io hax e tins n.itiiie long .igo. The iiiling jioxx'ers 

of thobc days must have in\oki’<l the aid ol the leJigioiis sei ts, xxho. being 
IcMved .ind rcsiu-cdc'd by the ]n ople. xx'i'ie obeyed; .mil lo-d.iy thesv ithgious 
m.ixims are still in lorci*, and the pimple ax'oid animal lood, althougli the ovei- 
^opiil.'Liion on .icioiint oi wliieh the rulers proliably originated this custom 
h IS ccasod to exist. 

During historic days man has ,ittem])led to improxe ilu* .ipjnMr.incc, thtr 
smell, and the taste of liis loud by .dl sorts of deviees, whu ii x-ary in different 
countries. These refinements liulude eondiments and coloiiiing matten>, 
and form irt ol the basis of the s< lenee and .irt of modern cookery. 

Put inanirlesire.s not lood alone, but something to i hecr and exhilarate him 
xvhen he teels ill or depressed, and xvhenjie xvishes to celebrate some occasion; 
and hence in all couiitric's some form ol stimul.iting Jii|iiid is to bo found, 
be It 111 the fiirm ol tea, collxv, or cfjcoa. ol m.ill liciiiors, w’lnes or distilled 
spirit.s, and all these .ire ol gre.it antiquity. 

Karly dealers in lood m.iteiials s<ion learned that it xxms pruiitable to adulter- 
ate their meichandise, as this could be done xxdth impunity. Ol lute, legisla- 
tion, aided by chemical, physical, and physiological rc^search, is endeax ouring 
to insure that foodstutls shall Ik* pure, though with regard to some loods, .such 
as milk, the stand, ird is tar trom }K 5 rfection, and certainly in the trojucs mixed 
milk ttan rival sewage in the numlx*r.s of its orgtinisms. 

With reg.ard to qn.'inlity and composition of primitive foods, naturally but 
little is known, and this little is entirely due to McCay, who has investigated 
tlio dietary of the primitive peoples of Chota Nagpur in Bengal. Among 
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those there are peoples who have begun to cultivate the groupd, while. others 
still live upon the food which llu'v can gather. Thus the T)ravi<1ian Mundas 
and Unions eat insevAs, lizards, s'liakc^s, ra^.s, jackiils, and pigs— or, in other 
words, anything whiv.h they can c«ttch. Their daily dietary is oompoUed of 
prott'in So' grdTnmos, carbohydrates 500 grammes, and fats 50 grammes, which 
provides cai<»rit*< 2 S^jo. 

The Todas oi I ho Nilghiri Hills live upon milk, the moat of buffaloes and of 
such cuiimals as thoy ran kdl or ca]iture. They tako. no vegethl loocl, and 
heiK'o, like the carnivoicL, roquiro no salt, which is an essential to vegetal 
focd«'rs‘ ill onlor to proioiit nruJohib. 

'riio Ihishinon of Soiilh Afrii :\ and ^ho Bedouin of Arabia arc mod! eaters. 

Tlie necessity for food is to ])rovide heat and energy, and to form 
new bodily tissues, as wi ll as to niaki* good the wear and tear of 
existing tissues: and to do this a community requires ])ure water 
and plenty of it. and good and varied foodstuffs in quantity pro- 
portional io the numbers of the ]ioi>nlation. a fact whicli the i>rcsent 
war has made clear lo nearlv everv fainilv in tin* eivili/ed regions 
of the earth 

Dietetics are based u]>nn elieinii-.d and pliysinlogical considera- 
tions, into which wi* will now inquire teiy briefly. 

CHEMICAL COMPOSITION. 

Ill order 10 meet the i;* qnirenh nt^ of the body, foods must be 
e.oinposed of the same e.ssiuliat rheiuh al substances as that body. 
'riie\ are therelore made up of ]>roteius. carbolivd rates, fats^ mineral 
substani:i‘s. and \vat* r. but tlu ^e alone are iiwifficient to k^ep the 
body in health, and they must be associated with vitamifics and 
lipoids or nitrogenous* fats. • 

Proteins may be obtained from the muscles, bpnos. and OJ^aas of 
animals used as food, also from animal ]>rodue^ such as milk and 
eggs, while th(j many vi-getal substances, but particularly legumes, 
nuts, and cereals, alst; provide this valuable food coilfetituc'rrt. Their 
])riuiary x'alue is as tissue formers, and theii; secondary value as 
heal-ciiergy producers, but all proteins arc not of i*qiial value, q.s we 
shall see later. • 

Carbohydrates are chielly of vegetal origin, and are principally 
of value as heat-energy producers. * * • 

Fats are. widely distributed both in the animal nnd in the vegetal 
kingdoms, aind are e.-^sentuilly heat -energy i)roduccrs, wliilc tlu 
Lipoids or nitn^genous fats are indispensable to niqn, though their 
exact use is not known. • 

Mineral Substances are compounds of sotlinm, potassium, calcium, 
magnesium, manganese, and iron, either witli carbonic, suiphuric. 
phosphoric, and silicic acids, or wth acetic, cilfic, malic, oxalic, and 
tartaric acids, or with chlorine or fluorine. They produce no heat 
or energj', but arc essentials for building up the fluids and- tissues 
of the body, in whicH thpy repre.'^ent^Ane 5 or 6 per cent, of the total 
wei^t. • 

Watbr, forming some 58*5 per cent, by weight of the human body, 
is an indispensable. 
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VllliaUlM ar& nitrogenous complexes^ which are ^sential lor the 
growth or the- well-being of the organism. 

tins food materials may therefore be classified intp the great 
fi^ne^forniing protein, aided by salts and water, and the great heat- 
eoeirgv preducii^ carbohydrate and fats, aid^ by protein, and 
e£e^ntials, the vrork of which is not understood — viz., vitamines 
and lipoids. 

As the heat and energy can t>c expressed in terms of the calorie 
(or la^e calorie written with a capital C), which is the amount of heat 
necessary to raise the temperature of i kilogramme of water one 
degree coutigradc, and as protein is the essential 1 issue -formi'r, it 
follows that in calculations as to a diet two matters stand out — ^viz., 
thfe quantity of protein in that diet, and the number of calories 
. which can be obtained tlicrefrom. 

' yi/'ater has a food value of r in i.ooo, and should be freWy avail- 
able, and salt is usually easily i>rocurablc, though wc have lived in 
parts of the tropics in which neither were easily obtained. 

Vitamines and lipoids wc cannot measure, and at present we arc 
merely concerned with their presence. 

Therefore, fr6m a practical ])oint of view, the quantities which 
require calculation are the amount of protein in a diet and the 
number of Qalorics, and this brings us to tRc subject of quantity. 

QUANTHY. 

The. only accurate mot hod of determining the quantity of the 
various food f&tor^ of any given diet is by means of the respiration 
lalorimeter, in which the work done, th(‘. 1 km t generated, and the 
waste products , eliminated, are expressed in tonus of the Caloric, 
which, in enor^j^^ is the ociuivalont of 1-54 foot tons, or, in other 
words, reiiteseiits that amount of mechanical eiKTgy which is n quired 
to raise i ton in weight 1*54 foot in height. 

When the respiration calorimeter is n«)t available, the quantity 
ofrthe total food consumed by the. ])ersou or persons under obser\"a- 
tion shoiild be carefully weiglied and records made. Then samples 
of the various constituents (>f this diet should be analyzed, with the 
view of detenniniiig^ the quantity of i>rotoin, carbohydmte, and fat 
contained therein. 

With.regfrd to ^ the Calories produced by these various factors, 
Kubner 3 ej^crirrients upon animals* nabled him to enunciate the 
so-called isodynawic law, which states that 227 grammes of protein, 
or of carbohydrate, y^ld 930 Calories on consumption* in the body, 
and'that this is the same as the heat so produced by 100 grammes ol 
fat, and therefore 227 grammes of protein, or of carbohydrate, are 
* isodyimmic with 100 grammt s ot fet. In other words, i gramme of 
protein produces the same amount of heat aS i gramme of carbo- 
hydrate — ^viz., 4‘i Calories, while i gramme of fat gives 9-3 ( aleries. 

It may, perhaps, be incidentally noted that i gramme of alcohol 
produces 7-0 Calories. 
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Standard dit*ts ('Xprcssi^d in grammes have been determined for 
an average strong liealthy man weighing some it stone (68-70 kilo- 
grammes) and li\'ing under average conditions of work in the Tem- 
perate Zone/ Tlu* following table gi\'es some examples of these 


standards: — 






Protein. 

( 'avbohydiatc 

h'ai. 

< tilonrs. 

K.iiike 

iOO 


' mo 


Volt . . 

1 iS 1 

I 500 

■ 5 «> 

. 1.055 

UubniT 

1-2? 1 

I 500 1 

52 


Moluscbotl 

I ;,o 



3,160 

Atwater 

* 2 .*) 

4 on ^ 

125 



As these* diets an* on the man value, it is necessary' to have a table 
sliowing the values o1 children and women in t rnis of this man 
value. Such a table as made by (ireenwcH)d and Thompson is given 
below 


.Uhuitey*s Ctunuuut'^ 


/w/fi 1 Hire/ hood^i ommisstan. 

■tges. 

• 

W.iw 

I'ltiu* 

.Iges. 

Man 

Vtihtr. 

0 to 5 . . 

04 

0 to. 5 

•o- ; 

6 to 'I . . 

ci-5 

0 to 10 ^ 

0-; 

10 to 13 

0-6 

I * J.111I o^ ( r : 


14 to 15: 


M.iles . . 

1-0 

Male.-; 

GO tS 

0 0 

FcMiialcs 

OVS3 

i(> and (ivcM : 



Mal( .s 

i-o 


• 

1*0111. ilf-^ 

0-8 



Ml f hililri'ii, i,i);-d>iiu‘d 


Ml K lidd li ri , ro - 

os 18 

.tg.-:. 


hiiiisl jges. 

• 


. 

. . _ 



These figures may be compared with some Indian dietaries given 
by McCay : — 




— 



Class of Pei son 

Pyoletn. 

^^arhohydvah 5. 

I'UlS. 

* Calories. 

Oultivators . . 

52 

475 

25 


Poor mid (lie 

50 

400 

50 

2,310 

Middle 

70 

300 

•lO 

2,350 

Better 

85- IOO 

300 |00 

150 

2 ^ 05 <»- ^,450 

liengali prison d>et . 

• • * *13 

. t >93 

.^0 

.?,500 


In ^gypt, Wilson has inquin^d into the food of a Bedouin, and 
found that large quantities of rice and milk were used, while meat 
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was eaten once a week in the winter and only oned a fortnight in 
the summer, and lentils eaten in the winter were rarely used in llu* 
hot weather, being replact d by extra rice. About ?. pound of butter 
was taken m the wintpr, but less in the summer. Bread consisted 
of a mixture of two ^rts of dura and one part of wheaten flour, 
but on desert joume}^ was made entirely from wheat. Onions and 
cheese were also used. 

He investigati'd the diets of two Egyptian men. with the following 
results, which, however, are complkatetl by the fact that they are 
calculated from the amount used by the family:- - 


I'-Syplion Meo 


f ayhohydralc . 

h'af. 

( aloyifs 

Mnmn I'liid hiMitliy 

i 

! 02b'(> 

1 

A 7'5 


.Vot \ ory I'obu.sl 

1 

i S2*o 

1 

j 3 20*0 

4 irf> 

2.S7CI 


Perhaps the best practical test is the British war ration, wliich. 
according to Belean, was inadequate in the South African War, 
producing loss of efficiency from neurasthenia and debility, as was 
afterwards proved by experimental marches performed upon it, 
but which, in 1913, was altered to one containii^ a high amount of 
protein, which, indeed, is required to meet the needs of tissue repair. 
It is as follows:-- - 

h'at. Calories. 


51.*) l.«55 


• 

Protein. 

Carbohydrate 

— 

- 

175. 

2 I« 


We have already invited attention to the possible simpliiication of 
these tables, and have sho^\ll that the essentials are the protein and 
the ('alories, and now we will see how Atwater applies this method 
for determining the diet of a man doing various kinds of mechanical 
work : — 

9 9 


Mature of Work . 


Rest 

Light mirk 
Moderate work 
Hard work 


Protnn . 

Calories . 

100 1 

1 

112 

3.000 

125 1 

3.500 

'50 

4,500 


In Japan, Oshima found that a jinricksha-man doin^ hard work 
consumes different foods during his periods of work and rest. 
During work he eats large quantities of rice, and during rest quanti- 
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ties of fish, eggs, beef, and pork. Ho consumes about 20 to 30 
ounces of beef or mutton per clitm, which works out at 158 
grammes of protein and 5,050 Calories. 

Light-worked Jai)anese n^qiiiro 100 gramm(‘s.of protein and about 
3,000 Calorics per d\*m. 

In India, McC'ay dctormiiu'd the amount of nitrogen excreted 
daily in the urine, and adding to this the other metabolized nitrogen 
mentioned above, and conviTting this into terms of protein, obtained 
the absorbed protein, which, he calculated, was 75 per cent, of the 
dietary protein. 

For" example, tin* urinaiy nitrogen being 0 grammes, which is the 
equivalent of 35*5 grammes of absorbed }>rotein, adding to this 
the other inctabolizi d nitrogen and 25 ]ier cent, for that lacking, 
he concludi'S that the* a\ orage ncv-calin^ ol 50 kilogrammes 

W'cight only ust*s 55 grammes ol jirotein jx'r diem- t»r, m other 
words, lives on a poorer protein snj)]>ly than aii\ other race investi- 
gated. 

Further, this rice-caiiNfi Bnii^ali exrmplilies on a large scale the 
results ol Chitlendt^n’s ex]>eriments, and as claimed by this i‘xperi- 
menter, should exhibit ^ood hoJUy hcalih, ^reat workiht^ power, and 
freedom frotn disease, whereas he shows none f)f these traits, and, as a 
matter of fact, the reverse is true. 

Our own experiences of Chittendim s dietciry in the Irojiics is that 
the exi)(*rinienl. if continued sulticieiitly long, lowers the resistance 
of the body against ilis(iase; and this can scarcely be sur]>rising^ as he 
maintains that o*i2 gramme of nitrogen l)« r ila in pc'r kilogramme 
of body weight is sutlicieiit to ktvp a man in health, riifs i*, certainly 
not so in the tropics. And we iloubt \\> general application to 
temperate and cold climates, where one would exju c.r mon* Jood to be 
required 

Chittenden’s figures ol the nitrogen nu'tcibohzed jier kik^ramme 
of body weight may be compared with McCay’s. and Oshiina’s 
figures as follows 


liongalis diicl (>oriya.s (ra.i* l.e h . 

O' 1 10 - 0 * 1.50 

Cluttenclen . . 

0 120 - 0*1 JO 

Ilcliarhs and Kiisu-iii fit'iig.'ifiN . . 

0*140-0*100 

Japanese poorer cl.isso.s 

0*177 • 

Nepalese 

0*180-9^250 

Sikkim Bhutias . . . . 

0*250 

Average European . . . 

0*270 

Thibetan and Eholan fllLutl.••^. 

0*350 

Nepalese Bhulias 

0*420 


Indeed, McCay found that IiidJan dandy carriers, Indian 
rickshaw-men, and Indian cendies pcTforming" exceedingly hard 
work, did so on a diet containing 175-200 grammes of protein 
and 6,300-6,500 Calories per diem, whereas the Britisli Army 
ration mentioned above only allows 175 grammes of protein and 
4,855 Calories. 
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It will be noted that nothing is said in these diets as to the quan- 
tity of the food digested and absorbed into the b«jdy, as it is from 
tins alone that tissue-foniKition Jind heat-energy production can 
take place- -or, in other words, we niquirc to kni>w something as 
to the quality as well as tlu‘ quantity of llie food supplied in 
a diet. 


QUALITY. 

In this section we desire to know the amount of any given ff»od 
which is absorbed, and is tliercfore available for use in producing 
h<‘at. energy, and rci}air. 

The amount wliich is capabh* of being digested imiy bo dettTmined 
by artificial digestion of a sample, but though said to give good 
results, it is hardly reliable as to absorption. 

A better method is to begin by giving the person to be experi- 
mented upon a dose ol charcoal, and after a few hours to administer 
a given quantity ol the lood to be tested ol which tlie protein, 
carboh\'drat(^ and l.it factors an* knomi. The heccs are in due 
coiirsi* carelully colli‘Cted and weighed, anti the total amount of 
nitrogen and of fat determined, b'rom the nitrogen, alter deducting 
0*5 gramme to allow for the daily amount of excreted metabolized 
nitrogen, can be caleiilated the amount of protein in tlie heces, and 
this dqtluctod from tin* amount of protein m th(^ food gi\'es the (iiiaii- 
tity absorbed. 

'file lat is dete.riiuiKtcl in the s-iiiie way by ether e.Ktraction, while 
file carbohydrate is ohlainetl by calculation. 


Satiirt* of h'ootf. 

otent 

} f firho/iydniti [ 

tat 

Mixed diet : 

• Tolal ftuKls 


'•7 

03 

AiiiiTiLil l(iO(U 


ijb 

03 

Voj'flaJ IrKxIs 


97 

«)o 

Meat and Ji.sU 

')7 

O'S 

95 


07 

08 , 

95 

MJk, ehecbc, etc. 

07 

«)S 

95 

t '(Teals • . . 


o8 

OO 

Starches and siigtiis . . 

# 

98 


U-games (dried) 


97 

90 

Vegetables 


05 

90 

I'riiits . . 

ss 

oo 

oo 


Lai^wortliy giv'es the table above sJiowing the coeffliicnts oj 
iii^estibility or the amounts per cent, of the foods which were 
digested. It must be remembered that by the word ‘ digestibility ' 
as used in dietetics is meant not * apparent digestibility,' or the time 
a food requires to pass through the stomach, but ' actual digesti- 
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bility/ which is the quantity of a given food which i^ absorbed, 
from wliich alone tissue formation and heat energy can take place. 

Benedict, taking into account this factor, together with the work 
doms gives the following table; — 


Nature of n\»rA’ 

Total 

Pioteiu 

/Hf;cshNc 

('alotics. 

Kight .. 

100 

92 

4,700 

ModiTdti* 

115 

i‘>5 


Ihifd .. 

*75 

1 T)!) 

5 .5«« 


It will be noted that the lh'itir»Ii Army ration is Ix'low BeUi'dict’s 
hard-work calories by 745. 

So far wc havi* been writing as though all proteins were of equal 
\alue, but the\' an* not, as the rest'arches of Kubner and Thomas 
hav<‘ shown. * 

TJie mininiuni quantity of protein requirt'd daily, so that a man 
of average weight may five without drawing upon the proteins in 
his tissues, is jo grammes of animal proteift — ^that is to say, protein 
derived Irom meat and eggs. 

To reproduce this valws i4 grammes of rice protein jind 102 
grammes of maize protein are required. ' ^ 

This factor is called the biological value of protein, and so far as 
we know has only been studied by its authors and by Wilson in 
Kgypt. as set forth bi'low : 


HHi I'liummes nf 

^FaUtud. 


Meat . . 

Whealen 
Millet bread 
Rice 

Lentils . . 

Beans 

Fresh vegetaliK-*- 

Dura 

Millet 

Milk (bulliilo) 

Dried dat(\s 

Ffll Sudani (.shell .. s 


Ivailahle 

! 1 
Uwlofiuul Value 1 

Jbsnypiiufi Co 
etficicnt calcu- 

Pt otein 

nf Prole IV. | 

lated on Avail 


1 

! 

able Protein. 

I iron 

19*00 ; 

95 

5*00 

2*00 

.75 

V^o 

i-3e) 

55 , 

0-50 

h*oo 

i 80 


10*70 

70 

ib-Oo 

1*)* 

70 

1-00 

0-50 

— 

7* 80 

2*^0 

75 

‘1*15 

i *'78 

55 

5*0t» 


— 

I '(K' 

l)*«)C) 

■ 

1 iJ'OO 

IO**iO 

70 


Wilson gives the following table of the diets in use at Egyptian 
prisons, with suggested modifications: — 



QUALITY 


103 


Availabli I 


1 

Avail"' 

j Uiotogi- 1 

Protein ! 


1 Carbo- 

■ linergy 

Details. ' 

a able 

^lal Valim 

from 

h'ai 

\ hydrate 

Value t» 


Protein 

' Of 

Animal > 


\ Gross, 

! Kilo- 


! rroietn. 1 Sources 


\Ipss Five \C(i lories 

^ . J 


I : 

1 

1 

1 

1 t>er Ceni.\ 


Hard labour did: 





j 


J 3 cforc 1896 

72-9 


8-28 

2.1-7 

524*0 

2.786-0 

1898-1S00.. 

77-0 

39*5 

0-89 

Sii-o 

ibg-u ' 

' 3 . 130-0 

i()uu-i(iu5 . . 

7 ,-(» 

37-3 

0-0 

5*>-9 

516 *o 

3.050-0 

1903 (wheal bread) 

gb'i) 

57 -« 

22-5 

4 G-(^ 

547‘0 

3.058-0 

it)iT (millcl broad) 



■ 22-5 


521-0 

1 2.987-0 

Suggested . . 

89-2 

15*28 

7-9 

|Sm( 

388- ^ i 

1 3 .-» 8 -o 

i h dinar y labom dul 







i8g«-i8gi» . . 

b.S‘5 

31*5 

0*0 

5 ^' '• 


-J. 978-5 

T<| 00 -|l| 0 ) . , 


2i-.l 

^•5 

I-Sm. 

40u-« 

2.5(>i-o 

i‘>o5 fwho.d lu'tMd) 

S2-7 

44-2 

0-0 

-I 3 *'' 

35 VO 

4,010-0 

igi 1 (iiiilKd bic.id) 

69*7 


O-o 

1 

52()-o 

J. 8 . 14 -C 1 

Sii.i'i’r'^led 

78* 1 


4-0 

I 7 ‘*- 

5 '- 2 :!'r 

2,861-0 

Snv-lnhuur did 





1 

1 

1 . . 

| 9 M» 

-ii *5 



10 1-0 . 


1 8c)()-igo:5 . . • 

42* iS 

29-0 


28-5 

3 15*0 

1.890-u 

1905 (wllc.lt bl(M«l) 

70*2 

35 - 1 



499 H» . 

'2.6S0-0 

1911 (millet bread) 

39 * '-i 

Ji*-: 


^ 7*0 

480-0 

-!. 55 ‘>*o 

Sut;gesle(l . . 

05-29 

42 -«» 

* 

30-0 

‘ 130-5 

2,4420 

r*rcad (|j«t, | 

j8*o 

I O-o 


12-0 

375*0 1 

1 1,803-0 

Milh't bread diet, i<ii 1 

28*f> 

!I-<» 

’ 1 

12-0 

I'n.l-O 

1 1.679-0 


Starling has recently dniwTi attention to the fai factor in the diet, 
and concludes that if the ('alorie value of the total diet is sufficient 
there is no evidence of a ph5rsiologicnl minimum, but the human 
alimentary canal has become so accustomed 10 fat that it requires 
this lactof in the following ratio: — 


■ Age in Years, 

'Total Calories 
'■ per Day. 

Fat in 
[ Grammes 

I'at Calories 
per Cent, 
of Total. 


, iiross. 

i\ct. 

— . _ _ 

— ^ 

0 to 6 • . . 

! 1,650 

1,500 

02 , j 

i 35 

6.to 10 . . 

2.310 

2,100 

62 1 

1 25 

10 to 13 . .• 

1 3 to 20 : 

I 2.750 

2,500 

• 

74 

25 

Males 

! 3 . 30 «> 

3,000 

88 

25 

Females 

Adult average bodily 
worki^rs : 

2.750 

2,500 

! 74 

^5 

Miiles 

V300 

3,000 

70-88 

20-25 

Females 

Adult sodeiitai y workers • 

2 . 75 « 

1 

2.500 

Go-74 

• 

20 25 

Males 

■ 2.750 

2,500 

00-74 

20-25 

Femcales 

Adult very honvy bodily 

2,200 

2 ,OOti 

47-00 

20-25 

workers’ 

3,900 to 5,000 

1 J-lOO p 

30 
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Chalmers Watson found by actual analysis that the daily dietaries 
of eight healthy English children betweeii four and six years of ago 
contained protein yi grammes, fat (7 graniiries. carbohydrates 
198 gnimnios. and yield<*d a total of 1,725 Calories. 

A most imj)ortant matter is that food must bi* made tasty, and 
should be well cooked and look nice — ^matters (»f great importance 
in armies. 

As emphasized by Rho, in making a dietary the racial food peculi- 
arities, which are, after all, adaptations to climates should always be 
taken into consideration — v.g., the beef-eating British soldier requires 
a diff«Tent dietaiy' from that of the soldiers of Semthern countries. 

TROPICAL FOOD MATERIALS. 

Excluding tlie work of McC'ay and of Wilson, thert* is ver}' little 
information available as to the cliemical e(>m])osition. the biological 
value, or the absor])tions of tropical food materials. 

Wheat.- I his is a vt‘i y iniiiui lant ot-i oal in many tropical ]iliices. Tlir grain 
is ground hctwrcii small haiifl ]n(>\(*d ^ton^snnd the bran removed by silting, 
while the nical contains the giiiii and Ihe eiulosperin. V.’heat and liarlcy 
arc olU'ii inived, whili pool samples may contain gram, niaiise, linseed, etc. 
3 Ic('ay finds that the absor])i ion of wheat 111 India amoiiiiiN loalxmt So*3 per 
ci'iil. of the protein contained in all llic elements ot llic wlieat grain, including 
the germs-- everything, in lad, ex« epl llic loarsei ])aiisol the biaii. 

in the modern sleel-i oiler milling lioth bran ami germ arc removed and the 
Hour is ioin]H)sed solely ul eiidosj»ei n, nl wlncli the cditnil ])ortion, poor in 
protoin and rkli in starch, loriiis the uUt and Ahe remaining part Aoti.svht>lU 
or baKvYii* flo while tin* Hour Jioiii the whole wheat is calleil Crahanh anil 
from the entire ^4rain--/.4;., with germ and simolina- is sitimfdni. 

Ric®.-- luriiing now* to Ihe loiisideration ol certain articles ol tooil in 
cuniiiion use 111 the lioph s, one ol the nuist iinporlanl is me, because it is 
widely used Ihroiigliout the ICast, where it is beln ved to be consumed by 
ovei ^oo, 000, 0(1(1 Indians, C'hinese, bipanese, ami iMalays, and because it is 
very (lefieient in protein mateiial, and lor tin.-, reason lias to be consumed in 
large (|uantities in order that a siilhiuncv ol this important lador may be 
obtained . 1 'niortii nalely dry t ice ab'-oi bs w'aler \ ei v greedily, and is increa.scd 

bv boiling in water to live limes its original hulk. l*'urtluT, its firogiess 
through ilu stumadi is slow', and Iherelore it not meielv distends, but kc(fi.s 
this otgiin distended Jor some houis. 

Rile is, however, well digesli'd in the inle.sline.'<, neaiJy all the .slairh being 
absorbcxl, w'hile the protein ab.'*orbed vanes fioiu .|5'7(» to 84 per cent. This 
lack ol ab.sor])tion ol pp tein leads, then ton . to a loss in Inc nitrogenous 
value of the rice, and. indeed, is the ihief method ol loss ol its nitrogenous 
value, as but little (lisa])])ears during looking. Tlie percentage ol nitrogen, 
absorbed from a rii e diil has becit show'n by McCay to vary directly with 
the quantity of the rice. Thus, in a mixed diet containing 32 ounces of rice 
^'55 grammes of nitrogen, or 45*7‘» per i eiit., w'ere absorbed : while the same 
diet, with onlv 20 011 ni es ol rice, .showed grammes ol nitrogen, or 68'33 
per cent., to be absorbiil. l*'rom this it will be evident that mixed diets 

’ standard of protein absorjition. 

There are tw'o kinds of rice i ommonly met with, viz. : — 

(a) The Indian, couht I y rice, or p^ddy, variou.sly described in medical 
papers as " turod,' ‘ stale,' ‘ unjiolished,' or * parlioilcd * rice, which is prepared 
by soaking in water for twenty-four to forty-eight hours, and then sfeaming 
in cylinders, and finally drying by exposure to the sun. This rice is ydlowish- 
brown in colour, and carries attached to it the outer layers of the grain, 
while it has not lost much of its protein in the process of preparation. 
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(//) The Barraa, Rangoon, or white rice, also variously dohcribod as 
‘ uncurccl,' * milleO,' or * polished ' rice, which is jvcmrwl by milling the iin- 
liusked paddy until the liu.sk, the pericarp, and Ihc suriacc layers of fhe 
seed are removed, which results in the production of a nice clean wdiite grain, 
partially denuded of its duter layers and to some extent of its protein. 

At the present time many authorities lielicve that tlio differences between 
these two methods of preparation of rice arc the explanation of tlio etiology 
of beri-beri, as tiiey believe that the latter niclhod, by separating the sub- 
pcricarpal layers from the rice, deprives it oi a substance which is absolutely 
necessary tor tiie health of the human body. 

Maise.— With reference to this much-abused and cxccllcnl food, which lias, 
in our opinion, been wronglully accused of causing pellagra, wc mav briefly 
state that it is prepared for food by cnisliing between millstones or milling by 
machinery to produce maize meal, which can be maile into uiileavcneil 
bread (porous bread cannot be made, because of (he absence; of the. gluten 
found in wheai-mc'al), into jiorridge nr polenta . Oilen, however, il is roasterl, 
and eaten with butter and salt. 

In general, about 7^ to HS pcji* i ent . of its protein is absorbed, anti, as regards 
India, MeCav says that it is decidwUy superior io all the ccreal.s experiment', d 
upon, with tile cxi C])tioii of wheat. Woods says that it is wliolc'some, cheap, 
and well suited to its numerous u.se.s as a load mnterial, and provides:! greater 
return in protein, carboliydiate.s, and eiu'rgy for the .same outlay than any 
other ccTeal. 

Millet. - -'I'lie .sorghum.s. or millets, according to shown \ery defec- 

tive protein alxsorplioii- c.ti., Soyghiim vulKarr 5^ ])er cent., ami Pniuisetum 
tvphoidnim only per cent. ^ 

Legumes.- -I'lie legumes aie e.xtensively used in the iiopiis, and among 
them come Hie dais, or dJials, of India (t ajitnits l.nim Inis Liiiii., 

( tcry arietiuuw lanii , I*t\ttinsatintin l.inii., nufuitus, /V/. all 

belonging to the I-egi»inino.sa>V which arcalUtsl to the I'.uropean ]>ea, aiicl all 
c'ontaiii 41 high percentage ol jirotciii, wherebj they oc ciipy an important 
position m the^lood ol tropical piniplcs. 'rhey'are iilili/.i*cl hy licing ground 
into ine.al, Irom which inileavetusl bre:ul, porridge, or sauce is juepnred, or 
they arc .simplv dried (parcJied) and eaten in this eondition. 

They resemble nee in absorbing a large i|iiaii(it> ol water when coukixl, and 
•Mi becoming biill.y, but they differ trom this and other food materials in that 
they are le.ss tliui'oughly dige.sliMl. Moreover, their addition to diet low'crs 
the percentage absorption ol «ill the IocmI hutors, bin cspciially that of the 
protein factor. 

McCay considers that these dhals prodio e .1 great waste ol null inieni , iii that 
25*^2 per cent, of the iiitiogeii of Ihetood appeals in the fa*! e.'* ol Hengahs, 
ifrhile only 1*5 per cciil. iippcais in that ol ICuropeans on a vegetable diet. 
Moreover, he conswlers ilial they are a lactor in the production ol the bow'el 
di.sorders so lommon aiming the Lleiigalis. 

Wilson has recently ])erCornie<l miii li ex« elleni work in iii\e^ ligating diets 
in Egypts lie gives a table of food values, ol wlurh life lollowing is an 
extract:— 




TOO Gram Mrs of- ■ . 

Protehi. ’ 

Auaihiblc 
( arbnhy- 
ihatv. 

Pat 

Caloi /V?. 

( osi tw 
Mdlivmci* 

^^ilJet bread 

yA 



2 1 

(W.577 

Dura 



54 -»> ' 


o-Sj 

Soya bean meal . . 

32-0 

2.S-5 

2-1 

2(>i>*0 

(r8o 

l-)ried dates 
h'ftl SudAni 

1-9 

47-0 

O'h 

253-0 

1 

‘*'44 

1*787 

(shelled) . . 1 

I9'0 

z6*8 

45-0 

562*0 
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CALCULATION OF DIETS. 

In the calculation of diets it a])pcars to ns that two important 
matters mu^t be coiiskhTecl- -viz., th(‘ quantit\- of iTOtein and the 
number of Calories. 

With regard to protein, having obtained from the tablets of analy- 
sis the available pi olein in the food, it is necessary to determine its 
biological value and the quantity of the absorbed protein, and from 
this the Calories can be calculated. The fat and carbohydrate 
present no difficulties, except that it is necessary to know the quan- 
tity of the available matter which is absorbed. Having obtained 
the quantities absorbed, the matter is simple arithmetic. 

■ Protein : fat : c'-arbolmlrate :: 5 : 3 : i. 

Having done t]li^. certain facts must be considered. It is nec<s- 
•ary to romembei tliat the figures giv(*n for luiroi>c will not ai>ply 
to tlie tropics, and that as a rule they do not represent a minimum, 
and that no diet shoul<l be basted u])on a minimum. , 

W’iJson has im ited especial attimtion to the quantity of protein, 
which is not a j)roducer/)f energ\’ until the carbohj^drate and fats 
are used up, but repairs wear and tear or is stored up as fat or carbo- 
hydrate. 

The nearei the qujintity ot protein is to the minimum, the longer 
will the organism require to rebuild damaged tissue and <lic less 
will its i)owers of resistance be against disease. He slates that 
excess of protein will mean increased heat production, and therefore 
in the tropics, where there is a cold season, two diets should be in 
existence — viz., one with l<‘ss protein for the hot weather, and one 
with more protein for the cool weather or cool regions. • 

If this is not done, then the increased heat must be got rid of by 
radiation and conduction, and this can be obtained by natural or 
artificial breezes or by exercisi:, when the extra heat of muscular 
exertion will be dissipated by sweating. 

He also draws attention to the low biological values of the vegetal 
proteins, which are less well absorbed than are the animal proteins, 
a fact which he thinks is due to the structure of the food materials 
rather than to the nature of the proteins. t 

His conclusion with regard fe) protein aiq)ears to us to be worth 
quoting. 

‘ A minimum amount of jjrotcin is required daily, over and above 
which a certain excess is dcsinible; this minimum is different for 
rlifferent proteins, and is measured by the biological value of the 
protein. In determining, therefore, the requisite amount of protein 
it is essential to take into consideration the biological value of the 
protein components of the diet, and fix the daily quantities on this 
basis rather than on the nitrogen content. In determining the 
amount of protein the defective absorption of vegetable proteins 
must be allowed for.’ 
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We would add that care should be taken that vitamines and lipoids 
are present in the dietary, and that the former are not destroyed 
entirely by cooking. 

Water should bo Ireely supplied in trepical towns — i\g., Calcutta 
and Peshawar allow 4*15 gallons per head pvv iliom of filtered water, 
but many tropical towns are not so well provided, and the minimum 
in the tropics for drinking purposes should be 3 to 4 pints per head 
per diem. 

Salts are also of great importance, and usually present in the 
food, but with much vegetal food addition of ordinary table salt 
is necessary. 

LOW PROTEIN DIETARIES. 

In tropical lands there are many iHioplcs who live mainly upon 
cooked culth^tcd vegetal foods, with but little admixture of animal 
loods, and this is duo to force of circumstances rather than to any 
desire of th(* p('0[)](‘s. who would bo glad enough to e.at animal food 
if it could be obtained. Among thosi' peoples the protein in the food 
sinks to a very low amount, with, as we shall presently si'c, a 
imirkodly deteriorating infiuenct' on the race. 

The effects produced by tliK low protein standard may be illus- 
trated by the following table, which is gi\Vn by Mcf'ay to exemplify 
the differences in the diets of Bengalis as colupan*d with those of 
Anglo-Indians and ICurasians:- ■ 


I'OOJ. 

liengahs J 

UcHgahs 11. 

' Anglo Indian, 
and 




• Ultra St a 

IVdloids in gnimiiK's 

(17-11 



Car bcihwdr«ites in 
grammes 


300*3 1 

’i 76-53 

Isits in grammes . . ' 

7* -3.5 

3 

5 1-75 


McCay. in his excellent works quoted at the end of this chapter, 
has shown that when the protein standard of a tropical dietary is 
very low, then the physique, the capacity for work, the health, and 
the rcs&tance against disease arc also lowered, and he has illustrated 
these facts by reference to the rice-eating Bengali. Moreover, he 
has answer^ his critics in a most aUc manner, and has demonstrated 
by comparing closely -allied tribes living under identical conditions 
of climate, solar irradiation, sexual excesses, early marriage, etc., 
that it is the influence exerted by the fooil. and particularly by tht‘ 
proteins of the food, that is all-important in determining the degree 
of muscular ])ower, the general physical endowment, the powers of 
endurance, tlic resistance to disease, and, most important of all, 
the place which a tribe or race has won for itsi^lf in manliness, 
courage, and soldierly instincts. It is impossible to discuss at length 
in this place the facts which he has adduced, but certam important 
results may be briefly mentioned. 
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Thus, be has drawn attention to tlie great difference in the analysis of tlie 
blood ol male J^engalLs in India, as compared with tliat o£ the blood of Euro- 
peans in 1Ciii()]>c, as set tortb in Iho following table; - 


Sat lire i-f ti}n,nviiiion. 


r.rvth roe vies 
lA*iieoryU*s 

II ;e m fi g 1 o 1 ) i n f Ilald*i ne's 
iTictluicl) 
incicx 

\\\itt*r 

solids . . 

Proteids 

Salts • 

P!««>il-]^rt'ssiire in biculn.il 
hy kix.L-koed's •‘plix.; 
niunicituinieler 
K* iti<» ol .s.d<s 111 till’ nniie If 
tlio''!* Ml I he I>!nii(I 


Male lit'Uf;ahs lu 
Jndia. 


5.300,000 

9,OCM> 

81 


0*71 to 0-85 
78-88 
21‘12 
lS -20 


l«Ofi 

ii»i» nuliinirlre^ 
lUt! 


Europeans tn 
Europe. 


5. io3iOoo 
7.500 
100 


0-(>5 to IM 
yS-S? 

Jl -13 

T 11 T 7 

] 10 to 130 lUllll- 
metres Hyg. 

2-0 


His olisei v,i lions show iluit loo hllle proM in in tiu lood nlfects the growth 
ot th»* lieng.di lio\ , who gmws up slcmler, .ind is ih leitive in \y;our .iiul 
vitcililv. .mil in eoiijunetion with li.inn.ir|i. iMitton. ainl ('dios.il, ho hets demon 
sir.Ued the diilereih es in the conslitnieiits ol ihi- nnne in ni.ile Bengalis in 
liJiii.i, is eoinp.iK'd with ni.iU* Kuiopo.iii.s in l.iuope as' isshow'ii in Hits table: 

ft 


Ctwstiturnt in IJif I'l 


Onantiiv 
ispecil'n- gr.iMtv 
Ihe.i 

Total nitrogen 
CJiloriiles 

PliDhpli.ites . . 

ratio 
l'tie..iud .. 

't'ot.il siilph.ites 
Ktheiisil suljihatos . . 


Male Hencalis ni 
i / nth f 


: ii 77 '-^- 

, 1 .ooO to 1,02 I 

I V>ti> io-i»8 gr.imnies 
j per diciu 

I ;i-«i grainines per diem 
o- 13 gi.iiniiies jiei ! 
I diem 

0-0*, to I- j gr.immes 
per die III j 

5 or o : I I 

: nj |8 gr.mime per 

; ^ dicni 

; 1-75 to 2-2 grammes I 

■ 0-15 to 0*22 gramme 


Jlale Europeans in 
Europe. 


T,2oc) tc) 1,500 e.c. 

1 .015 to’l,0'25 
b' 35 grammes 
iwr diem 

r t to t 8 grammes 
I .) gi .immes per 
diem 

2 to 3*5 grammes 
per tftem 

Pi.icticctjly the same 
'*3 io 7 grammes per 
fhem 

■2'5 io 3 grammes 


Thes^‘ an* most important conclusions, and we must state that 
our own obs». rvations in tropical practice support McCay, and are 
directly in op])osition to ('hittenden’s ob^rvations. We have 
observed that when persons in good health have for some time carried 
out Chittendm’s dietaiy, the result has often been sharp attacks 
of illness, indicating a lowered resistance to disease. 
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VITAHINES. 

Eijkininn, Gryns, 1 'iikaki, Fraser, and Stanton, have thown that 
the uncurod, milled, polished, or white rice is deprived of its subperi- 
cai^al layers by the processes of milling or ])olisliing, and that these 
layers contain some subsUince of ii^ojtimcc. iiji.tUe pj^^ventioxL.Qf 
beri-beri. This substance is" present" in tricproportionof o-i gramme 
to tEc kilogramme of rice. Funk has isolatcnl this substance, 
called beri-beri viiamine, from the i)olishings of the rice mentioned 
above, and has determined its clunnical composition — f.r.. 55 -Oj 
per. cent. C, 5-29 ])er cent. H, and 7-68 per cent. N, which corre- 
spond best to the formula C|,H,,,04N(HN03)- - and has demonstrated 
its power of curing the polyneuritis induced in fowls by a rice diet, 
4 milligrammes being sufficient to cure pigeons. In further re- 
setirches lie came to the conclusion that the beri-beri vitaminc was 
a base^.bclpiigiiiLg to thc.pyramidjnc gi:o.ui), and that its formula 
was:- -■ 

f C.O 

Nil / 

It was described as being s^ble in water, alcohol, and acidulated 
ojjcohol, as being dialyzable ancrcapable of l)eing destroyed by heat 
at 130® (!.. while the amount present in 1 kilogramme of rice is 
o-oi graifnue. 

According Uf iMuik. this substance is essential for the metabolism 
of the nervous system, and if it is lacking in a diet it must be supplied 
Iroin the body, and when this lails Uk^u s\'inptoms of beri-beri 
ai)pcar. 

Beri-beri is. therefore, lux'ording to general opinion, a dcficienvvx 
disease, and is grouped with epidemic dropsy, scurvy, experimental • 
.scurvy, infantile scurvy, ship beri-beri, pi*Hagra, and polyneuritis) 
of birds. 

All vitaniincs are not the same, and the scurvy vilaruhn* appears 
to be different from that of l>eri-bcri, being a cry^iaiUiXC subataoce 
destroya^c at x;so^, C. or less, and cimstautin frc& potatoes, onions, 
cabbages, 'apples, leinojos*. limes, and lime-juice; and beihg loss stable 
tlian that ofrberi-beri, is only found in the fresh condition of vege- 
tables and fruits. 0 

There a ppe ars.also to beji specific gromth vitcLtniue, the composition 
of which is unknowm. It is contained in milk anrl is necessary for 
the growth and development of the child. If the mcdlicr suffers from 
beri-beri, as Andrews lias shown, there will bb gn^at risk of the child 
dying either of beri-beri or some other complinnt^ owing to deh'ctive 
growth and diivelopmcnt. 

There is also a suggestion that pellagra may be a doliciency 
disease. 

With regard to the distribution of vitamines, they are present in 
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yeast, ' milk, cereals, and prob^^bly in muscle juice, brain, fish, 
legumes, and fresh v^etables. With regard to cereals, they are 
present in the germ and subpericarpal layers of the "bran oi wheat, 
in rice bran. -and in the iiericarp and outer layers of maize. 

Their action upon metabolism is unknown, ^nd it is still doubtful 
whether they assist anabolism as hormones. 

The processes associated with the sterilization and canning of 
foods destroy vitamines. 

Lipoids. — ^The best known of the lipoids is lecithin, and it is sug- 
gested that they are required to enable amino-acids, lats, and salts 
to enter the cells of the body, and so to form the colloidal substances 
thereof. It is further suggested that mice cannot live on lipoid- 
free food, and that {lerhaps vitamines are unable to enter the cells 
except as lipoidal compoui^s, butihe whole subject is very nebulous. 


LITTLE-KNOWN MATTERS. 

All proteins contain amino-acids, but these are not combined 
in the same proportions, and it appears possible that a minimuni 
thereof is necessary for the growth, if not for the inaintenance in 
health, of the organism; but the whole subject is in its infancy, 
and the same holds good* with regard to the salts, some of which 
may be necessary for proteins and others for the lipoids. 
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TROPICAL DIS^ksES 

•• ^ 

Preliininar}' rgjoarks — H volution-* Gco^^> 1 iicaL discovery; — E&demioity— v 
Epidemicity — Eugenics — Tnciclence^Lpistribulion — l?revcntion— Eeter- 
cnccs. *. . • ' . 

PRELIHINABy REMARKS: 

Beforl ehtering ujxm the. systematic study of tropical diseases a 
few remarks may oe made* upon their evolution, the influences *of - 
geographical discovery upt)n their dissemination, their cndemicity 
and epidemicity, troi)ical eugenics, the geograpliy of tropical d^ase; 
with special reference to countrie!; and not to givei^ diseases, alid 
finally the prevention of tliesc diseases. 

It will be obvious tlKit,Jf these subjects were to.be treated at all* 
fully, they would require several volumt^, each ofVhich would be 
lai^er than the present little book; but this is not our object, which, 
is to bring subjects to the notice of the tropical i>ractitioner with the 
view that he may apf^ly them to the diseases apd peoples bj» whom 
he is surrounded, and relereiices are riven whorebv' ha may extend 
his rcadirfg and knowledge far^beyoftd tlie confined limits of our 
manuiil. ’ • 

All tropiciil countrfrb are inhabit c^l by three different sets of 
inhabitants. Firstly, there are the true. inJigenoits natives ; secondly, 
there arc immigrafis from other countries; and, thirdly, there are 
the descendants of an admixture of the. first two, and generally of a 
European with a native. Such arc the Mulattoes of Central and 
Southern America, the Eurasians or Anglo-Indians of India, and the 
Burghers of Ceylon, and it is bur duty to iry to trace out the cause 
of disease and death among these peoples. 


EVOLUTION. 

' Auckland Geddes and Adami^onsidcr that the Piltdown skull is< 
pathological, ^nd that its remarkable thickness and the bold out- 
line of the teihporal ridges are to be explained by the assumption . 
* thataifte original owner suffered from acromegaly. 


'I he researches ot tlic late lii^Uly (alciittHl Sii' Armancl Kuller into palath < 
pathology lisve iletnonstfaUfl tlio existence uf hilhacaiosis, tuberculosis, rheu- 
ina^dif^tlnitis, wd pyorrlirva alvuolaris in Eg^-jUian mummies dating fpiDc; 
4,000-6,000 B.C., sMle certainly some of the organisms of disease were present 
then, as he waar^ile to demonstrate*ihe tubercle bacillus in mummies of the 
Twelfth • 
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Bnt diM«M it iwdi older tibam ma, fftr Hoodie baa noted tiie presence of 
arfhritiBiaaa oateaonnditis in cavobean, of pyorrhdHi in eady tertiary three- 
toed hdnee. and c«tu» in Petadan fish. ^ 
nierc can be no dpnbt as to the great abtiquity of bacteruc. and it seoms 
possible that thiv performed great geological 'works u the early history td the 
world, and may^ laigiir reaponsiole for the formation of some of the oldest 
sodimmitary rocks, in much the same way as Drew’s BactUus eaten does its 
work to-day in the lagoons at Flonda and on the Great Bahama Beef. 

When higher jdants aod aniinai5*evolved. the struggle for exist- 
ence inust have conqtelied mnutc animal a^ vegetafoiganisnis to 
{Hotecti^ for themselves therein, and at fust this JHMffUion 
whuld be used temporarily to tide over some difficulf!^. * ^ 

This being admitted, the parasite woyld d'-sin' an easy^mslihod 
of.entrancc tnto and escape blbm the body of the temporary host, 
and hence the common infection of the alimentary canal with 
organisms. ^ 

fo long ss the chemical substances produced by the metabolism 
ol tlte parasite were innocuous or helpful to the host, there would 
no reaction on its part against the mtmder, and the two would 
live together in peace, as many liacteria do at't^ present day in the 
human alimenfary canal, and a condition of couunensalism nlay be 
arrived at. ^ 

Other intruders, on the other hand, might give rise to uritating 
chemical substances which would provoke a reaction on the part of 
the host. And'thus begins the long struggle Iwlween the invading 
oiganisip and cells of the host which has produced all those compli- 
cated mechai^isms whidi &r& gathered together note ^eHerna 
‘ immumty.* The‘rcadcr will notic^iliat tlie whole oftbis struggle 
is adaptation to etimronment — ^viz., to that portion of the host’s 
environment in which is Centred l^e m'va ding 'organism. » 

The parasite would naturally attempt to escape from the defensive 
chemical substances poured on to it by the host, and in so doing 
pierced mi're de^ly into the tissues of that host ; but now its escape 
would not be so easy as when living in some cavity freely conunnsi- 
cating with the ekterior, a^ hence it would be to its advantage to 
either kill that host, or, if it failed to do that, to enter some ca'vito 
communicating vrith the exterior and suitable for the parasite's 
existencev~e.g., the enteric bacilli in tl^ gall-bladder and the pel'vis 
of the kklni^. 

All these clianges of emironmcn^would cguse variation m the 
pcotists (protozoan and bacterial), and, if the same enviromnental 
cimditions acted long enough, then thes^ changes wixnild become 
inherited (vtds Adanu); hence the origiii of the ntimercB|S pargsii^ 
protists, animal and vegetid, and henp^ also the pnsftmtiod(-«rf 
^lacters, including those complicated {ihenomena associated 'with 
nie reaction ot the hc8( which, ive call the'signb and symptoms of 
disease and the natuiai tecoveiy therefrom It appears to us 
list as disease arose de novo in tne long ago* so it has pcobably 
, arising century after ccntuiy, and we see no reason why ilM diaeMaa 
^ ritould not appear m the twentieth century of the pre^at eca in 
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man and animals, as they did*^hen hosts were first evolved, caoly 
the matter is more complicated owing to the evolution of methocb 
of defence upon the part of the host. 

In his most interesting and masterly book Adami has shown that 
a non-pathogenic organism can be made pathogenic by injecting 
into an animal killed non-pathogenic bacilli, and then ten or fifteen 
days later the live bacilli. These, when recovered from the tissues 
of the experimental animals, were found to have undergone consider- 
able variation due to their altered environment, and had so changed 
their characters as to be very virulent to guinea-pigs. In other 
vrords, by means of a preliminary anaphylactic phenomenon a non- 
patliogenic microbe may become pathogenic and a new disease be 
evolv^. 

Similarly, according to some of our observations, when man is 
immunized artificially against typhoid-and the paratyphoids, he 
becomes more susceptible to infections by chance intestinal organ- 
isms, which in this way give rise to new diseases. 

Finally a germ accustomed to a human race which has developed 
a certain amount of immunity may meet with another race which 
lacks this immunity, and immediately a disease whii:h is mild may 
develop rapidly fatal attacks and spread widely- -r.g., measles in 
the Sandwich Islanders ih l.rindon long ago. 

Enough has been said to show the line of thought- -viz., the 
importance of environmimt, the difficulty of impressing characters, 
but the hereditary transmission ol these characters wh^n once 
evolved producing* vfiriat ion in the parasites, while the reaction on 
the part of the host tending to produce an immuniW against older 
forms, and yet leaving, in the phenomenon of anaphylaxis, a gate 
open for further variation on the part of non-j>athogenic organisms 
and the possibility of the origin of diseases. 

GEOGRAPHICAL DISCOVERY. 

Just above wc have mentioned the introduction of pathogenic 
organisms to races to which they were previously unknown, and as 
this is primarily due to geographical discovery, we desire to invite 
the reader’s attention to this factor in the dissemination of tropical 
disease, as the discovery of new lands has eventually led to the 
betterment of means of communication, and hence tb the easier 
and quicker transference of thk microbes of disease. 

Diseases which may have been endemic in one region for centuries 

H , by means of geographical discovery and by means of the present 
past wars, spread to other regions where they were previously 
unknown; and this brings us to the consideration of endemicity and 
cp^tmicity. 

ENDEMICITY. 

As so jorach epidemiological investi^tion of disease has of late 
been undmaken, mainly due to the initiative of Manson apd Sambon, 
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we feel that a few general remarks*on endemicity and epidcxnicity 
as applied to disease in general may not be amiss. 

The presence of a given disease in a locality depends primarily 
upon the presence ol conditions favourable for the action of the 
causal agent, and upon the presence of suitable vehicles for its convey- 
ance into the human body, which must be non-immunc to its attack. 
The causal agents of disease may be physical, chemical, or parasitic. 

Physical causes of disease are often cosmopolitan in their distribu- 
tion — as, for example, the action of gravity in producing the trau- 
matisms brought about by falls; but though some causes, such as 
the rays from the sun, are also cosmopolitan, still they are unable to 
produce deleterious effects upon human beings unless assisted by 
seconda^ influences, such aW-datitude, altitude, the notation and 
inclination of the world, etc., while some are restricted- -as, for 
example, the traumatisms due to ferocious animals, wiiich, though 
occasionally taking place in other parts, whither the animals have 
been artificially conveyed, gcmerally only occur in the natural 
habitats of these creatures. 

Chemical causes of disease haw h(*coine iirgely cosmopolitan in 
distribution (tv^'ing to imiuoved methods of intercommunication 
and the maiiulaclure i>f chemical priuciplei still, certain chemical 
causes have restrictc'd lucalitk^s eveft to-day, because they are 
little known, and only affect primitive i)«?oples living in these regions 
— (s.g„ Ghriosa superha, etc. 

The jparasitic causes of disccasc ina>' be animal or vegetal. The 
(jndemicity of a given parasite di.pcuds upon (a) the prcsimce of nop- 
immuno hunian beings, in which part oi the life-cycle can be gom, 
through, and which for convenience we will term thi* human hosts ; 

(b) easy inodes of escape from the human host into the exterior; 

(c) suitable means of continuing the life-cycle in the exterior- 

in earth," water, air, on or in other aniruixls or plants, intermediary 
hosts wc will call them; (d) ready means of re-entry into the human 
host or into some other animal host in which the lifc-cycle is com- 
pleted; {e) partially immune animal hosts or partially immune 
human hosts to act as reservoirs or carriers, to enable the parasite 
to complete its life-cyclc without producing marked pathological 
changes in the host. Examples of these may be found in the 
inalarial pamsite attacking (a) the white man and tfie native child 
in West Africa and elsewhere, and passing by the agency of (6) blood- 
sucking into (c) Anopheles costalU, which, by the act of biting, 
{d) conveys the parasite to another non-immune host or to the 
partially immune adult nativt*, who acts as a reservoir or carrier. 

Another example is the passage of the plague bacillus from the 
rat via the flea back to the rat or man. 

Other examples are the amcebse of dysentery, which pass from 
man by the evacuations on to vegetal substances or into water, by 
which they may be reintroduced mto man direct or by the agency 
of flies. 

By a smtable non-immune host is meant a host whUe^ 
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providing abundant suitable food material for the parasite, does not 
produce such a quantity of chemical substances antagonistic to the 
I>arasitc as to seriously hamper orprcvent its growth anddevdopment. 

Given sucH conditions as those just described, a parasite should 
be capable of developing enormously in .a mven district; but thetS 
are still other factors to be considered, and the first of these is the 
fact that the intermediary host, if an animal, depends for its exist-' 
ence upon the presence of a suitable food-supply, as well as suitable 
means for propagating its species. 

If anything untoward happens to these, the intermediary host 
may die out, but the problem is not quite so simple as this, because 
the intermediary host itself imy be preyed upon by some other 
animal, or may be affected by diseas^pa^d so reduced in numbers. 

If the intermediary host is reduce in numbers, even without 
being exterminated, the parasitufivill haw difficulty in completing 
its life-cycle, and is therefore faced with the problem of seeking 
another intermediary host, or another entirely different method of 
leaving the human host, or of Ix^iiig externunated. 

The reduction in niimbei^ of the intermediary host in a given area 
is one of the bases of prophyla.vis in malarial fever,* yellow fever, 
dengue fevcH*. and sleeping sickness. Faced with these difficulties, 
it would appear possible* that the parasite can change its inter- 
mediary, probably undergoing certain changes itself in so doing, 
and this would appear to be a possible explanation of the slight 
modifications of the various forms of spirochaetes causing the re- 
lapsing fevers. 

On the other hand, the malarial parasite would se<fm to be less 
capable of accommodating itsc'lf to a change of hosts, for it would 
appear to be only capable of completing its life-cycle in the less 
common anoplielinie, and not in the more common culicina:- -a most 
important fact in malarial prophylaxis. 

Another factor to be considered is the effect of atmospheric 
temperature upon the pjirasite, for the study of the life-cycle of the 
malarial parasite lias clearly shown that this has a marked effect 
upon the developimmt of the oocyst in the anopheles. It is also 
quite possible that oilier physical and chemical factors, concerning 
which we are at present ignorant, may play important Qp.rts in 
controlling the life of ])arasites. 

FiMlly, the parasite ilst'lf may suffer from the attacks W another 
parasite, a condition of affairs Ailed ' hyperiiarasitism,' and, thus 
becoming diseased, may be unable to complete its life-cycle, and so 
become extinct. 

thus be seen that the problems connected with the appear- 
ance' and the disappearance of a disease in a locality are extremely 
complete; and that next to the parasite itself the most important 
fitetor the intermediaiy host, its food, its life-cycle, and its habits 
—in one its cecology. 

Hence, in studying an endemic parasitic disease, or a disease 
thought parasitic, it is not advisable to restrict one's 
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reseavdies solely to work in the hospital or the laboratt^ — ^for it 
most he remembered that the parasitic causes of some diseases are 
moat protMibly ultmmicroscopical — ^but to associate with the clmical 
and ekpsnbiental methods of research* epidemiological researches 
conducted by visiting several ^j^ely separated and, if possible, 
ccMnpletely detached endemic arias, in order by carefully studying 
{herein all the conditions of life and the habits of the human hosts to 
endeavour to find factors common to the different localities. A 
further study of these common factors from the point of view of 
possible modes of infection may indicate one or more possibilities. 

then these must be put to the crucial test of experiment wi^ a 
view of ascertaining definitely the accuracy of the epidemi<d<^ical 
ob^vations. 


VPIDEtfClfT. 

From an endemic area diseases due to physical causes may spread 
by the altenition, naturally or artificially, of the ph3^cal conditions 
in the surrounding regions, and would drsiw* back to the original 
r^ion upon the return to normal of tlics^, conditions. Similarly, 
chemical causes of disease may be spread from tlicir original re- 
stricted area by modem methods of intercommunication— «.g., 
poisonous plants or their products may be brought from the tropics 
to the Temperate Zone, and vice versa. 

In onler tliat a parasitic disease may spread from its endemic 
focus sftveral factors are nj* cessary ■ 

(a) Carrien to convey it from one place to another. These may 
be either tlie human lu»t, an animal host, gr tin* intermediary' host 
— e.f. fleas infected with plague. 

(b) In order that the discast* may spread in the new area tlien' 
must be the suitable conditions already mentioned. 

(c) There must also be suitable climatic conditions. 

If these, and perhaps other still unknown factors, are present, 
the disease will be able to spread with perhaps increased viralence, 
first within the new area and then from one area to another, until 
an qpidemic or pwdemic is produced. With the appearance of 
palrtial immunity in the human and animal hosts, altered climatic 
-and othir conditions, as well as the aestivation or Iribemation of 
one of theahosts, the epidemic will die down, perhaps only to re- 
awaken after the hibernation of thediost is over or with a change of 
climatic conditions; and this may be repeated for years, until 
conditions become too adverse for the life of the parasite or its host, 
wh^ the epidemic dies away, and the disease again becomes re- 
stricted to its endeitaic areas. 

The possibilities of epidemics and the presence of endemic disease 
raises the question of the possibility of giving man such a start in 
life that he may be advantageously placed in the combat lK>fore him. 
The questions involved in such a possibility constitute the taacge 
and ever-increasing subject of Eugenics, to which wc will now turn 
our attention. 
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EUGENICS. 

Any attempt to improve the racial qualities, mental and physical, 
of ’the future generations will, without doubt, equip them better 
for the struggle for existence, including therein the tight against 
disease. In order to bring about an improvement two factors arc 
open for consideration- viz., the panmts and the child. 

With regard to the i)arents. eugenics attempts to combat such 
racial poisons as are ro])n*seiited by cilcohol nnd such social diseases 
as are indicated by syphilis, gonorrlitra. and tiibiTculosis. 

In regard to alcohol, when taken in large quiintities rind for long 
periods it is said to act upon the gc^riM cells, leading to the i)roduc- 
tion of children i)osscssing a lower resistance against disease. Un- 
fortunately, as we shall sec later, ahoholism is common among the 
natives of many trojiical regions, and has already produced marked 
racial effects. 

Alcoholism in the. mother is a more siTious matter than alcoholism 
in the father, becanst' in the lormer tlu^ embryo is produced by 
alcohol-poisomd geJ*m cells, whiK* during intra-uterine life its grow- 
ii^ cells are being constantly alci Jiolizecl. and hnally the child, after 
birth, is either fed upon jiri alcoht>lic mother’s milk or, Jis is more 
frequently the case, is reared hy .Mich hand-f(‘eding as an alcoholic 
mother may give it. 

As hand-feeding in the tropics requires the greatest cave, it is not 
surprising that when nuired b\' an alcoliolic motluT tlu* chikUisnally 
acquires disease at an early stage* ol its lile-history, anti often helps 
to swell the infant mortality rate. 

Alcoholism is a gri*at social (|iiestir»n. and can only be combated 
by a sociological movement such as to-day is taking placi* in England 
and other leniperate Zone coimtrit's. 

With regard to the so-called social diseases, every medical iiracti- 
tioner is conversant with syphilis and ^fonorrhia, .and all that is 
necessary is to iiiviti' attention to Sir Malcolm Morris s summary ol 
the Ke.coinmen(lations of the Royal Commission on Venereal 
Disease, which include facilities for diagnosis and treatment, diffu- 
sion of knowledge with regard to tlie disctises, and the collection of 
statistics. It is particularly to be noted that tlu'y conclude that 
at the present time any system of compulsorj” pcrsomil iiotification 
would fail to secun* the advantages claimed. I'he Commission 
considertd that undiK:lared vmereal disc*ase ^lould be a ground, for 
the annulment of a iruirriage. They further considered that 
advertisements of ])atenf medicines should be prohibited, and 
apparently they were in fa\'our ol iiicikiiig it penal for unqualified 
persons to tn^at venei eal diseases. Venereal disease is at the present 
time exceedingly coiflmon in all parts of the tropics, and undoubtedly 
is leading to racial degeneration, and we strongly advocate fhet 
some preventive scheme shcmld be inaugurated in all tropical 
countries. At the same time, we desire to record our disapproval 
of attempts to combat these evils by the registration and general 
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police supervision of prostitutes as we believe such a system is 
bound to increase rather than diminish the diseasci as it leads to 
secrecy; and, indeed, it has so far been h failure wherever it has been 
put to the test seriousjy. 

With regard to venereal disease, there is no doubt that, although 
the war has increased the numbers of infections, it has nevertheless 
acted beneficially in bringing the seriousness of the subject home 
to the authorities; and, even in England, preventive measures, for 
male and female alike, are being widely distributed free of charge, 
ami institutes are in existence for the diagnosis and treatment of 
these diseases. It is impossible to close the section without acknow- 
ledging, wdth honour, the great work which New S^aland has done. 
in Europe with regard to this matter. When a country with tradi- 
tions like ICngland has aw'akened from its sleep of ages, a sleep 
largely due to its religious tendencies, it is i)ossible for tropical 
countries, unhampered by these religious bands, to do even more 
than what we see going on around us as Wl^ write these lines in 
Ivondon. 

Turning now to tnherculnsis, it seems probable that the tubercle 
bacillus has h.'ftl an o])portunitv of infending every child living in the 
slums of the large* liuropeaii cities before it has attained the age of 
twch'(* years. It would furllu*r appt*ar as though tuberculosis was 
eith(*r being better diagnosed or was increasing in many tropical 
lands. 

Therp ought to he no slums in tropical countries, and where tlujy 
exist it is the duty of the* (ioveniinent, forthwith, to formulate a 
scheme of betterment wheix'by in the course of years they shall be 
removed, and State-built State-owned, and State-regulated build- 
ings should be providi-d, when* ihe j)oor may live in a reasonable 
condition of sanitation. I'urther, it sliould be the duty of the State 
to take over and to bring up such illegitimate* childn*n as cannot be 
properly provided for. thereby not merely helping in the popu- 
lation and work question^, but also in the diminution of tuberculosis. 

In the tropics there an* two other eugenic problems to which wc 
may invite attention, and these are fo<^ and half-casics. 

With regard to food, the low protein dietary of the poorer native 
population of such regions as India is a great sociological problem, 
being x:onnected with n’ pous sentiment. It le&ds to racial 
degeneratlbn, as we have aiicady seen, but its remedy is very diffi- 
cult, and must be done by a sociSl movement on the part of the 
natives themselves. 

In regard to half-casles, the number of i)oor Eurasians or Anglo- 
Indians in India is increasing, and as their children live in the slums 
of great cities they tend to degenerate. 

After fourteen years of strenuous work Graham has shown that 
if these children are taken to sanatoria in the Himalaya Mountains, 
and i>laced in a new physical, mental, and moral environment, they 
do not ^ow this d^cneration. 

This is a great discovery, and if confirmed and acted upon may 
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produce lasting results, because, as we have already hinted, there 
IS a belief that the third generation of chiUlren, with European 
parents, bom and living entirely in the trc^ics, tend to degeneration 
in every way, and yet it is desirable that portions of the tropics 
should he permanently colonized from temperate climates if possible. 

Lastly, the if^antile mortaliiy of most tropical countries is appal* 
lingly high, and this passes tmheeded, even in places where a local 
dearth of labour indicates to those in authorit}'' the necessity for a 
steady and rapid increase in the population. This is not a book on ‘ 
hygiene, but lx^rhaps as practitioners for many years in TOrious 
tropical countries wc may be i)ermitted to recommend anyone 
anxious to reduce the death-rate of a district to study the factors 
which contribute to the local infantile mortality, and to combat 
those of greatest importance, which will often be found to be tetanus 
and diarrhoea, the latter being associated with the question of a pure 
milk supply. 

Enough, ])erhaps too much, has now been written as regards 
lines of thought associated with the word eugenics as applied to the 
tropics, and we will now on to consider the incidence of disease 
in tropical countries. • 

INCIOENCE OF DISEASE. 

In previous editions we gave in considerable detail the analysis 
of the causers of death in Ceylon, and tlK'ir incidence in the various 
peoples inhabiting that island. Several years have passed sinbe these 
figureb were compiled, and as they are old we omit tHkm, and take 
a general view of the distribution of disease in tro])ical countries. 

DISTBIBUTION OF DISEASE. 

Atfa. 

A^ia Minor is not a tropical country, it ])osscsses cold and prolonged 
winters, but it also has very liot summers, during which it rcbcmhlcs the 
tropics, and becomes the home ot many diseases, such as malaria, enteric 
fevers, dysentery, and often cholera, while diphtheria is usually present, and 
cerebro-spinal meningitis is by no means unknown. Goitre and cretinism 
eirist in me Valley of the Upper Euphrates. 

In Mesopotamia the winters arc temperate, but the siimmcrb are^very hot, 
and heat-stroke is well known, wliilc malaria , the enteric levers, dysentery, 
and cholera arc present. I'lacuc is said to liave been endemic in this region 
for years. Typhus, smallpox, merles, whooping-cough, and, it is said, 
scarlet lever, occur there. Bagdad sore is almost too 'well known to be 
mentioned, while beri-beri occurred in the siege of Kut, and also among other 
troops. 

In Arabia, in addition to the foveis mentioned above, ophthalmia is to be 
noted. 

Very little is accurately known as to the diseases of Persia, though we 
possess a large manuscript written thereon many years ago. Cutarcoiis 
LeishmaniASis, leprosy, and some form of relapsing lever may be noted. 

As regards India, in the Bomtiay Pressidenew the infantile mortality in 
native races is Z20*Cf8 in males and 2ig<oy in fmales per i,ooo births. In 
Bombay City the ratios were 557*24 and 569-66, but it is stated that these 
ratios are rery IkJIacioDS. 
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The Mdal daath-ratee are: — 




1905. 

1906. 

Europeans 

■ • . . 

14*36 

14*41 

Enrastans 

. . . . 

30*89 

36*99 

Natives . . 


31-84 

4>-39 


The year 1905 eeems to have been unusually healthy ; only 588,394 natives 
(lied, as compared with 1.318.783 in 1900. 

The principal cause of ‘death was plague, which accounted for 7i ,3^3f or 
ja'i3 pw cent., in igos» as compared with 223,957, or 29*28 per cent., in i9t>4- 
The plague deaths in Bombay for the ten years 1896-1905 arc as follows; — 


1896 

1897 

1898 

1899 

I9(x> 
1901 . 

1902 

1903 

1904 

1905 


2,080 

4^>»y44 

80,i9t 

90.590 

33.196 


128,259 

184.732 

28Z.2O9 

223,957 

71.363 


Total.. .. 1,154.613 

The population% 1901 was: — 

Kuropeaxi (exclusive of cantonments) .. 18,804 

Eurasian . . . . . . * 6,557 

Native . . . . . 18,481.362 


The above figures will thus give the reader somj idea ol the mo’rtaliiy 
caused hy the x>lague in India . 

The neit im]>ortant cause of lUath is vliolera : — 


1890 

1897 

1898 

1899 

X900 

1901 

1902 

1903 
i9fM 

1905 


35.4*>4 

57.109 

4,30s 

8,579 

163,889 

13.600 

3.229 

1,825 

13.T50 

5.396 


The general term ' fever ' causes a mean of 3 10,420 deaths in the six years 
19(K)-1905; most of this is supposed to be malaria. 

1'he simplest way to show the Bombay death-rate is in theiratio per 1.000 
inhabUants; — 


Chofera . ^ 2*11 

Smallpox . . 0*20 

Plague . . 9*18 

Fevers . . . . . . 1 7*43 

Dysentery and diarrha?a . . 4*90 

Iniuries (>*39 

Other causes .. .. 12*12 

Total .. 46* V) 


Respiratory di.seasc in 1904 caused 3*22, and in 1905 2*95, deaths per i,(kk> 
of the populatoin. 

The^ihbay death-rate indicates clearly the incidence of cholera, plaeiie.' 
and fevers. In many parts of India— Madrasr-kala-azar is an itilpoifant 
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deaih-produciiig factor. In Calcutta, phthisis is causing some apprehension 
by its increase. The importance of snake-bite as a cause of deatn is marked 
in India. Relapsing fever is also known. 

Ceylon possesses a high inlantilo mortality, of which the principal factors 
are intantile diarrhina aiul convulsions, and often*thc bad condition of the 
inof ber before tlie binli oi the child, associated with improper and bad food, 
and lack oi proper lare of tlic child. Eugenics requires more study m that 
island than, so far as we know, it has received. 

The deaths of 'women. in child-birth are high, and the principal cause is 
puerperal lever. 

Among adidth diariha'a. dysentery, and the various forms of enteric fever 
arc imjiortaiit fadois of the death-rate, l^laguc has recently visited the 
island, but has been w'cll conlrolh'il ; cholera is present from lime to time; 
while systematic steps have been taken to deal with the prevalent malaria 
and ankylostomiasis. Cane er exists in all races, anil diabetes is a pi cvalent 
disease among better-class nati\es, such as lawyers, doctors, and merchants. 
Syphilis is common, lliough the parasy]>hilitic diseases are very rare, while 
insanity is*also relatively less than in Kuio])e. Lepiosy is endemic, and eye 
diseases irecjue.nt; though, thanks to the X'ictona Eye Memorial Ho^ilu. 
where they are skilfully treaieil, lilindness is less jreiiuently met with. 

With relcrcncc to the blr.iiis Settliinents, the iniantiic mortality, after 
deducting innnjgraiit demh.'^. is per i.ooo births in 19^)5. and is raci- 

ally ol.T-SMl'ieil as tolloii." 

h-iirojuaii^ .. .. .. .. 57*32 

Other nati >rviliti< s .. .. .. .. 

Malays . . , . . . . . . . . 229*78 

Indians . . . . . . . . . . 278*72 

Chinese . . . . . . . . . . 302*03 

r.urasians . . . . . . . . . . joyog 

'1 he general death tali was 1(1*51 pet 1 .miii iiihabilaiits. and its fiq lots a 
plithi.Hs, beri-bejj. iinclassed fev'ers, dyseiMiry. cholera, malaria, cancer, 
anaemia. s]»rue, dio]).sy, and parasites. ’ • 

In Indo-Chiiia the enteric levels, the diarrhreas and flysenleries, liver 
abscesses, iii1estinalpara.sitcs.c]ioIeia.diphl]iei in, spreading ulcer, which used 
to be called Coihm Chinn iiUer, siurvy, ]nirpiira ha'inorrhagn a, beriberi, 
dengue lever, and jtarasiles. are to be mentioiUHl. 

Murlt has been wTitten on the diseases ol t'hina, wheie Manson and Cantlie 
did their work, and its disea.Ms are beginning to be known; but ot special 
interest arc its tremalode infei lions, its ben-lu-ri, its plague, and its skin 
diseases. 

Japan is now the centie of ninth .scieiilific w'oik, and no passing reference 
w'ould do justice to the valuable work being perlorincd therein; but it may be 
notcil that it is interesting in its jiarasitic di.sea.scs, its tsutsu-gamushi disease, 
i ts tremalode inlet lions, its Juguismu.s, it.^ rat-bite and cat-bite diseases, and 
j is beri-beri. • 

The riiilippine T.sl.iiulsare monuments of American carefiilne.'*s, iorethought, 
and hard work, and their diseases are well set forth in the valuaffdePAt/f^/wef 
Journal of T ropnal Mtdn inc. ]*'spt!cially to be noted arc their para.sitic affec- 
tions. their ben- hr 1 1, and though mtu h ri mains to be done, yet much has been 
done w'ilh regard to mal.ina and smallpox, w'hii h has been reduced to insignifu 
cant proportion.-?, whih* tuberculosis, tholera and plague, and the enteric 
levers, are jiresent, and I he whole problem of eugenics is still in its infancy. 

^ Australasia. 

The diseases of tropical Australia. wdu< li includes t Queensland, Pajnia, Torres 
Straits. Thursday T.sland, etc., are: — Si>rue, amoebic dysentery, hlariasis, ' 
malaria, beri-beri, ulcerative granuloma, trambeesia tropica, dengue fever, 
lepros\'. The intestinal parasites Ancylostoma duodefude, Trichuris 

irichiura, Oxyuris vermicidaris, StrofigyMdes slercoralis, and Tania saginaia. 

Under the term ' sandworm disease,* Breinl describes an inflammation of 
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the inner side of the sole of the foot in the Innlsfail and Cairns districts, which, 
beginning as a small erythematous area, spreads in the form of spirals, and 
after a time disappears. No animal parasite could be found . It appears to us 
that this is a form of ' creeping eruption.* He also describes * bafcoo rot.' 

^eligmann, during the eighteen months which he spent in British New 
Guinea and the islands of the I'orres Straits in the years 1898 and 1904, 
gathered much information as to llie incidence of disease among the Fapuo- 
Melanesians of Papua, who arc really only just emerging from the Stone Age. 

He found talipes cquino-varus lo be common, while harc-li]), meningocele, 
dwarfism, albinism, and crytlirism (/.r , :i1)origitics with auburn or rwdish- 
brown hair, junkish-brown skin, and luow n eyc.s) occur. Albinism and 
erythrism showed a family distribu lion. 

'Malaria was common, ami children with greatly enlargexi malarial spleens 
were easily found. Adults with large .spleens could aNo be seen, but Ihi.s 
enlargement might nol be malarial. Leprosy was endemic in the valley ol 
the St. Joseph River- -/.c., in the Roro>Mekeo district — and couki not be 
attributed lo foreign influences. Yaws was common, but syphilis i^’as roH' 
sidcred to have betui introduced in comparatively recent limes; in fact, he is 
of the opinion tliat in Oceania the introduction of sypliilis is possibly not 
antecedent to Captain Cook’s voyages. Respiratory diseases and dysentery 
arc very common, as arcs skin diseases— eczema, tinea imbricata, tincii 
flava, keratosis pilaris, and leuioderma. Willi regard to new growths, he 
records ciitanrous papillomala, fibromata, hpomaln, osteomata (?), and 
angiomata. Malignant Luiuouis were rare, but .sarcomata were foiiml. He 
de.sc.ribes and illustrates siibuilancuus nodules lively nruixuble over the deep 
fascia, over or near Ijony proniineni e.^, and especmlly about the elbow, which 
arc probably ju^ta -articular iiocliiles. He describes and illustrates a nasal 
uleeration somewluiL similar to gangosa, variously rorened to as lupus by 
Sir William Mactiregor and cainei by the white residents ol British ."Cew 
tiuinea. Tie also descrilies a pei uliai iilc erativc' }>roc€‘Ss of the legs and other 
parts of the body. I ledraw.‘«atloulion lo llie impulsiwcliaraclcTof thepeoplc^ 
as a crimo-jprodu^ting lacijor. Paialysis and psychoses arc* nol c oirnuin. The 
jiresonec of cretinism was noted, lit* did nol’mei I with uiberc iilosis excc'pl 
in natives in intimate contact with luiiojieans, uoi with arleiio sclerosis, 
\n1viilar heart disease, iK'kets, or gout, locomotor ataxy, or general paralysis, 
while anaemia w.is i.ire. 

Oceania. 

This is interesting loi its diarrliaMs, d\sc'nleries, and eleph.\ntia.sLs, which 
have been studied in <lclail by Ikiker; foi its yaws, leprosy, and skin djsca.scs, 
whieh latter aic common, an<l of wliicli I'ukelau and ' ringworm may be 
espiTially noted . 

Syphilis is believed to liave been uiikiunvn in llie Sandwjih Islands before 
the visit of Cook in 177Q. while lex^ro.sy is believed to have been introduced 
therein in x8 by Chinese emigrants. 

Hpidemib ^ngrenous rci lilis and a simikir form of stoma 1 it i&f occurs accord- 
ing to Corhv iji Fiji. Cerebro .spinal ineningiti.s was inti oduced probably about 
rvS 76 . ' ^ 

Tropical America. 

The tropical medical sdiools situate in ll.'irvaid lJiii\orsiiy*and in other 
parts of the United States, the w'oik of the American Society of Tropical 
Medicine and of the Canal ^ne kUnlkal A.ssociation, added to the rescan lies 
(if the Institute Oswaldo Cruz of Brazil, arc sU'adily increasing our knowdatge 
of the diseases of tropical America, among which inakiria, yellow fever, the 
enteric fevers, the dyscnterii^s, cleidiautiasis, Chagas' *discase. LeishmaTiiasis, 
verruga peruviana, parasites, yaws, and certain skin diseases, staiul out as 
patliological features, among which must be given prominence to those caused 
by the jigger. 

Moreover, it is in tropical America that the most brilliant prophylaxis vdth 
r^rd to malaria and yellow fever has been conducted. 
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With r«ganl to Norf/um Mexico, Alei HnlUdka toode six Mprfitions in 
the yohrs 1898-1905 to study the physiotorfical and medical oonditioM ot tnc 
Amerinds residing in Northern hlmco and in the south-western portions ot 
the United States. . , j.* , , . • * 4.^ 

He concludes tlial on the whole the health of these people is supe^ to 
that of whites living in larger communities, as they do not suffer so 
inherited morbid conditions, or from those connected with teething. 
menstruation, gestation, puerperium, menopause, and senility, imr do they 
sufter so much from malignant growths, but they have a weak resistance to a 
few contagions— c.g., .smallpox. . 

Their most common ailments are diseases of the gaslro-intesiinal 
especially dysentery; of the resjnrator^' organs, especially pneumonia, while 
consumption is very rare; ol tfic c\'es, especially ophUialmia due to dust, 
which, being neglected, leads lo blindness, as does smallpox; of musclar 
rheumatism and arthritis. Malaria, smallpox, and pemphigus contagiofius 
in children are very common. I'yiihoid fever appears to be rare; leprosy and 
elephantiasis arc knowm, as is goitre. j • ♦ 

He very much doubts the prt^seiite of syphilis prior to Columbus, ana points 
out that the bones in the ancient graves in California, on the north-west 
in Peru, and other localities in South America, do not show any signs of the 
disease, even when thorough examinatk>nb of extensive ostc^ological collections 
have been made. , , . 

In children the (oniinon cause ol death is diarrhoea. He makc.ji most 
interesting ob.sei* vat ions on the mite** which bunow under the skin of the to^ 
in the Huastcc, who live to the oast of the Otomi ([lidalgo region), and which 
may cause suppuration aiid^eveii loss of a toe. Injuries due to spiders, cotIi- 
pedes, scorpions, rattlesnakes, and the gila monster are mentioned, as well as 
(loisoning from aconite, datura, ancl fungi. 'I he narcotic, effects of Peyote are 
noted, while tw'o plants, cul-ick-um-ek {Donrdia sufffutcscens) and hg-yan 
Tfttat (Phacelw iHtUftdibulijonnh), cause dangerous wounds when journeying 
through forests, leading to .some toim of i)oi.soiiing, and in the disc of the 
former even to death. He met with albinism and leticoderiga, but pinta wa** 
unknown, though stated to occur larlhcr .«<outh. The diseases "which were 
rare were; aiisemia, di.seas(.s of Is'tasi, circulatorv organs, liver, female geniya- 
tive organs, and skin; while asthma, dental canes, utneer, rickets, hernia, 
idiocy, insanity, nervous diseases except epilepsy, scarlet fever, and fracture 
of bones were also rare. , . , , 

With regard to the I'iyqiu islands, 15 tier and Hakaiisson have pomtm 
out that malignant tertian and cjuartaii iiudarins are present, but that the 
earner anophcline has not been idciititied, while pellagra is quite cominon aiul 
ankylostomiasis is pre.sciil. The lack of sanitation caifses considitfablc 
morbirlity and morlalily, and there I.** a high illegitimacy rate, veue^l disease 
rate, and iiitantile mortality, while the jXKir food conditions are held to be the 
cause ol pcllagia, and the 'ixior sew'age disposal and defective water-sBipplies 
lo encourage diarrlio'a, dysentery, cnterii fevers, and the encouragement of 
mosquitoes to breed in lioiise.s causes the high filarial infection and ini associate 
morbidity. ^ ^ , x 

Ecuador has been studied by Ivspmosa-laniayo, wru) finds Ancylostoma 
duodenalc and Sreator awcncanits present, as well as Ol^yuris, Tania solium, 
and HymenoUphS nami. 'flic jigger is note* I and so is X^Hopsylla cheopis and 
Clinocofis rotwidaht^. "^'ellow fever has almost disappeared, but malaria, 
amoebic dj'sentcry, enteric evers, and tuberculosis, arc rife. ^ Chichisrnos 
caused by drinking ' chicha made from fermenting maize is said to be like 
pellagra. 

, Tropical Africa. 

The outstanding features of tropical Africa are its trypanosomiases, it.s 
malarias, and its relapsing feviT.s. ivhilc enteric fevers and typhus are more 
prevalent in the north, where the scliistosomiasis and pellagra also abound. 
Porocephalosis is likewise a feature of this country*, which is the home of 
numerous local diseases, such as guondou, while skin complaints are extremely 
common. 
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Whetjier or nOfperebro-Bpinal meoingitis orij^ted in Central Africa is an 
interestinjg specnlatiott. 

The primitive forms of medicine, the. venomous animals, and the poisons 
are all of great interest and require much further research. 


prbvehtiAi. 

It is not our intention to write upon prophylaxis in this portion 
of the book, but merely to indicate that nuiny diseases exist in the 
tropics which medical research has shown to be due to definite 
parasitic organisms spread in a very definite manner, and therefore 
more or less preventable. 

We would venture resjK'ctfully to quote His Most Gracious 
Majesty King George V., who long ago said : - -" If preventable, why 
not prevented ?" We would furthc^r venture to ask that moije regard 
should be paid to this memorable utterance, which we believe will 
echo down the rolling centurits and will be more and more appreci- 
ated as they pass. 

We would, however, .isk tiie n-ader io remember that to prevent 
disease i ntails hard unappreciated work, usually in the face of much 
opposition and in direct contrast to tlui comfortable life of letting 
lhiiig> drift ; but in the light of His Majesty’s words this work should 
be taken up by his subjects. 

Moreover, the present war has shown what can be done when 
military authorities work hand in hand with medical research, ami 
we arc of the opinion that civilian Governments should learn this 
lesson also. • 

It is, indeed, a satisiactory ^igii that the Stjcretary of State for 
India is reported as slating, in a n'iniirkable speech nuide to a British 
Medical Association de])utation, that a modern Govcnimcnt required 
and should take all suitable tneaiis to obtain tlu; best and most 
accessible advice on various medical and sanitary problems witli 
which every such Government is called upon to deal. If this dictum 
is acted upon-— i.e., if it passes tlic realm of advice — a new era will 
dawn in the tropics. 
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CHAPTER VI 

FITNESS FOR TROPICAL LIFE 

Preliminary — Examination — ^Women — ^Tm-aliding-^Natives — ^Life assurance 
— Expectation of life in tropical natives— Kefcrcnces. 

PRELIMINARY. 

Tin-: selection f)i Europe;in Jind American men for ser\nce in the 
tropics, the litness of European and American women lot tropical 
life, the question as to how long white children should remain in 
warm cliiiKitos (Chapter LXXXVL). the invaliding of sick persons 
of all races, the selection of natives for employment under Govern- 
ments or in mercantile houses, and the probkiins of tropical life assur- 
ance. arc all matters of great im])ortancc to the tropical practitioner. 

He msiy have nothing to say in regard to the st*lection of persons 
for tropical service, but he has vcr\' consid&rabU.^ knowlcxlge of their 
after medical history. 

We are unable to allow much space in the present book for the 
consideration ot these questions, but we will endeavour to toucli 
upon such poults as ai)i)ear'to us to be of importanci^, and to leave 
the elaboration of the same to the reachT, anrl lor ihi^ purpose we 
give ndorencc'S at the end of the clwptiT. 

EXAMINATION. 

We presume that iwcry medical practitioner appointed lor the 
purpose of selecting men lor service in the tropics will go faithfully 
through a routine examination more or less based upon that adopted 
by the best type of assurance companies, and therefore we need not 
lay stress upon such an examination; but there are certain points 
to which we desire to invite especial attention. 

First-Class Lives. — Every selected candidate^ be a first-class 

life and fre$ from any trace of albumen in the urme. • 

Venereal Disease.- The examining physician s^ionld make it his 
duty to exclude gonorrhoea, not by mere question, but by actual 
examination, and the same is tnic for syphilis. No one should bc' 
allowed to proceed for the first time to the tropics with an uncured 
gonorrhoea or with an imperfectly treated syiihilitic infection. 

Further, we are of the opinion that it is the duty of the examiner 
to warn all selected candidates as to the dangers of infection with 
venereal disease in the tropics, and at the same time to give and to 
read to him printed instructions, similar to those provided to-day 
for soldiers, detailing methods for prevention of infection. 

127 
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Every tropical practitioner knows how much sickness and loss of 
work is due, directly or indirectly, to venereal diseal^; and we feel 
that it is ivet too much, in the interests of the employer and the 
employee alike, ^o ask that the above shoulc] form part of the duties 
of every medical examiner of candidates destined for the tropics. 
We further submit that each health report should state clearly that 
tliese duties have been carefully carried out by the examiner. 

Vaccination. -It is necessary that everj^' selected candidate, before 
final ai)pointmcnt, should iiroducc a certificate that he hp received 
two injections of a vaccine prophylactic against typhoid and the 
paratyphoid fevers, or of a so-called tetra- or penta-vaccine containing 
in addition to the already mentioned three diseases, choleca or cholera 
and league. Evidence of Jennerian vaccination forms part of the 
routine medical examination, and must not be older than seven years. 

Quinine. — Eveiy selected candidate, before* final appointment, 
sliould produce a medical certificate that he is able to take a dose 
of 10 grains of quinine without rlevelopiiig serious symptoms. 

Teeth. No candidate should lx* finally selected for the tropics 
until his teeth are in such a condition as to satisfy the examiner, or 
until lie products a <lentist’s certificate to the efie^ that they arc 
in good order. 

AlcohoL — The objections to alcoholic candidates are so well 
understood that the men* mention of this point is sufficient (see 
Chapters III., V., and LVf.). 

Age*-«-We arc convinced that no one under twenty-one years of 
age or over fifty years should be alhnwd to proceed for service for 
the first time in the tropics. Wo are also of the opinion tlLat the 
nearer the minimal age is to twenty-five years the better for 
employer ami employee alike. 

Heat and Sun. — Whatever personal ^•iows the examiner may have 
as to the effects of heat .and sun, he should nevertheless, as part of 
his duties, warn the selected candidate as to the possible dangers of 
careless exposure to the tropical sun and as to the effects of tropical 
heat, and should acquaint him with methods of prophylaxis. He 
should also give advice on clothing, as we have seen distinguished 
visitors arrive in the tropics in clothing suitable for an English 
winter. .There arc, of course, cold regions and cool scasms in the 
tropics, but the cold is not generally fell by the new arrivalfrom tin* 
Temperate Zone. • 

Energy.- -The selected candftlate sliould be warned that, on first 
arrival, he may not feel the heat of the tropics to be excessive. On 
the other hand, he may feel that tin* climate suits him admirably, 
and that he is full of energy for work and play, and should be told 
th^t>j^is state of affairs will not last for ever, and that, if he allows 
hw^Kagy ^ outrun his common sense, there will bo trouble. 

litoderation in tUl things should bo indicated as the motto for a 
..tropic^ 3ile. .V 

■ ' the BxanrtniMr.— We have insisted upon the medical 

examiner ^vfng, advice itpon various points to the selected candi- 
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date. Our reasons for so doing are because he may be the only 
medical praciStianer to examine the candidate before the trebles 
are reached. \ 

We feel that it is in the interests of employer and employee that 
every opportunity should be given for the selected candidate to 
keep fit until he reaches the local medical officers. 

Chedc Examination. — ^We are of the opinion that a check 
medical examination by the local medical officers immediately upon 
the arrival of the new ofiicial is advisable, in order to see whether 
entry into the tropics has induced any changes in his health, and 
also for the purpose of giving him local medical advice. 

This check examination is very necessary, as we know that persons 
liave arrived slightly indispos^. and have allowed these slight 
symptoms to become serious owing to lack of knowledge. 

WOMEN. 

European and American women proceeding to the tropics are 
usually either married or about to be married, or, because of the 
bcarciiy of white women therein, are very likely to be married fairly 
soon, although fiicy may start as nurses, missionaries, etc. 

We therefore consider that all women proposing to live in the 
tropics should be medically examined in the same way as men, and 
should be spccuilly tested as to their ability to stand quinine 
therapy; and if this is found wanting, should be educated up to a 
necessary quinine standard, by regulated small doses, before 
b(!ing allowwl to begin their mew life. 

Our cx])erience makes us agree with Mrs. Scharlieb that the 
medical examination of women should include the bony pelvis and 
the organs contained therein when practical. 

Often women have to live in out-stations far from medical aid, 
and it is little short of criminality not to take the external measure- 
ments of the pelvis, and if necessary to investigate the cc^ition 
of the internal pelvic organs by means of a rectal examination. If 
abnormalities are discovered the woman or her husband, or both, 
should be warned as to the possibilities of such abnorm-ilities. 

At such an examination care should be taken to see that there is 
no obvious cause for dysparcunia, as it may cause trouble to the 
examinee her husband. This has been brought home to us in 
our long experience of tropical practige. 

Moreover, the woman ^oulci be warned as to the possibility of 
menorrhagia (or the much less common amcnorrhcea), which may 
begiurafter arrival in warm climates, and should be given advice as 
to clothing. 

^ The necessity of having the urine exam’ned on the occurrence of 
pregnancy should be impressed upon the wife ahd her husband, as 
well as the r^uirements of diet, exercise, re.st in the warmer hours 
of the day, etc. 

White men, as a rule, require at regular intervals visits to temperate ' 
climates if their health, strength, and mental vigour are to be 
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maintained unimpaired; and the same holds good, but perhaps with 
more force, for women, who should be allowed leave to cooler tropical 
regions and* to the Temperate Zone as often as circumstances permit. 

Vl^en a woman returns to a temperate climate she shoidd be 
advised as to the ncci^^ssity of an immediate medical examination, 
hs well as of the dangers of the change into cooler weather. 

INVALIDING. 

Two classes of cases require to be considen^d under this heading 
- viz., the frofyical resident about to be invalided to cooler climates, 
and the cool~climate resident ab(iiit to be* sent to the tropics for the 
bonelit ol his health. 

With regard to the first, there an* t\vc.> fjiiite different aspects of 
the case. viz. . - 

(а) Invaliding for the Good of the Employer and Employee Alike. 

— This is a matter of eommon s(*ns(\ ami is the kindest method of 
dealing with many cases. 

(б) Invaliding because of Health.- -Tcmporaiy invaliding or sick 
leave should alwrivn br adviM*d if the patient's health requires it, 
but his linanciiil status slumld also be taken into corisideration before 
too drastic reeoinmendations are made. 

More dilhcuU by far is the qucsliiai of permanent invaliding from 
service, and in coming to a cU'cision llie meclicnl practitioner has 
many jjoints for conskU‘ration with n fercncc* to tin* ])rescnt condition 
of the patient jind his future jirospects. * 

The nature of tlie illness, the physical and mental ipondition of the 
patient, his age, his i>ension or gratuity, his possibilities of future 
ompldyment in cooler regions, his family, etc., have all to be con- 
sidered. 

Among the many difficulties which i)rcs(*iit ihemselvcs under this 
heading we vemture to express the opinion that one attack of black- 
wat-cf f^'er should [not constitute per se a reason for permanent 
invaliding. 

On the other liand, wc' are of the opinion tliat mental svmptofns 
should constitute a reas(ni hir pi*rmancnt iiu aliding. as the tropics 
are clinMitologi<Sally unsuited for an unstable nervous system. 

As a l^cneral rule, if an endemic infection- e.g., bilharziosis- is 
playing havoc with a patient, he should be pt*rniancj:^tly invalided 
fiom that particular area oi^areas. which may not mean that he 
should be invalided from the tropics or from the service. 

NATIVES. 

Natives should never be accepted for employment unless they are 
fimt-class Jives. The eyes requin* careful attention, and colour- 
blindness should be looked for, especially in Certain employments 
• such as railways, steamers, ports, etc. 

Particular atti*ntion should be paid to the 'urine, and natives 
know many tricks with regard to this part of a medical examination. 

Schistosomiasis of any part of the body should cause rejection. 
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and dilfuse leucoderxtia if the candidate is to work in the sun, but 
it is not possible to give further details, which must be left to the 
common sense of the examining officer. ^ * 

The invaliding, tem|ft)rary or permanent, of natives from a service, 
particularly if a pension or a gratuity is available, requires great 
care, and the possibilities ot nuilingcring must be remembered. On 
the other hand, the effects of such apparently harmless diseases as 
diffuse leucoderma sliould be borne in mind, and injustice should, 
if iK)ssiblc, be avoided. 


LIFE ASSURANCE. 


Tropical life assurance is in its infancy, and so far has been mostly 
studied in regard to India. 

Insurance offices usually regard 33® north to 30” soutli latitude 
as including the dangerous climates of tlie world. They usually 
consider those lands which lie nearest to the Equator as the most 
dangerous, because of the heat, the endemic diseases, the lack of 
sanitation, and the imperfect food-su]>plies. 

But the advancti of knowledge with regard ti» tJie prevention and 
treatment of tropical diseases, and the (lawn of tropical sanitation, 
has reduced, anci is reducing, the banefukollects of many of these 
factors. For example, the West C'oast of Africa usetl to have an 
official mortality rale of So per thousand, and an official invaliding 
rate of 95 per thousand, but thase had been reduced to ai*7‘and 
76*3 pef thousand as long. ago as 1903, and to-day are probably 
much less. * 

it is true that ihe older type ol official, medical and non-medical 
alike, disliked spending money upon improved szinitation and upon 
the prevention of disease; Imt this tjq)e of official is slowly but surely 
disappearing, and the danger to-chiy is that official mortia may 
undo years of official toil. 

It is therefore neccssarN- that a high standard of sanitation and 
disease prevention should be set for the tropics, and that this should 
be maintained; and if this is done, then many of serious objections 
to tropical life assurance may be removed or alUtted in the future, 
and as this is done better assurance terms should be fosthcoming. 

Very Inany tropical practitiemers have had experience in the 
selection and rejection of tropical candidates for life insurance, but, 
unfortunately, there arc but few rcc^ds to be found based upon this 
work. 


In 1897 and later, Cantlie, writing with regard to this matter, 
stated that although the person in the tropics was exposed to many 
deadly diseases, he was not very liable to scarlet fever, rheumatism, 
and pneumonia, and that, excising malaria, lys chief dangers were 
disea^ affecting his alimentary canal and abdominal organs, and 
that alcohol wasnn even greater curse in the tropics than in temr 
perate climates. % 

He states that the insurance con^>anies deal with each ca# 
individually, and he suggests that during the first seven years A 
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r^idence in a proscribed area an extra premium should be paid, 
but that after that period it should be. reduced to one-half upon a 
certificate from the company’s medical officer that no permanent 
injury to health lias been iiiciirred, and that the cost of this examina- 
tion should be paid by the insurer. Further, after ten years* 
residence the t'.vtra premium should be reduced to one-thiid of the 
original sum, and after thirteen years no extra premium should 
be charged, provided always that the neccssarj^ certificate was 
forthcoming. 

He points out that a period of danger is the first year or two after 
the old tropical resident takes up his permanent abode in the 
Temperate Zone, and he recommends that an extra premium be 
charged for these two years. 

The next paper, published by \Mnter in 1009. we have been 
unable t6 peruse in the original but he apparently lays stress on 
the first few years of residence in India, on the ground that Euro- 
peans arc very likely to beconii* victims to enteric and similar fevers. 

Caddj’ in 1912 came to the conclusion that the European docs not 
acclimatize well in the trn])ios. meaning by this statement tliat he is 
unable to rear healtliy strong children in India, and\hat he becomes 
debilitated l»y residence there, requiring a change to a temperate 
climate every four or lit'e years, and that aitcT years of residence 
ho is even more liable to sunstroke than on arrival. 

Out of ijcjf) casis he rejected b ])cr cemt. and loaded 8 per cent., 
making together 14 per cent., which was caused by inferior physique, 
obesity, glycosuria, albuminuria, consumption, consiynptivc" family 
history, bad family history, syj)hilis. licart disease, sundry diseases 
(3 ’SO per cent.), alcoholism. 

With regard to natives d(‘siring iusurrincc, it is true that years 
ago it was only the Euroiieanizcd native who sought after this; but 
to-day it is different, and (;V('n nali^'e woni(;n of due s(x:ial standing 
an* ailow(*(l assuranc<*, iirovided tlxat car(‘fiil inquiries have been 
made, though years ago sucli an a.ssurance was never considered. 

( addy adds to tluj list ol causes of rejection ‘ elephantiasis,' and 
he is of the opinion that opium and hemp are very harmful, but that 
they are not commonly consumed by the insuring classes of India. 

lie considers that Rajahs, wealthy landowner Marwaris.gr bankers 
and money-lend«!rs. and petty merchants, an? bad lives, while the 
best native risks are, fjovemjiient servants and native clerks in 
European offices. 

As a rule the native docs not consume alcohol, but if he does he 
should be regarded an indifferent risk. 

He also states iliat the native of India is a shorter man than the 
European, and tliat height for height he is about the same weight, 
but he is very subject to glycosuria and to hydrocele. 

The discussion on this paper was interesting, and in our opinion 
some of his views are open to criticism. 

With regard to life assurance in Egypt, the only publication with 
which we are acquainted is by Day, who distinguishes four groups of 
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proposers-— vias.,' the Western European, the Southern European, 
the Eastern, and the Egyptian. 

In general, he considers the first class to be a goodTiskbn the same 
terms as in Europe, buf with regard to the second he considers that 
they should be examined in their own homes, and each case should 
be judged on its own merits, and the third class is intermediate in 
risk between the second and fourth. 

The native Egyptian appears to be a great difliculty, owing to 
the paucity and unreliability of the family liistory, while sexual 
excess and cigarette-smoking arc considered to balance the lack 
of alcoholic excess. Rheumatic fever, tuberculosis, and syphilis 
are rife, and he is liable to many tropical dis(.^ases. including ankylo- 
stomiasis, pellagra, splenomegaly, relapsing fever, typhus fever, 
and the schistosomiases, so that he is not a good risk until ejiucation 
and sanitation improve matters: but Day says a proposer then in 
good health, and whose children arc siiccossfully rcar^ and whose 
education has been sound, may be accepted for a whole life on 
European terms, but this was contested during the discussion on 
his paper. • 

The common sense of the whole matter is that thrre is an increased 
risk on the Hf<j of the Europt*an living in the tr()i)ics, and that it is 
mo.st marked during the earlier years of his rebideftcc; there is a 
considerable risk in insuring native men. and that this is greatly 
increased when considering native women. 

EXPECtATION OF LIFE IN TROPICAL NATIVES. 

The expectation of life in India compared with the same f<»r 
England may be gathered from the following table obtained fnun 
Hardy via McCay*s book-- 


hidia, England, 

Age, .... 



Males. 

Females, 

Males. 

Females. 

0 

24-6 

2.V5 

4,V7 

* 47-2 

5 

37-1 


52-7 

54-9 

10 

35-3 

34'4 • 

49-0 

5»*i 

15 

32-3 

31-7 

44*5 

4^*5 

20 

29-2 

29*3 

4i*-3 

42-4 

*5 

26-3 

27-0 

36-3 

3»-5 

35 

2I-I 

22-4 

28*9 

31*2 

45 

1 6-5 

17-9 

22*1 

24-0 


12-2 


15-7 

17-2 

65 

8*2 

8-7 

iO'3 • 

1 1-3 


The figures speak for themselves, but they were compiled yean^ 
ago, and it is possible that more modem tables might siiow a better J 
e3q>ectation of life. 
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CHAPTER VII 


TEMPERATURE AND HUMIDITY 

PreUminary — High atmospheric' temperatures— Conclusions- References. 

PRELIMINART. 

Having finished with the introductory i)ortion of our task, we 
enter upon the second part of this book, which is devoted to the 
camaHon of disease, and is therefore essentially pathological. This 
subject is divided into three sections, embracing the physical, 
chemical, and panisitic causes of tropical diseases. 

• 

HIGH ATMOSPHERIC TEMPERATURES. 

The present short chapter is confined to a brief consideration of 
fhe patliplogical effects of hi^h atmospheric temperatures, which 
arc the most jniportant physical causes of disi^ase in the tropics, 
and are only markedly evident when there is a definite amount of 
atmospheric humidity; and therefore wc luive entitled this chapter 
Temperature and Humidity. 

To exemplify what we mean wc will quote a concrete example. 
In a certain tropical locsdity there were the usual hi^ air tempera- 
tures with relatively low humidity and cool nights until about the 
middle of a month, when the temperature rose to ix6° F., the humi- 
dity increased, the sky became cloudy, and for twenty-four hours 
there was little breeze. During this period about fif^ laboratory 
animals died, though well protected from the sun by living in large 
brick houses. They showed post-mortem the typical sij^ of heat- 
stroke — 'Viz.^ the congestion of the meninges and brain, and the 
marked congestion of the longs, u^ch were almost black with 
stagnated blood. During this period there were a few deaths in 
the population of the place from the same cause. 

Qinical experientthas shown that there arc two different pictures 
associated with the pathological effects of high air temperatures. 
The first picture is that of extremely high fever, and is called heat- 
stroke; while the second is depicts by collapse and low bodily 




we have investigated these two conditions experimentally. It 
was our practice in our journeys from Ceylon to Europe to test the 
effects of high'air tenxperatnres upon otuselves, and such of <rar 
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fellow-passenpcers as took an inteiast therein, when passing through 
the Red Sea m the hot months thereof. 

The air <}f the engine-room in steamers is laden vrith aqueous 
vapour, and certain comers can be found ne^ the condensers with 
high air temperatures and practically no draught— or, in other 
words, with conditions analogous to those under which Haldane 
performed his experiments which wc have mentioned in Chapter III. 

When the steamer is in the hottest part of the Red Sea in a warm 
month, if a person, lightly clad and in good health, places himsdf 
in such a comer, with a clinical thermometer in his mouth, it will be 
found that at first he begins to sweat violently, and fora time remains 
at a normal temperature. Ihil in due course his temperature will 
gradually rise and his pnlsi'-rate increase, until temperatures of 
over 102'* F. are reached . and the i)erson breaks off the cxi)eriment 
because he feels nncoinfortalde. after which his lemi>cnitiire slowly 
returns to nonnal. 

We have ])erfon!ird tliis simple ex|>eriment several times, but on 
one occasion, in :i ])ei’soii wiio was not in very good health, the 
temperature, atter reaching loi*' F., ceased to rise; the skin became 
cooler, the tension of the ]mlsc altered remarkabl$^, and he 
to look ill. The ex]Hniu\('nt was quickly sto])ped and stimubglis' 
administered, so that h& did not suffer any serious effects, though 
it was some hours before lie felt quite right. 

'Fhesc two experiments show that a high atmospheric tempera- 
ture can act iiitwo ways. In th«‘ first there was a gradual igisc of the 
body tcin]>cratun‘. which, il continued long enough, \j'oiild probably 
have resultixl in hyperpyrexia. In the siHiond, after an initial rise, 
fho heart became cinbfirr.i^Sfd, and jf tli(* hent liad bivn continued, 
tliere apj)eai.'> no reason to doubt tliat this ihtsoii would have 
passed into a condition of svnct)pe. 

Then; are. Ihereiore. two <listmct clinical entities to be ccmsidcred 
- -viz., heat-stroke, characterized by high bodily temperature; 
anrl heat-syncope, in which tln-re are sym})toins due to cardiac 
failure but no fever, both of which are brought about by the same 
cause— viz., high atmospheric tenii>eratures associated with 
moderate or high humidity. 

Such are our views ; buUt is as well lor lluj reader to be ^ipquamted 
with those of other authors, which may be briefly stated in an 
historical account as follows ; — ^ 

High air temperatures, whether in the ilay time or at night, have been 
known since ancient times to have an effui.! U])on hu man bcinffi. The case of 
the child of the Shunamite woman c!e»f ribcKi in the Mnglish Bible in 2 Kings iv., 
from verse i8 onwards, is probably the curliest on nitord. The child com- 
plained to his father oC bis )ica<l when out with tlie reapers, and was carried 
to his nuther, and is reported to liave died at twelve noon — ^became insensible 
— but Acovered undet^KlisIm’b Ireatnient, which appears to have been of the 
nature of massage. This treatment reminds one strongly of the active 
friction by which the miner.H oi the ( omstork Silver Mines of Nevada are said 
to treat sncoessfullv those of their fellows who faint when comina out of the 
warm mine in which the hot, steamy air has a tempMture of 128^ F. 

Ithasbemisaid that though old writers such as iMo Cassius described these 
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conditnaa, the m^ical writers 'o£ ancient times were silent about them. 
This does not seem to be quite just, for Patihis jEgineta, Qcibasiue, and the 
Arabians certainly understood that there were head symptoms which they 
called * siriasis ' (after Sirius, the dog-star), due to excewve heSct. Certainly 
this knowledge was lost, and Cardanus, in the sixteenth century, describes 
symptoms due to morbus attonitus (apoplexy) brought about by the heat and 
f&ought of tibe summer of 1543 in Florence. After this for a long time the 
disease was considered to be an apoplexy till Boerhaave, eany in the 
eighteenth century, introduced the name ' insolatio/ and consid^ed it to be 
a p^eniti8*-s.e.. meniogitis. ** 

steinkW (18x9) thought that the congestion of the lungs causal death by 
aimyxia; Swift (1854) that it was due to exhaustion proclucetl*by fatigue; 
Hui (1857) evidently confounded pernicious malaria and heat stroke. I^vick 
(1859) suggested tliat it was an acute specific fever; II. ('. Wood (1863) con- 
sidered that it was due to a ] uisoti developed in the blood, and called it 
thermic fever; while Stiles (1864) performed experiments on animals, and 
concluded that the disease was due to the direct eucet ol heat on the muscular 
system. 

In 1869 Eulcnbcrg fiivl Void stated that the disease was duo to sudden 
Uberation of the gases" in the blood ; and Weikard and Iticlianlson attributed 
it to clotting of blood in the vessels. 

In 1870 Valiin performed several expcrimcnls by localty heating parts of 
the body, and coiicludcfl ilial there were two conditions; (i) sthenic insolatioii, 
Me to coagulation of the muscle fibres of the lett ventricle; (2) asthenic 
inedtatiori, due to the :n'.iioti of heat on the norve centres of the brain, thus 
dlgturbiiig the iiiiiei*\atiou of the heart. 

In 1871 and 1872 Claude Ifcrimid pcrLormect some experiments which 
tended to show tlmt when a warni-bloodeil animal (Uetl as the result of heat, 
it was due to rigor in the iiiUbCOfaUiru ot the heart. 

In 1872 II. C. Woo<l perfornieil experiments which showed that sunstroke 
could be^ produced in nniinaLs as readily as in man by artificuil or natural 
heat. 

Ho came to Aie conclusion Uiat death took ])lacc from asphyxia, and tliat 
after death the rigirlity of heart and muscles was due to the coagulation of 
the myosin, and he further point<*d out that thin will take place at once in the 
heart if the temperature of the lK)dy reaches 115® 1'., and said tliat he con- 
sidered it to be the cause of sudden dcatlis in soldiers in Kattlc. Furilicr, he 
pointed out that the heating of the brain of a inninnial to 108® F. produces 
insensibility, with or without convulsions, and that when 1 13® I', was reached 
the animal died, and that, tliough the general symptoms of sunstioke were 
absent, the nervous symptoms urerc present. ileVame to the conchi.sion that 
no capillary thrombi were formed, that no poisons w'tTc generated in the 
blood, and that the real condition was the heat acting upon the nervous 
system, as a result of which there was rapid metabolism, which used u]i 
oxygen and at the same time induced bmin changes, causing asphyxia. Ihit 
he distinguished from the true heat-stroke ;> - * 

1. Acute meningitis or phrenitis, due to exposure to the sun, in which lie 
disbelieved.* 

2. Heat exhaustion, due to working ii 9 a heated atmosphere, which ho said 
did not differ from acute exhaustion due to other causes, and tlieroforc was 
not true sunsltoke. 

In 1879 Tacubash classified heat accidents into; (r) sunstroke due to tla* 
action of the sun dh the body, vrlieii the tcmporaluro may reach it r' h* 
115® F. (45® to a 6® C.); (2) heat-stroke, due to oxerlion, and often seen iu 
marching troops in the Temperate Zone; (3) thermic fever, winch he considered 
to be the tnie heat-stroke of Uic tropics, rlue to accfamulation ot heat in the 
human body in consequence of high atmospheric temperatures without 
exposure to the sun or muscular exercise. 

Dony (1884) considered that there were two main conditions: (i) .sunstroke, 
due to tiie sun's rays acting upon the cranium and brain, only without very 
great rise of temperature; and (2) heat-stroke, due to intense heat acting on 
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tbe whole body and after certain prodromes, resulting in a rapid rise of tem- 
perature to a great height. 

In 1893 Saqael classified the diseases into (x) sunstroke, meaning the 
erythema due’to the sun's rays; and (2) insolation, meaning the action of the 
sun on the nervous system, producing either congestion (mild form in the Tem- 
perate Zone) or meningitis and encephalitis (severe form in the tropics); 
(3) heat-stroke; and (4) thermopeliosis. a combination of insolation and neat- 
stroke. 

In 1898 Sgmbon defined heat oxliau&tion as an ordinary s^cope. while he 
considers t^t under the term ' sunstroke ’ there is confounded an infectious 
fever which he calls ' siriasis/ due to some micro-organism as yet not defined. 

In the period 1 898-1907 Sir Patrick Manson, in his book on tropical diseases, 
reoogmeed three conditions: (i) heal exhaustion — sudden cardiac faihxre or 
faintii^. brought about by c:q)osure to high atmospheric temperature ; 
(e) siriasis, an acute disease developing in the presence of high atmospheric 
temperature, and characterized by sudden incklcncc of hypeipYrexia. coma; 
and (3) sun traumatism, or direct action of the sun's rays on the tissue, causing 
either sudden death or a febrile condition. 

In X905 Van Brero. in Mense’s ' llandbuch der Tropenkrankheiten/ recog- 
nises (x) heat exhaustion, due to excessive heat from the sun or other source; 
and (2) sun traumatism, caused by the direct action of the sun's rays. 

In 1907 Sir Joseph Fa3rrer, in Allbultand Rollcston's' System,' recognizes 
(i) a state of exhaustion leading to syncope, and (2) an overheating of the 
nervous centres, blood, and tissues, leading to thermic fevei* 

In 1908 Bxook defines diathcrma.sia as the eficct of heat on the thermotaxic 
mechanism, and pherbism. a kind of shock due to the actinic rays from the sun. 

(For the continuation of this hist<iry sec Chapter LVI.) 

It will thus be seen that authorities in general recognize the action 
of heat and the action of sun's rays as being separate, and, further, 
that heat may produce a syncopal condition of fever, while the sun's 
rays may also cause syncope and fever. Some f&w, including 
especially Sambon, suspect the presence of an acute specific fever 
as being concealed in the diseases above mentioned. Others, again, 
consider the symptoms to be toxic in origin, so that there are four 
theories: (i) caloric; (2) actinic; (3) microbic; (4) toxic. 


CONCLUSIONS. 

Perbonally, we l>clie\'c that high atmospheric temperatures with a 
.sufficiently high atmospheric humidity and more or less stagnation 
of the air can produce tlie clinical pictures called heal-stroke and 
heat-syncope, especially in people working hard at manual laSour and 
clad in unsuitable clothing. * 

As to the reason why some persons should develop these 
symptoms, while others living under exactly similar conditions 
escape, we bclie\*e it to be a matter of general health and personal 
habits, which in the one case disturb the metabolism of the body, 
causing a derangement of physical or chemical heat regulation, while 
in the other case this mechanism is working normally. 

The regulation of b^iiy heat can be disturbed by anything which 
tends to derange metabolism or heat regulation, such as overwork, 
lack of care in protecting the body as much as possible from heat 
by the means indicated m Chapter III., p. 89, alcoholism, and the 
effects of bodily disease. 
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Mu^ular work is especially dangerous, as under certain conditions 
even a couple of sets of tennis may produce a temporary increase 
of the bodily temperature, which may rise as high as toi°-io2° F. 

If in addition to the deranged heat regulation there is added 
cardiac weakness or lack of vaso-motor control, then heat-syncape 
and not heat-stroke apiH^ars. 

The essential pathological change producing death from heat- 
stroke is the partied coagulation of the globulin found in the cells 
of the body. It is possible that this coagulation takes place first 
in voluntary and cardiac muscles, thus leading to n'S])iratory and 
cardiac failure, while later marked clianges are to be found in the 
nerve cells, especially in the medulla, leading to cliromatolysis. 

The clinical description of these dist'i'ises will be found in the 
third part of this book, in Chapter lAT. 
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CHAPTER VIII 

PRESSURE AND RADIATION 


Pjoliiiiinary— Incroasfil pressure- 1>iminis1iccl pressure- — lUuliatioii- 
ICIet i I K ity-- J^olerences. 


PRELIMINARY. ' 

The: prusient cliapli'r is ilovt)tcd io the study of the patholof;ical 
effects of ritmospheric pressure when considerably increased or 
diminished, and of Iho rays from the sun under conditions w'hich 
produce disoasi*. * 

If there are palliolojiical effects, niher than those already 
mentioned (p. 88i, as the result of rays from the moon, they are 
unknown. Probably they do not exist, and i)ossibly the ellt^cts 
already described may be due to the fact that the moon’s rays when 
reflected become polarized. 

A passing' n‘fejcuce will be nmde to thi‘ cffoct.s of lightning, as 
death from this eause is not iiifrcqueni in the tropics?' 

INCREASED PRESSURE. 

TJic work oi fncilitaling Irade by means of roads and railways 
througliout th<‘ troi)ics nt‘cessitates the construction of bridges 
across dt*ei) riversi, and then'hmi for uuiny years to come the effects 
of artificially ine.roa’-«xl atmospheric pressure will be more obvious 
in these regions than el'>ewhere. 

Morco^'el^ for ccnturi<-s tropical nativi^s have been esqposed to 
increased i)rcssure whc‘n diving for commercial purposes, and though 
generally they do not rcnuiin domi long enough to suffap any bad 
effects, still at times these are noted. ^ ’ 

The effects of greatly inen^sed atmospheric pressure are usually 
termed ‘ caisson disease^,’ because H was observed first in connection 
with the special compressed air apparatas used by engineers for 
work under water. 

In 1878 Paul Picrt, as the results of his experiments upon animals, 
showed that the (wtraordinary symptoms of this disease could all 
be explained by increased atmospheric pressure, but it is mainly 
by the labours' of Leonard Hill that Paul Bert's work has been 
confirmed and made known. 

Symptoms uf the disease are rarely observed until a pressure of 
one atmosphere (is pounds to the square inch) has be^ reached, 
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bot above that j^int the dangtf rapidly increases, and at two 
atmospheres the risk is very considerable. 

The causation is due to the fact that the blood absorbs nitrogen 
from the compressed air, and this gas is retained in sim;:^ solution 
in the blood-plasma (Mely by the increased pressure. If. •'now, this 
pressure be rapjidly diminislied, the nitrogen is liberated in' the form 
of bubbles in nfe plasma, and these in their turn block the capillaries 
and also tend to accuninlate in the heart. The other gases, oxygen 
and carbon dioxide,' have nothing to do with the causation, for 
obvious reasons, because oxygen would be rapidly absorbed by the 
tissues, and the other gas cannot be increased in "the blood afEected 
by compressed air. 

Nitrogen is also held in solution in the tissues, especially in fat, 
and hence fat iieoplo are more susceptible to the disease. 

Time is required to Aturate the blood and tissues with nitrogen, 
and therefore the da^er increases mth the length of cx]>osure. 

Tlic actual liberation of the bubbles of nitrogen will not take 
place until decompression is begun. 11 this is rapid, then the 
symptoms will be severe; if slow, they nuiy bo few or absint; but it 
has bcOT found \hat danger depends upon relative and not absolute 
reduction. Thus, two atmospheres iu.iy ^'^fely bo reduced to one, 
four to two, six to three, but three atm'osjilieres cannot be reduced 
to one without danger. 

Decompression rironld therefore be basr^l upon reduction to- one- 
half of t^at at wliich work has betm done, and utter that there is a 
considerable muse, duriiig which muscular exercises are performed 
to rid the body of the nitrogen; and, again, a half-di'compression, 
and so on, but each interval niu.st be considerable. 

As the .symptoms are due to bubbles ot gas, they an- c.vlremely 
varitxi, but pain and jiaralysis arf the most nvirked, and should be 
treated by imraedLite recomprcs.sion, lo]lowt*dl)y >1owdecom])ression. 

The medical examination of ]K'rsons about to work ini those lines 
is most necessary, and all fat persons and those vrith any organic 
lesion should be rejected. 

OIHINISHEO PRESSURE. 

The attention of tropical workers has bt^n dniwn of late to the 
efiects of dtminished atmospheric pressure as ex(‘mplified by able 
accounts of the mountain, ikkness of the Andes. 

Normal atmospheric presstitd in alveolar air, which is saturated with aqueous 
vapour, is 760 millimetres of''mercttry. of which 47 are due to the pressure 
of the aqueous vapour, and fherefoore the rest is due to air gases, oi wliic h 
oxygen; which is present in ^'^topcn^n of 14*2 per cent., is rcsi)onsible lor 
101 and carbon dioxide for 40 millimel^s. 

If the oxygen percentage ill inspired air falls froul 20-9 to 12 per cent., 
hyperpnoca takes place; u 16 xo per cent., cyanosis appears and jiicr eased 
frrauency of the heart; and jst 5 percent thi^e is loss of consciousness. 

If the atmospheric pressu]6^isreduecd.ft ^ millimetres, the want of oxygen 
D^ns to teil upon the brttthing, and tbe carbon dioxide pressure in qlveolar 
air^is also diminished. - 



144 PRESSURE AifD RADIATION 

Biosso and Aggaiotti, noting the favourable effects of adding CO2 to inspired 
air and reduced oxygen pressure, came to the conclusion that mountun sick- 
ness was ' acapnia ' — primarily due to deficiency in carbon dioxide-— 
but the real facts are that ^ul Bert was right in tracing It primarily to lack 
of oxygen, produced gradually. Mountain sickness usually begins about 
6,000 to 7»iJoo feet, and is more marked at heights of over 10,000, but after a 
sojourn of 'one or two weeks the effects pass away. The physiological effects 
of high altitudes have been studied by Haldane, Douglas, and others, at a 
height of 14,000 feet and a barometric pressure of 457, when it was found that 
though persons became ill within half an hour of arnval, their symptoms were 
relieved immediately by inhalation of oxygen, and acclimatization took place 
within eight to ten days. 

The partial pressure* oi CO2 in alveolar air had fallen to 27 millimetres, 
and the carbon dioxide ventilation had increased lonsidcrably, and therefore 
the alveolar oxygen pressure was raistHl above what it otherwise would have 
been — i.e„ 52 inillimetreh. 

The arterial oxygen jircssure was 35 millimcti'es alx)ve oxygen pressure in 
alveolar air, and accounted for the disajipearance of inoimiain sickness and 
for the bright red colour of the lips. On arrival it is little a Ih) ve that of alveolar 
air, therefore acclimatization depends upon the development ol the powers of 
the cyitlieliumol the Inng alveoli to ai lively secrete oxygen inwards, a power 
which does not exist during rest at sca-levcl. 

The haimoglobiii is iiicreasc‘cl in a li w weeks* residence to 1 1 5 to 154 per cent., • 
as indicattHl by the Gow(*rs Haldane scale; and this slow increase is associated 
with a slow increase in the total liasmoglobin of the Ixidy and a slight increase 
in the blood volume. 

The red bone nuirrow is ircreased in amount (as shown by experiments on 
dogs by Z^ntz), and there is new torination ol reel cor))Usclcs and a diminished 
alkalinity of the ]>lasnia ;for unknown reasons. 


RADIATION. 

% 

Radiation from the sun, of heat and chemical rays, is potentially 
an important faettir in producing pathological conditions in man 
residing in all climates, but more parlicularly in the tropics. 

In tcniporate climates its heat effects have born esi)cciall}" studied 
by Kubner, Crainor. and Wolpert. who state that, adding half the 
number of degress of difference between the register of the black 
bull) thermometer and that of the shade thermometer to the shade 
temperature, one obtains a figure which corresponds to the thermic 
effects of the sun. This calculation in the tropics gives a tempera- 
ture considerably above that of the body, but the only exact method 
of measuring the caloric value of radiation from the ssp is the 
pyrheliomder of Aniisbvm, as usi*d in Manila by Aroij.^%chmiclt 
estimates the heat effect of l]ic^troi)ical sun as being equal to 2 small 
calories per square centimetre per niihute. 

Now, the animal body having a much higher coefficient of absorp- 
tion of heat than has Uie air. is capable cif absorbing these rays, 
and hence of becoming hotter; tberefoTe in this way exposure to 
the sun tends to make the body hotter and helps in the production 
of the heat-stroke already considered in the last chapter. 

It is, however, with the chemical rays that we are more concenipd 
in the present section, and as yet there are but few observations\)n 
this subject in the tropics. 

The earliest experiments, with a view to' ascertaining definitely 
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whether there is such a condition, were those by Scaghosi on rabbits 
to the Skilian sun. Their temperature rose cons derably, 
and if the expeiiment was continued long enough they died, but 
if it was stopped they drecovcred. The post-mortem changes were 
hyperaemia of the meninges, heart, lungs, liver, and spleen. Tlie 
nerve cells of the brain and siiinal cord showed coagulative necrosis 
and chromatolysis. 

The next cxpcriiiieQts of importance on the aetiology of this 
condition are those of Mollcr on rabbits, who showed that thermal 
rays, with or without chemical rays, if directed on to the skin cover- 
ing the skull, produced more or less intense^ cerebral disturbance, 
and sometimes even sudden death. 'Flu' ciutoi)sy after intense 
irradiation showed the skin of the head niucli swollen and bloody, 
with gelatinous exudation in tlie subcutaneous tissue. The peri- 
osteum, cranial bones, and dura were discoloured, and covered with 
ecchymoscs. The \'esscls ot the brain surface were much dilated, 
and showed numerous, and in part confluent, ecchymoscs. 

-Our. own experiments on rabbits, performed yearly for several 
"years, during the particularly hot weather in ('olombo, sliow that 
if such animals are exposed to th(‘ sun at about tw'clvc noon they 
die with all the symptoms, ^)ost- mortem apiit‘arances, macrcfkcopical 
and microscopical, of sunstroke, in about sixty-seven minutes, 
whereas other rabbits similarly treated and exposed at the same 
time and in the same place, but protected by red glass, live. 
Althougl^it is true that the n^l glass did absorb a proportion of the 
Jieat rays, still Jthc rabbit w;is intensely hot to the touch at the end 
of the experimeni, being kept in iiositioii under the red glass by 
being placed in a box i)aiiitcd black externally and so narrow that 
the sun’s rays fell directly upon its shaven liead and unshaven back. 
Nevertheless, the protecteil rabbits, though kept under o]>servation 
for months, never seemed to be fiiiy the worse for tlieir treatment. 

We came to the conclusion that tlie ullra-vi*)li*t rays were not 
the pathogenic agent in these experiments, but that the active rays 
were in the visible blue and violet; and in this we were much aided 
by Professor Browning, who supplied us witli glasses spectroscopi- 
cally adjusted. 

Aron stuped the action of the tmpiial .sun in the Pliilix’pinn Islands, and 
concluded — 

1. Under climatic conditions rabbits and monkeys, having by nature only 
a limited power of phy.siciii licat regnlatioif, die il exposed to sun, the body 
temperature rising to Icbrile heights. 

2. The post-mortem findings ar9 haemorrhagic lesions of the meninges and 
(in monkejra) of the heart. 

3. In animals with a |K)orly developed sweat-gland system the subcutaneous 

tissues arc heated by radiation from the .sun to temperatures above tliat com- 
patible witli life. ^ ^ 

^ The human skin is warmed to about j** to 4° abovcTnormal skin temiiera- 
tuffej^ but an increase in bodily temperature is prevented by evaporation ot 
swasA, which causes a fall ol skin temperature. 

« 5. Brown skin shows a smaller rise in temperature than white skin, due pos- 
siluy to an earlier and better water evaporation by sweat secretion. Hence a 
coloured skin is a better heat regulator than a wmte skin. 
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6. Tha kir in luunan haitj a^ecinlljr Uack hair, under fhe infloence of fbe 
tnji^cal son, acquires tempmtnrea far above those oonmtilile arittiL Ufa. 

He also states thatincieased body tempeiatarepiobaMy accounts for many 
of tile accidents called sunstroke or nea tetioke, and he tiunhs that an escestive 
and oontinned vmtery evapotation from the skin, while avoidlag a rise of body 
temperature, may lead to collapse, unless fhe lost water is rqmoed. 

We believe that it is possible that direct radiatkqi from the son 
can bii^ about sudden death and congestion of the meninges of 
the brain. The connection between sunstroke and the chemical 
rays requires more investigation; but, whatever this may produce, 
there is no doubt that if me improperly protected head is eiqposed 
to radiation from the sun, headache and a feeling of illness is often 
produced, and that therefore adequate protection is required. 

As is well known. monke3rs prefer the ^de to the sun’s rays, and 
seem to understand the danger therefrom; and yet no one is afr^ 
of monkeys dying from the heat in laboratory outiioiues, though its 
effect on other kinds of tropical animals, such as gerbils, is a matter 
of bitter eiqperience, leading to the loss of strains of trypanosomes. 

We hold, however, that there is no clinical difference between 
heat-strokeTand sunstroke, and therefore these wffl be considered 
as one andjthe same disease in t^ clinical section of this work 
(see Chapter LVI., p. 1449). 


ELBOTRICITY. 

Thunderstorms arc oiten of extreme violence in the tropicu, and death from 
lightning-stroke is much cummoner tlian in the Temperate Zone; but signs 
of lightning-stroke are exactly the same as those usually rgcoided in books 
on general surgery, and need not be repeated here. 
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,CHAPTER IX 

SOME TROPICAL TRAUMATISMS 


Rei|>arla--TrtinTnati8iT>s branght about by aaiinal agendss: the larger 
CtvmivoEa: the smaller Carnivora; the Ungulata; ttm Proboscida; the 
Rq>tilia; the Selachii; Man — Traumatisms due to physical agencies; 
Foot-taiiiding — Heavy fruits — Electric fans — Powdered glass — Bamboo 
hairs — Beferences. • 


REMARKS. 

In the tropics many accidents and injuries occur whichjar^ 
but rarely met with in temperate climates. These accidents 
and injuries may be divided into two categories — ^traumatisms 
brou^t about by animal agencies, and those due to physical 
agencies. Under the first headii^ come those caused by the bites 
or maulings of wild and domestic animals, as wdl as the injuries 
caused by man's bite. In the second division are grouped various 
accidents caused by electric fans, by the fall of heavy fruits from 
trees, and, lastly, the peculiar deformity of the foot in high-dass 
Chinese woman brought about by bandaging the feet of young 
female children. 

There are, of course, many other traumatisms which might be 
worthy of note, as, for example, penetrating wounds of the abdomen 
by sword-fish, as described by Renner, or bites by Congo fish, as 
privatdy mentioned to us by Christy; but they are cither too rarely 
met witn, or else they are too well Icnown in the Temperate Zone to 
require notice here. 

It will be observed that we make a distinction between the 
physical injury caused by the bite of one of the larger animals and 
the chemical mjury cau^ by a venomous aninud, and we do this 
advisedly^ while fully recognizing that the former n&y introduce 
septic toxins, sometimes in large amoimt, as well as germs into the 
wounds so produced. • 

TRAUMATISMS BROUGHT ABOUT BT ANIMAL AGENCIES. 

Thramaflsms sansed by the Larger Carnivora.— The word ' trau- 
matism ' is peculiarly suitable for this nomenclatuie, as it is derived 
from the Greek words r/wv/m (a wound) and ffqpiou (a wild animal). 
The ^yr^yms ate ^isus and Rostro et Unguibus dilaceta- 
Go (Latin): Suunnurfiiit ; Konris, tnrapaypoi (Grudc); 

Uorsuies, D&hiiernents muscuhures. Dilacerations, Dcplccement 
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des chairs, Myalgies traumath^rigenes (French). Under the defini- 
tion * Traumatisms caused by the larger Carnivora ' we refer especi- 
ally to the injuries inflicted by the bites, rends, and scratches pro- 
duced by the teeth and claws ol species belonging to the fanatics 
FelicUe and Ursidae. 

In the Felidae are ydis leo Linnaeus, whose habitat is Africa and 
Asia; F. tigris Linnaeus, habitat Asia; F. pardus Linnaeus, habitat 
India; F. leopardas, habitat Africa; /'■. i>«ctf LinniTus, habitat &uth 
America; F. pardalis J.inna::us, habitat South Aiiierica. These 


^ 1 T 

cats have a general dental {onnuU, ’ gi^■^lg thirty teeth 

for the whole mouth, which include th(‘ most iKjrtect types of caraas- 
sial teeth capable of producing exceedingly severe lacerations. 
These animals feed not merely on the fresh prey which they have 
recently ^lain, but also on its body lor a day or so afttr its death. 
Their maws and claws, therefore,’ become exceedingly fi»ul, being 
infected with micro-organisms atnl their toxins, and hence the great 
danger of septic intoxication and iiilfction, which imirkedly increjises. 
the gravity of the injuries inflicted. 

The other family, l^rsidfe, includes the bears whi6h are found in 
India and Ceylon — e.g., Ursus torquaius, ol the Himalayas, and 

C 7 . tnalayanus, Tlieir dental formula is ^ - forty-two 

teeth in the mouth, but these do not include camassial teeth, which, 
added to the facts that they arc not as a rule such foul feeders and 
often eat vegetal foods, causes their bites to bi‘ not quite so serious 
from a septic point oJ view as those ol the Felidaj. Their claws, 
however, may produce most serious effects of both a traumatic and 
of a septic nature. 

The importance of the septicity of these wounds has been well 
appreciated from the earliest times, for in the fifth book of his 
‘ l)c Mcdicina ' Celsus remarks with regard to the bites of men, 
apes, dogs, and ferocious aninuils, ' Omnis autein fere morsus habet 
quoddam virus,’ and on this he based his treatment. This state- 


ment has been quoted again and again in tlic centuries which have 
passed since the days of Celsus: for exaiii[>lc, by Morgagni, when 
investigating the serious illness produced in a young iady by the 
peck of a sparrow inflicted on a finger, and by Heister, of Jlelmstadt, 
in the section on bites in his ‘ S](sicm of Surgery,’ published in 1739- 
It is of course possible for any person of any age and either sex 
to be the victim of wounds inflicted by these animals, but the 
persons most frequently injured are hunters (shikaris) and sports* 
men, while tlie district postmen in jungle regions run great risk, as 
do shepherds and, to a less extent, herdsmen, and to a stiU less extent 
cultivators and villagers living in lonely places in the bush or jungle. 
The present writers have also encountered wild animals under un- 
e:q>ected dzcumstances during their journeys into the interior of 
Africa; but the risk which an ordin^ traveller with his gang of 
porters tvm is relatively small, particularly if he has some ^ht 
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knowledge of the habits of these animals. The most dangerous 
region to travel through is tall grass, as lliii hunter or traveller and 
the wild beast may meet suddenly, and it is here that an accident 
is more likely to occur-than in iiion* o])(‘n scrub country. Another 
prevalent cause of accidents the berating by means of men on foot 
of jui^lc or bush into which a w^uiiifhHl animal has retreated. The 
especially dangerous animal under such circumstances is the tiger, 
and as eminent as authority as Sir Samuel Ikiker has especially 
drawn attention to this fact, and has stated that if no elephants are 
available then a herd of buffal<K‘s should be. driven through the 
j uiigle, as they will tjnicklv dish Klge tlu* tig(T. 'Phe i)Ossible presence 
in the vicinity of the mat(‘ ol tlu' at tackl'd animal should always be 
borne in mind, as the omission I0 n*meinber this simple fact has often 
Ird to unpleasant accidtmts. 

The i)liysicrd signs and sym])toiiis ])rodiiced by these l^ites and 
mauls may bo divided into generdl and local. With regard to the 
former, immediately after being bitten or mauled the victim, if 
able to stand, feels giddy, turns pale, Ix'comes unable to stand, 
and, if the injury' is at all sexcre. quickly i)asses into a condition ol 
shock with a weak puKe. <:<»ld extremities, pinched and drawn lace, 
and weak voice, and mav become insensible, which, indeal, is often 
his condition when lirst rescued in the scix’erer caoi ^. As a rule he 
remains in a more or less torpid condition, sleeping day and night, 
and suffering severely, wlini aroused, trom tliirst and pain: All 
these symplouis are more* accentuated in Kiiro])eaus than in natives. 

Usmdly relation sets indairly cpiickly, the li'inperature rising 
to 101'^ to 102® V . or even more, wliile the jmlse is generally cjuick, 
ranging about no to 120 beats per minute. Usually the torjKU 
continues for some time, but delirium may intervene. The mouth 
and throat continue to be dry, and thirst is still a marked symptom. 
Locallv tlm injured regi<»n inav show rends and tears in the skin, 
lacerations of the musedes, tendons exposed and tom, vessels and 
ner\'cs injurcxl, and irerhaps torn across, wdth more or less luemor- 
rhage, bones may l)e ex])o^,ecl, bniised. broken, or dislocatcxl. joints 
may be exposed, opeiietl, and injured. Around the injured regions 
the i)arts are bluish <»r ivd in colour, and swollen, and quickly 
become oidcmatous, linn, and hot to the touch. , 

If the woynds arc but sliglit, the inflammation mav remain supt'r- 
ficial,but usually the great danger is^ cellulitis associated! with pus 
formation and intermittent fewer. A more se^rious complication 
is spreading or acute' traumatic gangrene. I^ter, as the i)ationt 
recovers, llicre is the liability of sinus tormation and of stiffness in 
joints. 

It is very important to remember that nudaria can occur a> a 
complication, and that therefore some of the iwle'rmittent tempera- 
ture may at tiim^s be due^ to this cause. There? is no dilViciiItx- with 
regard to the diagno^is as a rule, as there is generally a liistory to 
be obtained, while the local signs are sufficiently indicative of the 
condition, but the prognosis with regard to even slight woun^ 
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must at first be guarded, especially in Enrop^ns, as it is impossible 
to foretell how serious the intercurrent septic infection may prove 
to be. 

The treatment resolves itself into two distinct aitcgories: first, 
the first aid when the rescue is effected; and, secondly, the usual 
suiigical treatment. 

With regard to the first aid, the usual methods for arresting 
haemorrhage, combating shock, and carrying the victim are too 
well known to require rej^tition, but the thorough washing of the 
wound with water, even jungle water, would appear preferable to 
leaving the poisons from the animsd’s teeth and claws in the wound. 
We consider that a small first-aid surgical case containing antiseptics, 
bands^es, etc., sliould form part of the outfit of every sportsman, 
and that antiseptics should be added b) the water used to wash the 
wound. ' 

As a rule the hremorrliage has mc)re or less abated by the time 
the man reaches a hospital, but any po.ssible source of bleeding 
must bo at onc(‘ attended to. and tlio 'wound thoroughly washed 
and syringed with warm icwline lotion. Pieces of dc9.d or sloughing 
tissue may be removed, but it is better to defer any serious operative 
tn'atmcnt for twenty-four hours if possible, as it is very dangerous 
to perform anything of tliis nature in the condition of shock usually 
exhibited by the patiemt. The i)arts may be drawn together by a 
suture if necessary, but very few td these should be inserted, and as 
free drainage as possible allowed. Kep(*ated and carefull3P applied 
antiseptic dressings must be carried out.* Aiititetaniciscrum should 
always be administ(*red with the view' of preventii^ possible tetanus. 

As soon as there is any suspicion that cellulitis has supervened, 
free incisions must be made, and hot antiseptic baths, hot fomenta- 
tions, or Bier’s treatment must be applied. 

Amputation is necessary if spreadiiig traujnatic gangrene super- 
venes, when it must ]>e performed as high u]) the limb as reasonable, 
as it is useless to do ri'peated operations lirst at low and then at 
higher levels, w'hile all the time the disease is spreading. Sinuses 
require to be scraped and plumed with antiseptic gauze. 

When recovery is jirocceding and the septic infections have 
ceased, plastic operatiems are necessarj^ to close? the largd wounds 
left by the destruction of the tissues, while massage and douches 
may be required to prevent joigts from iMjcomiiig stiff. 

As regards general treatment, the first requirement of the patient 
is iKually plenty of wnter to drink to relieve the urgent thirst from 
which he suffers, and to dilute the toxins of the ])ossible intoxication. 

At first the food should be of the lightest descriplion— broths, 
sonps, and milk diet- -and later the ordinary hospital diets may be 
gradually introduced*. 

With regard to prophylaxis, the natives often adopt simple 
protective remedies, such as a bell and spear, or a stick and a small 
axe, the latter being in use in districts infested by small bears. 
For a sportsman it is important to thoroughly understand the habits 
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of tiie ferocknis creatures which he is hunting, and especially to 
know what th^ usualljr do when wounded. In tiavell^ in the 
African bush, a zareba with a fire is usually a goodprotection during 
the nic^t. 

Tnumaflsms caused by flie Smaller Carnivora. — Under this 
heading come the traumatisms caused by members of the family 
Camdm, of which Cams htpus Linneeus, the wolf, C. aureus, the 
jackal, and C. famliaris, the dog, may be quoted. Their general 


dental formula is ® == forty-two teeth. A wolf bite resembles 

3- I- 4. 3 

that of the larger Carnivora, while jackals generally attack 
children, mflicting severe wounds, often of a septic nature. The 
ja<^l is often in^ted with hydrophobia, which he spreads to the 
village dogs, and in this way the disease is kept up in tropical 
countries. There can be no doubt that, at the present tiine, hydro- 
phobia is one of the real dangers of a tropical town or village, where 
a large number of pariah dogs arc, as a rule, allowed to run freely 
about the streets and make themselves as objectionable as they 
like. The result is that a number of children and adults axe bitten 


every now and again, and are compelled to seek protection against 
possible infection by trcatuicnt at one of tl\c now numerous Pasteur 
Institutes. In our opinion, some attempt should be made by 
muzzling dogs for a period of at least two years throughout a country, 
and the destruction of all dogs not so protected, to diminish this 
danger.^ •We also consider timt the destruction of all ownerless 
• dogs — dogs without a collar on which a name is engraved — 
should be conducted by a s^tematic organization. 

The parasite of hydtppnobia is described in Chapter XXII., 
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One of the most ingiortant forms in which rabies attacks dogs 
is that called ' dumb rabies,' in which the lower jaw early becomes 
paral3rzed; this is a form often overlooked for some time by non- 
medical people, and is a source of great danger. 

Anyone interested in this subject must, however, consult a book 
on general medicine, as this is hardly the place for a description of 
rabies. 


Kat and cat bite diseases arc described in Chapter Lll.. p. 1356. 

Tranmaflyms caused by the Ungnlata.-- -Among the HerbWora 
there are two families which are celebrated for vicious attacks upon 
man, and these are he Camelidae and the Bovidse. 

Camelus bractrianus limueus may at times have a bad temp^, 
and it is often dangerous for a stranger to approach a camel, for its 
bite is, as a rule, a serious injury, the deep tissues being crosh^ 
and lacerated, while the bones may be crushed, broken, or disr 
located, and tendons, bursae, and joints may bd laid bare or opened, 
and last, and by no means least, because of the possibility of gan- 
grene and severe septic infection. The bites gene^lyjoccur on 
the upper^or lower limb, but are also well krwwn'onithe head and 
face. The idiock from such severe injuries is naturally very great, 
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but the symptoms, signs, and treatment res<mble those already 
mentioned under the heading of traumatisms caused by the Car- 
nivora, and need not be reiHtated. 

Amon^ the Bovidje. the buffalo is vcTy dangerous- L’.g., Biiffclus 
indicus m India anil Ceylon, and Bithaliis hrachyceros in Central 
Africa — the danger being deep. iKmctrating wounds of the limbs, 
chest, or fibdomen, as well as se\Tre imncturcd, lacerated, and 
c(mtused wounds in any part of tlu^ body. 



(I'roin a photofjraph givni lo us by Christ nphciboii.) 

Here attention may lx* drawn t(» the Jact that liorser» may become 
afiected with hydro] )hobia, which, in animals treated as family 
pe.ts, is a serious danger. The animal a])i)ears to be in great pain, 
and is ol ten thought to have colic ; it iroths at the inoutli andbecomes 
very savage, biting articles in its stable and kicking th^ wall in a 
furious manner until weakness sets m. 

Kicks may produce serious contusions and wounds, as well as 
injuries to internal organs. 

The Ithiiiof'cri — Rh. indicus, Rh, javautcus, Rh, sumatrensis, Rh. afneanus 
— ^produc e UK)'.! sci'iuus punctured am! lacerated wounds. 

HipJX)]X)tami sire rominon in the rivers and lakes of Africa — r.g„ II. am^ 
phibiHS and U. librricnsn. As a rule they arc quite peaceful animals whjn 
left alone, but, oruc attacked, they l>ecoinc dangerous, seizing the boat or 
the persons in their huge jaws and crushing \\’uod or flesh and bones into 
shapeless masses. They arc very courageous, and nothing but death will 
stop the charge of one of these brates. They will quickly stamp tlie life out 
oi any victim mey catch on land. 
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The Suidf'e, or pigs, are coininonly met with in tropical jungles, 
and arc of importance because of the way in which they eat the 
remains of persons who have been lost in the jungle. All the soft 
parts are completely destroyed, while the bones are broken, 
so tliat it is impossible to say whether the unfortumite people 
died or were killed, whether they met with an accident or simply 
lost their way, whether the pigs ate them while dying or only 
after death. 

Severe lac(jrat(‘d wounds can bo inflicted by the tii>ks of an 
1 ‘nragcfl boar. 

ProboseldflB. - ' Tlic — IC. ajnnunts aivl /*'. ms- -usually kill 

liiuir vicliiii by st«'iiu]uiig upuii liiin until tbr soil jiiirls arc tcriibly (riishcil, 
l£u*eraU*cl, and' bruised, wJidc lioiics nrv bii>k(‘n. I licy also seize* people by 
iu(‘ans ol ibcir trunks and dash them against Mirroundiiig objects or tbc 
groiiTul. 


Traumatism caused by the Larger Reptilia.- I'lu* croctKliles, 
gavials, :nid alligators are a constant smiivt' of dtingcT in llui trojiirs, 
especially to natives, while bathing in rivers. Tlie names ‘ croco- 
dile- ’ and * alligajor ’ an* olten nsc*d as though llu'y were synom nis, 
bill this is by no means so. Soiiu* twelve* sptvie:^ of crocoelilo an* 
well known. Tlu-v ])ossess a most formjelable array «>f teeth, 

T^S 

expivss(*d, as a rule, by thii formula of ivhich llie tliird and ninth 

in th(i upper jaw are longer than the others, and are n*sp(‘cti’vely 
lodged between the second and third and the eiglith and ninth teeth 
in tlie lower jaw, in which the first, fourth, aiul eleviuith t(*elh an* 
the strongest. The muzzle ol the crocodile is longer than lhai (»1 
ihe alligator. The inu//le of the alligator is n‘lativelv short ami 
broad. 

The muzzle of the ga vial is wry long. The twc» si)eLies ol im- 
portance are Gavialis schlc^cli ol Java and Jk)rne() and G. 


-iS 20 

of the Ganges. The latter has a denial formula teeth. 

The following list, modified Iroin Ditimir, gives tin* names and 
liabitats of these formichible reptiles: — 


A. Snout extremely long ami slender - - 

Gavialis gangclicits, India; Tomistoma scJtlegc/i\ Ihirnet) 
aifd Sumatra. ^ 

B. Snout very sharp, slender, and triangular— 

Crocodilns cataphractus, \^Vst Alrica; (\ joJnisloui, Aus- 
tralia; (\ inlerme.diiis, Orinoci». 

('. Snout modcratclv sharp and tritingiilar — 

Crocodilns amcricanns, Mexico, Central and South Am(‘riea ; 
(\ siamensis, Siam and Java; C. *niloticiis, Aine-:i; 
( porostis, India and Malaysia. 

1). Snout oval, bluntly triangular— 

Crocodiius robustus, Madagascar; C, thombifer, Cuba; 

C. morelatti, Guatemala and Honduras. 
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E. Snout short and broad — 

CfocodUus pdlustris, India and Malaysia; OiOeolamus 
^ 05 ^, West Africa. 

F. Canine teeth of lower jaw fit into a pitin upper jaw~ 

I. Snout as in D: Caifnan irigonotus, Upper Amazon; 
C. sderops, Central and Southern America; C. pal^ 
pelrosus, Tropical South America. II. Snout very broad 
and rounded: C. lutcroafris. Tropical South America; 
C. niger. Tropical South America; Attigaicr mississi- 
, piensfs, IJ.S.A. : A . .dne^isis, China. 

The celebrated man-eating species are — 

Crocodilus mloficus, the Nile crocodile; C. porosus, the 
salt-water crocodile. 

The American species are said* to be inoffensive, as there are no 
records of attacks upon man. 

Another important amitoinical feature of these reptiles is the 
length and strength of the tail, by means of which they can strike 
a man standing on the low bank of a river such a powerful blow 
that he may be knocked into the water. • 

Acci(l<‘nts are commonly met with while Y)e(^ple are crossing 
streams, or bathii^ therein, or while women are washing clothes 
or filling vessels with water at a river or lake. Anyone sitting on 
a steamer or other craft on a lake or river with his feet hanging over 
the side, or leaning over with his hand in the water, simply provides 
bait for any crocodile in the vicinity. * 

As a rule, if the victim is rescued, if is found thaf a portion of a 
limb has been bitten off. but we have met with a case in which only 
a large portion of the p<xtoralis major was removed. In this case 
the victim attributed his escape to driving his thumbs into the 
crocodile’s eyes The wound healed excellently, though of course 
there was xmictically no i)ectoralis major left on the side in question, 
and in its place fin firca of scar tissue. Crocodile bites, in our ex- 
perience, are not nearly so liable to septic infection as the bites of 
the Carnivora. 

Traumatisms eau^d by the Larger Selachii. — By far the greatest 
number of sharks live in the seas of warm climates, and are well 
known because of the great danger of their bite, whidn is often 
fatal. The greatest risk is to bathers or fishermen, but M is a curious 
fact that divers for pearls appear lo incur little risk. It is probable 
that the noise of the large number of people employed in this work 
frij^tens the sharks, which keep away. 

Carcharias gangeticus was for a number of years a source of great 
danger to the crowds at the bathing ghats of Calcutta. Sir Joseph 
Fayier says that th^y used to feed upon the partially burned bodies 
which were formerly thrown into the river, but when this custom 
was discontinued they began to attack the people at the bathing 
ghats, especially in the months of April and May, when the river 
contains much, salt water. He says that they would dash into the 
crowd at the bathing ghat and inflict dangerous and, at times. 
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mortal wound^ thoo^ they seldom were able to »t away ^th 
their victim because of the numerous people at the mat. 

The patient is brought to the hospital suffering £rom the effects 
of shock and hsemorrhage, with a limb either snap^ off or partially 
tom off, or with latgcr or smaller lacmated wounds, in which the 
bone may or may not be exposed and grooved by the Marks’ teeth, 
and with blood dripping from the ragged surfaces of the wound. 
Usmdly the patient is in a state of extreme prostration, covered with 
a cold sweat, and having a hardly perceptible pulse. 

More rarriy there are only a few triangular or irr^;ular lacerated 
wounds, showing that the shark did not obtain a proper hold of the 
victim. 

The great danger is death, cither immediately or in a few hours, 
from riiock or haemorrhage. If this is avoided, tlie wounds appear 
to heal readily if the patient is otherwise in fair health, but of course 
amputation is often necessary. 

MaUi — The bites inflicted by the Kru men on the West Coast of Africa in 
quarr^ are, or were, of not uncommon occurrence, and it was also fwly 
common to meet witt injuries on the knuckles caused by scratches from 
their teeth. 

These wonnds were usually considered to be serious, for, although the teeth 
of Ihe A&icaa ai>pear to be in excellent condition of repair and cleanliness, 
still tile slightest scratch may lead to exceedin^y severe inflammations, as 
the present writers well know. The most careful antiseptic treatment must 
be applied at once. 

IBAUVATISMS DUE TO PHYSICAL AGENCIES. 

Foot-Mnding. — The bandaging of the feet of young female children 
began in the imperial harem of the T'ang Dynasty in China some 
1,400 years after Confucius, the idea probably being to reproduce 
as nearly as possible a club-foot. As a matter of fact, the result of 
pressure of the short, heavy bandage commonly used, neatly and 
tijj^tly applied to the growing feet of young girls ^ed three to four 
years, is to produce a very small foot in the condition of a i>es cavus, 
with the outer three toes in a varoid and the inner two toes in a 
valgoid position. 

On examining one of these feet it is noted that it is vei^ short, 
and that Ae plantar surface has a deep groove dividing this asp^t 
of the footento posterior and anterior portions. The posterior 
portion contains the os calds, which, whoi examined radioscopically, 
presents a very different appearance from and position to that in a 
normal foot. 

Notwithstanding objections to the contrary, we are of the opinion 
that the person walks upon the posterior aspect of the os calcis, 
and we further draw attention to the great alteration in the lin« 
of pressure tuid stress, as compared with those m a normal os calds. 
The anterior portion consists of the four small toes bent under the 
foot, so that the dorsal aspect is placed ventrally, while toes them- 
sdves are mneh atrophied. By radiographs it is seen that the heads 
of the metatarsals are approximated towards the os calcis. The 
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first toe is only conipn^ssi'd. Tin* veiglit of the body is then 
snpportod ]>v the ]H)slrrior <»i tlu* (»s calcis atfti by tlio dislid 

end of tile first im intiirsrd. and the plantar aspect of the great toe, 
while the dcusal aspect of the* other toes way assist a little, riu; 
distanc(‘ Iroin the end ol llic' os caleis to the big toe may be onl}' 
thnr inches. 

Such a conipressfd. delonned, stunted foot may easily becrune 
the site of dist^ase. In the first instance, there is danger (»f gan- 
givne, necrosis (especially ol the ]d)alanges). and synovitis ol the 
kin'C-joint rluring the active bandaging, while the immediate n^snlt 
may be total lameness. As a later complication, tuberculosis ol 
the. bones *>1 the deformed b»<»t is liable to occur 

Foi Innately this liorribh' pioceeilmg, lik(* many otlau* horrible 
fashuuis. is dying a natural death under the inihience of increased 
ieniiiiiiio education .md coniinon si*ii*^** |)ri)(.hiced .'iiiumg Kuro- 
pean woinin. and bv them nilrodnci-/| mfn « hina. Naliirally no 
cure can bi i-1h*ct<'il m a foot which h.is become fully deformed. 

Heavy Fruits. I ai iiimsol il\* m. mmt (c t-o-s nucifna and of 

the jak-trfi* {.!;•* inUgi ijvlt i i.iiina.iis) arc futoy and fairly hard, 

and iiijnrjc;-* jikin lu • aii-'Cd by thr fall ol one* ol I'niilb Irom tho tree 

on to till* In .id 01 Ollier ]iart of the body. Win n the blow is received by the 
head, the -vnipionv. ])r(iflnro.il may W Ihoic* ol toniiissiun or compression, 
or Ihoir may he '-ij.’ii'i of fracture ui llu vault or h.i'^e oE the skull. 

Electrical' Fans, - In lluj more ihiliztd tropjial 1 o\rn^ it is common to 
ii>e Mniall, nioxahle, (|Uii kly niiinins; eli'< Itn fans in ordi r to obtain a cooUnj^ 
bre»*zo. 'I h< .-t .ir<* bioii^lil inio u.se .k|hm i.illy in tlie iK-droom ainji dressing* 
loom, but are al'-o Jieiiuerillv seen in tlu* diiilng-iooni, and .soinctiiucs in tho 
(dlh 0. J 5 einif movable, they aie ajd to ha\e llicii:*])osition slightly 

.alieied Mheii ninnini' at lull .v{h cd/aiid in doing (his *|uite a number of acci- 
dents June lakiii jil.'iie, Soiiu fiiiiiug tlie lonilition between bleeping 

and waking. ]»eojile, ‘dreuliing out tluir aims while .-.nil in bed, catch their 
linger.-^ in lhi lans. 'I he must luminoii iiainiiatism 1-. lor the iingLT.s to be 
uiiiglil hv tlie iiiade.-, and fu su.siain itintu.i'fl an >1 liberated woiiiifls, Ihi^ 
danger ol whu li is tel.iiiii-.. a*, tin b 1 ade.s ol lJu Ian .11 e generally thiikly 
loveied with thedu-.l biiingJii by the- < urn rit ol air, 

Anothi'i and *ar li .-.s senou.-i l»nt nin-.t .'iwkw.ird .u i uleiil .sometimes happi *11 s 
in .1 lail\’.i <!ri -'iiig'iuuin 'Jin ::in i' jikued on m near th'* dre.ssing-lable. 
and i*^Mi.ir!.nigi'*l th ii lin-bai koi th*- la ni-. towards the ])er.son at the dressing** 
table. I In. < urn-nl ol .ur tioia Ihi* ]ie!.*>on towards tin* back ol the ian. 

II iln Ijj - long h.ur .ind i.. dif i-iii*.; it. llie i ui n nt of air niav carry it into 
the bin k ol ll.*- l.m and !•( iv.i < n tin- iiladi c., wlm h, slill rf‘\olvjngi causes the 
liair to be Iwi-ilm mtu a i.mgle. r.siia 11 y the kuly or her attendant has sufli- 
< lent ijcr\e to switi h off the ian, and no very serious injury is floiie, but it is 
diUidilt to cxtiai.t the hair iioni tile iaiit'h'in the fan. 

Powdered Glass,- In ccrtiiin pait-^ of the tropics, (jspcciully in the 
Kfist, powdcrcil glass is usimI lor siiii icl,il and homicidiil purposes. 
The caused is, <d com'M*. pun Iv m(*cliaiiiciil, and tho more 

finely it is i^owdcivd, Ihc h•s*^ likeh w n to cause serious injury, 
owing to mucus surniimiling the partichs. The glass is administered 
in food--'f*.g., bread, spinach, .'^wct tmi at. etc. The symptoms arc 
tliose of irritant poisoning - retching, vinh'iit vomiting, spasms, 
convulsions, and racking pain. The most evident post-mortem 
feature is acute gastritis. Tlie mucosa is covered with a layer of 
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thick mucus, under which it is found to be hyperaemic and lacerated. 
In this mucus or on the mucosa the'minute picces^of glass may be 
found. No other pathological signs need be presemt. The treat- 
ment is to admimster any bulky food at hand, and then, if vomiting 
has ceased, to give an emetic, and finally a laxative. 

Bamboo Hairs. — Dcndyocalamtis strictim Nees. We have met 
with a case from Malaya in which the fine hairs shaved off the 
bamboo sheaths wore administered iii food with the intent to kill. 
They produced a severe form of enteritis very like chronic dysentery. 
We are therefore in a position to conlirm Ridley's earlier statements 
that those hairs act as mechanical irritant>^. 
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CHAPTER X 

POISONS 


l^eliiniiiar;^ — Dchiiilioii — Classificaf ion — Criminal poisoning — Alc idcntak 
])U)Soning~Stiinulant and scdativi' i^oisoninc; — Poisons used in trial by 
ordeal — ^RefcieiKes. 


PRELIMINARY. 

Tin: chcinicnl causes of tropical clisoase or tlu* trojiical iiiioxica- 
tions «'irc numerous, and it is impos'^ible in a bof»k of this size to do 
more than give an account . in condonsi'il lorni, of the more common, 
and to i)rovido means, by the ndcTi iices. wliereby tJie reader may 
extend his information if so desirt's. 

In the present w<;rk \vi‘ shall dividt^ the^e chemictd causes into 
Poisons and Venomous Animals ; and as we In gin the study of 
these matters in the present chai>ter. il is as well to Mate whitt we 
mean by a poison. 

. DEFINITION. 

A i)Oisou is any chemical substance which, wlieu introduced in 
.sufficient 'puiniily into, or brought in contact with, the living 
organism, is capalile ot producing a variation in the structure, the. 
chemical coniposilitm, or the lunctions, of the wJiole or any part of 
that organism, which i-xceeds the limits of i)liysiologu:al varidtiou. 

Such a dolinitioii includes a large number of substances, and 
therefore some arrangement ir. iiecessiiry in order tluii they may b(‘ 
considered systenuilicalh’. 

, CLASSIFICATION. 

Poisons li^ve been classitied into mineral, vegetal, and animal, 
or according to theii* action on the Imnian economy ; but we have 
•departed from these proiiosais, and ha\ e attempted to arrange ll^m • 
according to the puniost's for which they arc ii.sed, as we consider 
t liat this method will be of grea ter service 1 o t he tropical practitioner. 

With this end in view, wo dh idc them into the chemical substances 
which occur in — 

* • 

I. Criminal Poisoning. 

II. Accidental Poisonuig. 

III. Stimulant and Stnlative Poisoning. 

IV. Trial by Ordeal. 


iz 





I^OISOMS 


We leave to luture chapters the consideration of poisons used m 
war, fishing, hunting, and trade, as well as poisonous food and ihe 
effects of vonoiiioiis auiinals. 

I. CRIMINAL POlSONlNfi. 

t'riminal poisoning has been in existence Iroin the earliasl and 
most i)riniiti\e agi s. iiiid as it requires a highly and specially trained 
chemist with a \vell-ei|ui]>]»ed ainl iip-lo date laboratory io detect 
many of tin* trojiical vegt^tal i«ii-»ons. the reader will not be luiirised 
to iiotf‘ that criminrd poisoning is more Ireqnentl}’ met with in the 
tropics iJiaii in the l‘em])eratt‘ Zone. 

It seems to us that it is more coiinnniih met with in the liasl tliaii 
in Afriea, and we au* iiirlineii to think that tlie reason for this is 
that ill Ainca onb’ the lelish-maii kn(»ws how tf» ]iivsent virulent 
poisons in ac<;i‘|U.ible N>riiis to his vhmihis. whereas jiersinis with an 
elementary kii(»\\ ledge <*1 poisun.s are common in ill*' Hast. 

The ]>ols(iiis oi (lilft n iit tnij>i(,al countries vary acconling to 
cusbjin and ira<iition, ainl .ils(» acctii'ding to the plants which 
lia])i>en U) grow in tin' vicinity. It is said that arsenic m the luast 
is the cause ol as many criminal pois(»nings as all the organic iioisons 
put l<»gether. This may be s<». but we are not certain that anyc»ne 
is quaiiliod to make this statement, as it came as a grc'at surprise to 
us to Und tlial in C'e\lon a number ol the* pi»isouings at one lime 
attributable to arsi-mc were found by advanced chemical researcli 
under a.n cx'cee<lingl\ able eheuiisi to he due to <\'rht;/a odollam. 

Wo are tlienlore ol the opinion thai every tropical country 
requires a well- 0 (]uiii]H'd toxicological laborat«>rv. with well- trained 
research chemists, whose husiiiess. lulty should Iv to make 
tlieiiLselves ac(jiuiinled with the ])oisons ol the land in which they 
are residing, willi the view to disc(»vt ring tests whereby these ])oisuus 
may he detecied and so justice d(»n<- in criminal cast's. This is 
important, lor the nativ’e soon learns that methods of bringing the 
criminal to jiislicti ex'isl, and therelore lM*(a>in«:s less mclinod t<i use 
this metliod lor the. reiiKival (»1 Ins enemy. 

The jioisons used cnininally against "man may be divkled into 
(a) Inorganic Poisons, ib) f Organic I^oisous. 

fnorgiinio Poisons. 

The mo.st comnirin jioi.son is ancfiic in some form, and the next is 
perchloridc of mcrcitrw lollowed closely l>y the mineral acids. Salts 
of copper liavi- lieon used lor homicidal i)ur])oses, but generally 
poisoning Irom tliis source is accidental, and due to tlie use of copper 
cooking utensils, while the prejiaratioiis ol tnitimony arc seldom used. 

Organic Poisons. 

These may be derived from animal or vegetal sources, but the 
latter are far more cn evidence, and are largely dcriv^ed from plants 
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belonging to the natural onlcrs Apocynaccie. Loganiacea;, JCuplu>rl)i- 
aoesi, Liliacese, and Lcguininoso!. 

It would doubtless be m(»rc scicntiiic to classify these poisons by 
the natural orders to wlrich the poisonous plants belong, but, follow- 
ing our original i)roposals, we dix ide them as folhnvs:-— 

r. PoiMins ust‘tl for honiicidal purposes. 

2 . 1 ‘oisoiis used tor suicidal i)uri)Oscs. 

T^)i^on^ used for iiurpost;^ ol infanticuh-. 

4 . Poisons used for j^rocuring abortion. 

5 . Poisons used with the intent to nib. 

(}. Poison^ used with tlie inl<‘nt to cure disease. 

7. Poisons used with tlu* inh nt to simulate injuries. 

N. Aphrodi.siacs. 

I. Ilomivitit. 

Animal and veget.d substances an* usimI Jor this purpose, but ot 
the former the best known is vif^irhtc venom, winch is said to cause 
gastritis. gastro-inU^stiiKd haniorrhagcs. and even death. It is 
known to T'eylou natives tliat the venom ol ]’if^cra russcLlii Shaw, 
locally Ciilled the lie fu)/oni^i{, is siijiposeil to be iioisonous when 
administered by tlu» mouth, and we were iuformi*.d that this was 
usually gi\ eii iii toddy, an alcoholic ilrink prejiared Irom tlu^ coconut 
and from the Palmyra jialin. W(‘ onc(‘ met with a case* in which we 
suspectisl the po'^sibilitx t»i this being useil, but an experiment in 
which tlierf(‘cenl viinoiu admiii^tc^reil orally bv means ol tixldy to a 
monkey proving a complete lailure, we wen^ lett in doubt as {*> tin* 
possibility of such poisoning. 

The veiiom ol tlu: ('t>liibri(lie is h.irmless when taken by tlni mouth, 
provided tliat tliere an* no cr.icks or alnasioiis Its \ irnleiice ’> 
destroyed by saliva ami by oanciealic juice. 

Vegetal substances .«n' snllicientl\ lunuerons. bill imlortnuately, 
as far as we know, lew an- on nconl. I In* table g veil on p. ib^ 
is an imperlect list. 

With relereiice U> tin* table, «i lewin»tes. arranged m ali»hcibetical 
order, iiiriy witli advantage Ik* gixeii: 

Aconite ~ -Aconite { Kaniinculaceie) is so poisonous that m liulia 
it is known as ' bish ’ or ‘ liikh.’ whie.h means ' the pofson,* which 
generally rcfgjrs to Aconilnm Jerox Wall (Ilinudayas). J. nopellns 
1-. (Himalayas), A. Inridiune Aorto «(Sikk.ni), .1. lycoctonum L. 
(Kashmir); w'hilst A. Iickrophyllum Wall and A, pabnatum Don arc 
said to be less poisonous. 

The root is the principal source ol the poison, which, liowevcr, 
also exists in the leaves and stem. 

Aconite is used ior homicidal purposes, as a cattle poison, and 
may at times be taken accidentally. The fataPdosc is said to be 
.i<> grains ol the r*)ot, and the fatal ptn’iod usually three to six 
, hours. 

'file symptoms are tingling ol the lips, tongue, mouth, and lances, 
followed by iiuinbiicss and ana»>ihesia, burning pains in the stomachy 
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CoiiMiry. 


\ afural • 


Gcmts and Species. 


Jnilij 

ami 

('•‘ViiUl. 


A' tf 

l)i Ciinilullf, iiSi.'' 


Vtltt-'i 't 

1 imlli'v , I :■ V 


/ lilxiltU 

Lniiiceii>, J 7 .T . 

/ tiphnib.iHt'.i 

• A. ti'* !■ , I • 

/ HHt'' 


In^iuinni Tournefort with A. ferox Wall 
.'iml A. Ufipiilits Liiinamis in the liima- 
).**3<is, A. lunditnir Aortu in Siklcim. 
..ml A.Ivfdctomnn i^inii£eim)n I^shmir. 
< Lrbtt\f I inniC'iM, i75.jj with C. odollam 
<> Tliui cl Ilf 1 ' . thtvetia Liiinaeuh. 

.‘iHUt Liiimcii^ luis V. odorum 
^•8ol:ir..|( 1 , ( yeehiies is repre- 

I h\ :i!b.t^cbi \iiickor. 

'.*■»/ -if Liniueiih with species G. snperha 

/ Kuiith \vi 1 li (»iie Species, ]. inr- 

t.'N LiniitTii :7.,j 

^ Lppueiis with 5 . nitx vomica 



'\u«.toio« 

Liiipaii*. .s* McrijiTUinii 6*. colu- 

Linn.rU'. 

DtiUli 

Inflif.*- 

* '*.1 . 

• If 

Wmhi and ArnoU wjlh 
Wi.^hl and Arnott. 

L'ftcilii 

Islands 

Myrtui . . 

K Ml own, i.Si j 
Apocynncuu 

r.iiidh V. lS\‘i 

J'.»'sk;d wiiii fi. spcctosit 

LniiMn.N ;iii(l II. runfbin/iif. 

• iAn'fj Liiiii.'eiih with ( luctafui 

i IcLinilloii. 

Jlr.izil. 

Sapindau'fF 

(JoJnsiKU, I'kii 
Kufdtdt . 

A.d< I''. 

Lni:ai)i*u 

Aiiclori'S. 

.'\iulhnvi Liiuiscus with P. pinnata 
11 mi'll >•. 

Ih:tii i.rrnnaM>.s with //. in pita ns Linnaeus. 

■ 1 

'\p.»chrt Linna'us with .S', anthclmia 
IjiiiiiiMis. ThtvcHa Linnaeus with 
I . till f III Linii'.cus. 

iinlish 

(iiiiana 

Sapi tidaoru 

(Jf ]iis.sicu, i.Sr I. 

1/ "ilkicci I.iiiiih‘ 11 1703, with specks 

iiuf ini'iilKiTif'd 

West 

Afrka. 

Solanaocrt 

Liiulloy, i8jf#. 
Ividaceu' 

Limllry, iRvj 
Caclacca 

Land Icy, ih^O. 

U\d-c\\f}vus J\>iirni‘‘c)rl with H. falezler 

K fi^.>oii. 

Mnifr% J.iiiiinnis with AI. collina Wald- 
lulpc . 

■| ho ' I )ro ■ ()i Sierra Lcune. • 

Sou til 
Airi(a. 

Jridact (S 

LimlUy, !><3e. 
Xvtft)ph\llficc<s 
Lin'ilcy, 

... 

^ iloru'u. Linija.'us with ;V/. coUina Wald- 

Mclmnlhus Linn.eiis with M. major 
Linnaeus and other species. 


and vo]ruiinf{. and Cc'trdiai: weakness, and finally death 

takes place from lailun- of iJie heart <ji r(*s})iration. 

Barringtonia V'or.stcr. (Myrtacca*), with the species/?. spMOsa 
ldnn<eus and B. r/wafoniia, is said to be nsed for criminai poisoning 
in Oceania. 
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Cerhera odollam,- -C. oJoUam Gaertner (Apocjoiacca;) is a \'cry 
common plant in Ceylon, and is similar to C. thcvctia. Its correct 
name is probably C. manghas I jnn^eu^. r 753. Its clioinical proi^erties 
have not yet l)cou ])fopcrly vvorb'd out, and it is said that it 
probably contains tlic saint- iioisonous i»riiK-.ipl(‘ as (!. thiretia— viz., 
thevetin. The syniptoias are nearly t Jut s.nne5-“/.c., gaslro-inte^tinal 
irritation, followed by cardiac poisoning. These symptoms are easity 
mi^aken for arsenical poi wjuiug. 'Hie treatment is the same a^ for 
irritant ])oi'.oning in gen*Tal. 



Fig. o.— O yfery.7 njolhtm G.\» ktni:r. 


Cerhera Ihcvetia. ihevdia, ilu- coiiimon yellow <^lcandc^r of 
India, is atshrub about b to 12 leel in height . wiili yellow bell-shaped 
flowers and globular givc-ii fiiiii. It is higlilv poisonous, its action 
Ixnng due to a glucnside, tlievetin. wliicli exists in the milky juic(* 
pervading all parts of tin* plant. It is siipjiosed that three seeds 
arc suflicient to kill a man in twelve to litteeii hours, the s\ niptoni> 
being gaslro-iniostinal irritation, headache, dizziness, and pain in 
the throat. I'lio juilse is very soli and slow- thirty to forty I'.eats 
a minute, which Windsor says is cliaracteristic; later it bt'coiiit's 
weak, very rapid, and irregular. I)e.ath results^roin cardiac failun*. 
The treatment is the same as for ordinary irritant poisoning. 

Gloriosa superba. superba (Jdliucea*) is a wiill-kuown ix'ison in 
India and Ceylon, while in Burma it is siiid to be used for .suicidal 
purposes. Its active principle, superbine, is said to be allied to, or 
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identical with, the scillitine of s(|uill^, and thoivioiv lli(‘ action of 
(r. sidpethti i> not nnliko tlial squills 'I'lie symptoms, which nriy 
appear in ]iali an lionr, are retehin^, \ ioJenl vomit spasms, with 
rout ort ion.'. ol the lK>dy and raekin.q p.iins^ witli short intervals ot 
relief fjom lime lo tone Death ma\ taki- pla<<' in tour liour.. 
The pi»st*mort»-m re\eals e.oujji'stion ol the hrain and jnembranes, 
witli e-\travas,itions ot bhiod. coni(('stion ol the* lungs, liver, and 
kidnevsaiid mllaniination oi the innc.ons niejnhrane ol the stonuich. 

Tile ireatnu'iit is tliat tor irritant poisoning m general. 

Ilyoscyanuis Jiflczlrz.- -'J'he 'I naregs are said t*> ns(‘ U. falezlcz t<» 
kill tnsvellers. 



Jatrofihu curias /. <///crfs Linna-us (luiphorl)iaceK').t the jura- 
tree ot India, has a sci-d which in called I In* * jiliysic nntjJ from wnich 
the i>ii can l)eex})reN>edAvlnel^is an irritant testhe skin and a purga- 
tive. 

Tlie svmjjtonis 111 j o.-inng aie vomiting, purging, aldominal 
pain, derangenu'iitN oi ilit‘ s]>(‘cial senses, muscular twitchings, and 
loss of memor\. I he treaUneiit. altiT getting nil of as much oi 
the poison as ])o>sible. .s Imu -jnice and stimulants. 

Meliauthus (Melhnitliacea*).- Various sjiecies of Meliaiitlius nre 
said to be very ])oisonous l»y (irey. who susjMsds the possibility of 
their use by South African Piushineii. 

^ Melicocca (Sajiindacec'e) oc.curs in J^ritish tbiiana. wliere it is called 
Kinnup. In a two-year-old cJiild it caused convulsive twitching 
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of the hands and feet, fixed gaze, vivid flush on skin, distension of 
abdomen, suppression of urine, rise of teiupcnituri' to loi'^F. 
The poisoning was stiid to resemble that produced by belladonna. 
Other species arci sfiuHo stupefy fish :in<l alM> to be used as arrow 
poisons. 

We uiiiy perhaps nieniioii here that in this ordiir are nL'iiiy (*xxellent 
and edible; fruits; thus. Melicocca biju^a, a West Indian tree, is 
cultivated in Brazil because of its agreeable, slightly acid berries, 
but. on the other hand, the leaves and branches of other species are 
poisonous. 


Millctia smacea (Legumi- 
iioste) is a poison of the Dutch 



Indies, causing severe diarrluea. 


collapse, and dCf'ith. 


Morea collina.--M. colli na . 
(lridacc.'e)» the wihl tulip of 
South Africa, is said by (irey to 
have be(‘n used by a Bush woman 
to poison a number of people, 
two of whom died. 

Th<i symi)toms were severe 
vomiting and a Iceling ol ctui- 
strict ion across the chest, feible 
and intenuitting heart, and a 
tendency to coimi for hours 
before death. •! Ik; post-mortem 
showed no rigor and no intlam- 
rnation of the stomach. The 
heart muhculature was flaccid, 
axul the right side lull of blood. 

Nerium odoritm, syiumyin 
:V. indcciiim Mill, 170.S (AjKi- 
cj’naceie), is the white olcamler, 
and grows commonly in India, 



Fig. ji. — Scriutn odornm Solan dei;. 


where it is a wa;ll-kiiowii 


poison. It is rarely used lor homicidal jiurposes. but more 
genera 11 suicide*, abortion, and accidental poisoning. 

'Hie root js the portion used. Imt all jiarts arc poisonous. The 
active princii)lcs are ueriodorin, a i^werful cardiac poison acting 
something like digitalis; karabin, a cardiac poison, with also a 
strychnino-like action on the spinal cord. 

The symi)toms are thcrelore (i) those of gastric irritat on — ^\dz., 
vomiting, i>ain in tlie stomach, frothing at tin; month from saliva- 
tion, but as a rule without diarrlia*a; (2) cardiac symptoms, ])roduc- 
ing at first a slow pulse, which finally becomes (]uick and wi^ak - - the 
respirations arc rapid from the first; (3) strychninc-like symptoms 
of twitching of the muscles, tetanic spasms, witli crami^s and, at 
timers, lockjaw. 

Towards the end the* patient becomes drowsy, ilieii insensible. 
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and finally dies from cardiac failure. The post-mortem reveals 
dilatation of the right si(l(‘ of (hi‘ heart, which is full of blo(xl, while 
the left side is empty, with subcud ucnrdial hamiorrhage, congestion 
of the liver, sjdcen, ki(hio\'s. and lungs, miwtosa of the stomach and 
small intestine, while tin* large inti^Mtine and brain are normal. The 
patiimt must 1)e treated on the samt' lines as for digitalis and strych- 
nine p(»isoning. 

The ( fro.- -T\iv oro (a cactus) of Sierra -eoiie is a gastro-inteslinal 
irritant, causing vomiting, diarrluea, collaps* ealh. 

Paullinia finnata (Sapindaceie) is said by Kho to be used by 
negro slaves in Brazil to poison tlu'ir masters, and to di'pend upon 
an alkaloid. timh(»in. for its action. Adverting to our remarks on 
Mclicocca, we may jn>te tliat tlie seeds of P. sorhilis are the source 
of the ' Giiarana ’ bnvid of Brazilian aborigines, used when travelling 
and as a* remedy, being >aid to be ^ stomachic, febrifuge and aphro- 
disiac. 

Sahlier crcpilans Tannams, also named fhtra crepUam (Euphorbi- 
acea*), grows in tlu‘ Antilles, and lias bi'on imported into trojiical 
Africa. Its fruit is piii'gative. and is believ«*d to be us(?d frequently 
for criminal |)ur])osi‘s. being sjiid to ])rodnc(‘ violent vomiting and 
purging, with tenesmus, constriction of thi' throat, and syncope. 
Ruiz, however, has thrown <l<»nbi on the possibility cd its really 
being tlie cause of these criminal ’}>oisonings. It is to bo noted 
that the s;ime symidoms are ju'odnced l>y ('roUw ii^Unm Liiina'us 
(Euphorbiaccie).' wliii h is found in India, ('ocliiii Cliinzw troyucal 
Anierica, and Africa. . 

Spigelia anthimia J.iiina'UN (Logaiiiaeea*) has the reputation of 
being ver}’ iioiMuions, and li.is been usnl eriniinally in tropical 
America, m Brazil, and tin* Antilles, wlure it u still used as an 
antJi c. It is said t<i luodiice sojimelenee conx ulsions, and 

death. 

Strychnos.- Stiychnos (l.oganiaeea*) is a genus with several 
poisonous s])eei«‘s, among wliicli may be iiieiifioned; 

Stn'ihmis mix vomit a I-niiuens. 

SlrycJwo% if^nalii Bergmaun. 

.'<ir\rJnios cohihrina I.iimji-us. 

• 

Poisoning by tlie jdkahnd Mr\chnim‘ is frequently^ met with in 
India, but is'usn<ill\ acculjnial. The symptoms of strj^chninc 
poisonii^ arc bilti-r lasic in the mouth, tetanic spasms, opistho- 
tonus, risiis sardoniciiN. and ileaili from aspjiyxia or collapse. There 
arc no characteristic ])ost-moitem a])pea ranees, except conges- 
tion of the l)niin and spinal coid. I'lie tr(‘atmeiil is to empty the 
stomach by emcdics, aivl to administer chlorolorm or chloral 
hydrate, and, wliMi asphyxia threatens, to perform artificial 
respiration. 

Thevetia ahovai. — T. ahovai (Apoc}macca:) is allied to the oh'anders 
mentioned above, and has an alkaloid, tbevetosin, said to cause 
gastric irritation and difficulty of breathing. 
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Urechite suberecta (Apocynaccae) is tlic Savannah flowur of 
Jamaica and other West Indian Islands, whicli was so celebrated in 
the days of the * Oboali Man,' and about wliich sij iniiny tabs wore 
told. The truth is that there are two glncosid(‘S, ufecliitiu and 
urechitoson, of wliicli the former is like (li^italis, and heii<;i' it lias 
an accumulative action in small doses, whicli, if gb'en to a ])erson 
for a long time, will not cause any deterioratirai of lu^alth, but will 
caustN eventually, sudden death owinir to tla' action on the liearl. 
A full hitiial dos<‘, on th(‘ cdluT hand, will kill in a l. w hours or a day 
or so. 

j. Suicide, 

Of all the i)oisons used ior sliiridal ])iirpr)S(‘S. oiuum is by fcir the 
most usual, though Cerium odorum, ( erhem odollam, and Glonosa 
superha are also at times (*mi)loyod. tlie former (‘specially by women 
in India. RaiXT peuson^ are (vlofropis proccra, Cerhera ilievclia, 
aconite, prussic acid, and vcT.itriue (imefa bisli). Th(‘ action of all 
Ihc^sc poisons is (h'seribed eitluM in ordinary w('rk^ on to\ic(dogy or 
hasalreatly be(‘U mentioned. 

j. hifiinticide. 

Infanti('ide exists in the tropics in two forms the rir>l irivsp(‘C- 
tivo of sex. and said to be due in India (Waddell) tf» tlu‘ higlvcaste 
Hindu prohibiting remarriage ol widow*>; and. s(‘eondly, iemale. 
mfanticWes. to previuit lo<t main’ daiighltMS growing u]>. \ fe.w 

of the nior(‘ commonly iis(m1 drugs ma\ be briefly mentioned. 

Opium is us(‘d in India by Miio.iring tlie nudher’s nipph's with the 
drug. Dioie is little necessity here to describe the action oi opium. 
.Vll tliat need be saul is to warn tlie ]>ract it loner tli it .»Nahs (native 
nurses) are ajit to ,>.oothe a b.d)v l«» slo(‘p b\ dijijiiiig the linger in 
laudanum, and giving it to the bab\ to suck. Such tri'atnient i^ 
highly deleterious to tlie child, and llii* iiiteiiselx' eoiilracMed pupils 
should make tlwi ]>ractition(‘r suspect its us^^ in an obscure CciS(* oi 
illness. 

Calotropis f^i^anica Robi'rl Jlrown and ('. procrni l^obcrl Brown 
(Asclepiadaceju), called ‘ iiuulor * in Hindustani and ‘iuiikani* in 
Tamil, Iufvv; bi't'ii used in India lor infant loide and abbrtion, rarely 
for suicide* and more rarely for homicidi‘. The symptoms are 
vomiting, ])rofnsi? salivation. sev(*n' Jetaiiic sji.isins, extremely sknv 
and stertorous bn^atliiiig, and dil.itation of tlu* pupils. The active 
principle is a yellow bitter resin, but there is no alkaloid, riie 
treatment is the same as lor irritant iioisoning. 

Tobacco is also used as an inhiut ])oison. 

4. Abortion, 

Criminal abortion is very common in the lro])ics. In India it 
su'd to be common among Hindu widows, because they are not 
adowed to remarry. 
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The dnig-^ commonly used aro:- 

ia) Kcf*utai 

Xi'tiiiui odonttn Solaudfi. 

('crlh ra thvvctia IJiiiiiiMN. 

{'anca J.imicCiis (si‘t*(ls). 

Daih'its aiyoti^ l-imneiis (carrol 

(/;) Piiyi:aHvcs (('ucmhiliHCtc)-- 

('itcitmis tyi\*oiiu*s Koxlnirgli. 

Momordica Lharanta J-iiuucus. 

MomardUa ivnibalaynt 

(r) Irritants.- Sc'VcTal iii<»rgaiiic: irritants au* ar^ruic, lead, 

mercury, co])])er. and ijiiicklinie. i-5n>wnnig inlorm-^ us lliat copper 
sulphatulias lurii iin d of late in ('e\lon tor tliLs j>iir])ose. a.s well as 
tartar emetic. i:(jrn*M\(‘ subliuMlc. largt^ d«»M S of c|nJiiiiie, and very 
large do^es ol l‘-psoin s^ilm and an alocM (Mjcotniie) iron in 
whicli the quantity ol the al<K*s is very eoiisidt rable. 

n^sca J.iniKeus. 

Plumbago zeyLamm IJiinaus. 

< alotropis f^rovera J^. J-iniwn. 

Pif)cr ingrhm Fdniiiviis (black i)ei)p(‘r). 

A lianas Tounielort, 17^5 (unripe i>ine-ai»pl( ) 

Morin^ia ph'ry^osl^cfma liaeriner (bark). 

LasiosipJian s/iniosiis Ih'caj.sin^ • 

id) Sit/^poscd luMiis.-- ‘ * 

Bamhusa sp.? juic«* ol bamboo-leaves. The liiiit is 
u.sed. 

Kandia dinnctoruni Liniiaus. 

( nsLiiia rcflcxa Ruxhitr<^h. (A di'coction is used whie.li 
alM) acts as an irritant.) 

Seals ol ('elasiriis paniculahts Wight. 

Seeds ol Ancthum ^^ravcoUns Linnaius. 

Plumbago zeylaniia Liiinaiis and/*, rosea Liniucus are evergreen 
shrubs about 2 \<t 5 letd high, in the root of which there is an active 
principle, pluml)ngni. which act> exh^nially as a vesifcant, and 
internally as an irritant and nareotie. Jl is used as* a pastt*, or 
s])read on wool on an abort loifsti* k. 

The abortifacients which were coniin*)nlv used in Ceylon W'erc 
(iloriosa superba L . violent imrgatives (including large doses of 
nuignesium Milpiiate), and the twig*^ of the castor-oil plant, the 
last named being a nie« hanical irritant. 

3. Stupefying with Intent to Rob. 

Two drug., arc much used in India and ('< ylon for ilu* iiur]>ose 
of stupefying with iiitnit :o rob- viz., Daiit a fast no a Januicus 
and Canmbis saliva Linna'us. 



CRIMINAL POISONING 


171 


Dalura fasluosa (SfJaiuicticT). — ^Poisoning by datura is conurwm 
ill India, having bi'cii used by Iho Tliugh. 'I lu* smls aro usually 
mixed with food <»r drnik, and tin- syinj)tfiiiH, which deveh»p 
rii]>idly. <lejKiid UlMin ihe dnsi-, lu ing griieiMlIy ihciscj of a cerebral 
poison. First there is debriuin. ami later coma, but in both 
conditions the pupils an* waleh dilated. I lu* delirium is peculiar; 



l i •. i 1 .iNN.ri . 

*'or example, the i>eople affected jnay be lound *.ean;liiiig their 
l»eddiiig most vigorously for some lost artich*. Wiu'U ch atli oe.cui*s. 
t is due to cardiac lailure. The latal dose is not aclually known, 
but may b<* about 10 t<i 15 grains o' the seids Waddell ]nits the 
mortality at alxmt ju-r eciit. the i>ost mortem charac <‘r- 
istics ar<‘ wide dilatation ol the pu]uls. congestion (»l the brain, 
meninges, and the lungs and (dher \'iscora. 

,(). J^oisnns used liiif/i hitcnl lo ('itre Disrasc, 
DecoctiorigSul bark Trumiluma fycntandira I.imiaus are used in the 
Sudan for the purpose olcuriiiggonorrycea ; union unat(‘ly, sometimes 
this remedy is worse than the dist*as(;. causing ent(*ritis and d('ath. 

7. Poisons used to Simulate Injuries, 

Plumbago rosea Idnmcus (Phimbaginacea:) and Amicardnitn om- 
dentate Linnams (Anacardiacea:) are used to simulate bruisc*s and 
otluT injuries in order to get innocent people iifto troubh*. 

8. Aphrodisiacs. 

The aphrodisiacs, which arc much in demand by tro])ical iiiitivos, 
may be divided into those of animal and those ol \ c'g«*tal origin. 
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.Those of animal origin arc Meloe vcsicutorius (Cantharis vest- 
ratoria, Lylia vcsicatoria, Mnsra his/^o.iinla arc synonyms), which 
is Wi*ll known, and MvlaOns cidturii, a lHvtl() called Piin-iii.io by 
the CJiincse and conlainmg i per of^antluiridinc. In China 
and the Far i'^ast generally llie le.*^licles, cords, etc., ot 

animals, ]M)nn<lcd and nn\ed with rice wat(*r, an‘ eaten as 
ajihrodisiacs. 

Those of veg(‘inl origin an* nnineroiis. <ind include 7 ''f?w(?v quimjue- 
folium Linineus (Araliacr.e), tlie iiowdered root ol which, called 
1 )V the ('hines<* Jeiind'lHiin, is ie.ed: Pofulus sfinosa (Amenta cea?), 
the Sv*n-i.\i;g lioji ol tlni Cliiiie'^c. ol which the hnds are usikI; 
Psorala coryiijnha (l.egiiininosx), tin* iniit of which is 

used l)v the (*1 uti<‘si' and -\niianii-.«-: l\oiiilii ^luHilitlosu LinnfEUs 
in Chili; Amoinum the ginger {Zingiherace.'e); Carvofhylltts 

(mnnniious i iniia-ii'. innho\a unmiaiua Mii|iiel Myitacea:); 

Vaiisinyslaiiu yoluwhxi Karl S-hunKiiiii. *h** c«‘lel>rat< d yohimbehc 
or yunil>i'iio.i hark. Ironj wliii h tin* ;dk.doid yohimbine hydro- 
chloride, u-.rd in i ]H*r <;i*nt. solututu. (l(»s«‘ 5 to 15 minims, or 
1abl(‘t.s willi grain ‘.ikeii cun* llm-e limes a day, may be men- 
tionerl. 'I'lie last sonutnurs named t orynunlJir yohimbi, bill 
this iiu-reiy a sviiomin /*. inlli sii Pierre is also con>idered 
to eoiilain yohimbine.* riieM* tree*, grow m tin* KaiiKTims and 
the (*ongo. 

('ordixifs suicnsi^ e. the unishrooni calli'd 'r^*h’o!ingtis‘a6 liy the 
Chint'Se, and is U'^t*d a«, an .'iphrodisiae.. ^ 

II. M'riDKNTAI- POlSiNlNti. 

Ac-eitlrnl.il poi-onmg happen'^ l.iiih .'letjneiilly; tluroiore a lew 
e\ainj»li‘s ina\ he- gi\ i n. 

Certain common .iriicl<‘s ol lood . re pensonons iinlil pro]K‘ily 
|)n‘pared: g . i.ijiioe.i is the starch nbl. lined Irom the root ol 

ManUud uiiliwiniti Polil iSii {Julrohlia l.hmjeiis- -Kuph«>r- 

biace;e). cojiinuinly <-.dled the f’,'is-.;iva. of w]iii:h tlii‘re are two 
v;Lrietie.s. the -.weet and the bitter. 'Die h'.lter contains hydro- 
cyanic acid in its niilk\ juite, and is. tlierelore, ]j(»ibonons until it 
is roasted, when the volatile acid is drivim <'lf, and *1110 bitter 
(‘assava jmii ilieii be used loi food attiT s(iuee/ing out the juice 
and C(u)kiug the mol. \Vad^i*ll re])orts two cases of death from 
accident.:! ]M)isoning b\ tlii-. root'iii m Madras. 

^ Arismut!.- \'ogt li.is rep<»rleil the accidental poisoning ol a 
('hinese wom.ni in an iinkuown species *»f the genus Ariseema 
I^rtius. belonging h; I Ik* Jamil\ Anfcctc Sidiolt, i^<32. She ate 
a small ineco «>i the tnlxr, an«l in ten minutes bc'canie stuporous, 
and despite, prompt and vigtuoii-^ Ireatmoiit, which included the 
wasliing out ot I he slomach. her abdomen became distended and 
she suffered from paralysis of the limbs, but eventually recovered. 

The members ol the Aracere are well known to be poisonous, 
and Diffenbachia sequina, the <Jumb cane, which grows in the 
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West Indies and South America, will cause a painful swelling of 
the tongue if chewed. 

The emanations from the flowers of Arum dracunculus cause 
dizzinc^, headache, and? vomiting in sojne j^eoide. 

Blighia^—Thc succulent aril of the akce tree, which belongs to 
the genus Bligkia Koenig, '^ynonjan Cuf^ania PIuitkt (Sapindacea*) 
and called j?. sapida, is used as an article of food in ihe West Indies. 

It is, however, known that if eat* n in an unsound condition it 
is ])oisonous, and ivceiith Scolt has shown that lliis is the ciuist' 
i»l the vomiting sickness ot Jamnicn. as will be detailed in 
Chapter LXXll . p. ol tliis 1)ook. 

Capsicums [C. unnmn l/mna-iis. 3775 Solim.iee.e). il taken in 
large quaiitilies, may ransi^ binning m the month and throat. 
\'omiting, colic, diarriio-a, and e\en cle.iiJi. C. t^ntlcwcns rJuiurus. 
*75.J. itriy alst) lie niiUtioiied. 

a in manuni zcv/miit. inn Net*-.. I j wiii sltile-* that ciiniainon bark 
may be poisonous, while nutmegs {Myyisficii fragntns fbmlL) arc 
Well known to b(‘ poisonous i1 taken in large doses. 

Caliitropis giganlen U. l>n»\vn iAs< lepi.idareaO has been known 
t(» cause iatal effects by ailmiiii.'^l ration non-inalicicMiNly of two 
dt:sserts])oonfu]s ol it-» milk in a (juanliU ol cow'’s milk. This 
])lant is variously named ‘ nmdar * m ireiigal. ‘ verenmby ’ b\' 
Tamils, and * w'arrri ’ l>y tlu' .'sinli.dese. 

Chailhtia loxicaria Dim (('liailleliaec*«T: native iianui ' inagberi ’ or 
‘ nianucli#). the powdered Irnit ol wliieli k usefl lor killing rats, 
has been <Je'^Ciib-ti b\ Uenuei in Su rra l.eoiie as tin* einisi* ol 
poisoning in a Mcndi earner. 

'The syin]»tonis were inainlv \oiuitiiig. thanluea, liemblnig. 
general w'eakness. and inabilitv to w.ilk becanst* tlie legs weie 
jnir.dyzcd, the leiidtm rellcxes having diScq)j)e.ire(l. Ily])er;cstliesi:i 
was present over Uu- inner side of llie lliiglis and legs, and pivs.'»nre 
on the calf muscle gave ^eviTe pain. The bladder, recliini, and 
pupils wore norma I Jlie mini recovered in about two months. 

Renner remarks that tJiis case is i>robabJy the clui‘ to. attacks 
ol sudden paralysis <>1 the lower limbs in young jKrsons (twe.nty 
to forty years) of both sexes in Sierra I-eonc. When death (msiies. 
it is Ironliparalysis ol the inuscles ol resiiiration. 

Ciiierreras and de la Paz say tliat tjus genus, as 
well as Jatropha, Anainisla, Slryihnoj, and Datura arc the caiir»e ol 
poisoning in the Philippine Islanris. 

Fungi. — ^Tlic presence of poisonous as well as edible Jungi should 
be remembered in the tropics; although there is no literature 
known to us on the subject, still w^e have had the matter forcibi}' 
brought to our notice. 

The fruit of Hippomanc nianciHclla Liniucus*CKuphorbiacu.T). the 
inanchincel tree of the (Vrenadinc Islands, which has a delicious 
fragrance, is said to have been the causes of many sailois meeting 
their deaths, for it looks like an apple. The active i)rinciple is 
not known. 
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The symptoms arc severe pain in llu* mouth and stomach, 
followed by colliii)se. llie lips and tongue become swollen and 
blistered, the abdomen tender, the i)uinls widely dilated, while 
bullse appear on tlie skin. , 

The treatment coiLsists ol stimulants and iniranuisenlar injections 
of ether, witli uvmth-waslus. Internally opium, bromides, chlorate 
of potash, bicarbcaiate ot soda, ov l>is!milh. made into an emulsion, 
may be given. 

hontiiini'a /^itticlun, lie* Lei. jN;o (I'.ujiliorbiaceie), a trets 
growing 111 N*'W ( alrdoiua. tin iiigeMioii ol the Iriiit oi which 
cause. '^ym})tom'. aiialogoiw to those pn»diiced by Hippvmane 
mu Hi luctia. 

llluium (iinrnTti-. .iiid ili* Ki I'.i/ Jia\* alst» drawn .Uleii- 
tiou to poi-^niinii.; I mm .1 di eoi:tinu i>\ siuiki. wlueh is tin* Jruil 
Illiditm v. Im»UI, win* li belongs lo the genus lllicmm 

Liinueus. <i| the l.imily Mtijiuf/iuiur l)i- C .'iiKh>lli-. iSiS Mimtel 
III Indo-t'liiiM .i 1 m» Inuud 11 to be poiMumus. 'i he symptoms 
apjiear id le.^emblr cJioleia, but diagiiO'His h.'is t<» be made from 
.stiychmiie jioisoniug. trt.imi''. and ^'^•rel>ro-spIn^d iiK'iiiiigitis. The 
symptoms weie \omiling. dianlnea. tliusi. unconsciousness. 
convulsinji>. eiamp>. prolusr sweating. *»liguna and anurui, small 
rapid pulse, coM eMn-mities, [mivsn ul tin- lower limbs, and ex- 
haustion. I lie lu’.id Is I el rat ted, llie eveballs bulge, .iiid llic lace 
becomes cVii nolle wlieii I lie respiiali«»n sit>i)s. In t hina and Japan 
It aiul its K'lated sjircies /. unisuitim, llu* siji anise, jvliich is 
liannless, aie tailed liatliaiie. 

The st'ed-^ t>l Nimius communis Linmeus (l‘.ii[)h()rbiace»e). ila 
castor-t»il jiKiiit, an- i)tiis<nu>us. eaiisiug buriiiug in the throat aiui 
abdomen, vomiting, purging tmay be abM-ni ).' and collapse. Ihe 
fatal dose appears lo Ije lJu\*e s«*fds, and It) kill iii about forty-six 
hours. ]*ost-iiit»riem the puiicipal leatiin- is gastro-iiiiestiiud 
iiifkimmatit)!!. 

The tieatmeiil is emetic-^, Simula ills, and livi)oder lines ol 
morphia. 

111 . Kli.Ml l..\NT \S\y HvDAlIVh POISONING. 

Alaiij drugs aie emjiioyetl ail o\er the wtiiitl Lo stiiiiulate or 
to deaden the neiMHN system. I hese slimiilaiits and sedatives 
have been iwil 1 )\ man lion? iu'm' Uiimemorable to whip up a 
^icrvous sy-'ieiii, or to deaden the effects ol inontcil 01 
bodily sulfering. 

Used judiciously autl 111 a proj>er inaimei tluav can be no tloubl 
that they alle\'iule JiuiiitUi siUieriiig, but d uiifed injudiciously or 
inmioderaldy, and (tspecially iJ tiie\ are constantly taken, they 
become ‘ habit poisons,’ and as such alfect the cells ol the body 
injuriously, and by so dtnng some oi them become true ‘ racial 
poisons,' and as such have l)een lueiitioued in the section on 
Eugenics (see p. 118;. 
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It is not our intent to write, except in tlie hriofc'st manner, upon 
tlioscj ])oisons, as their effects are, fully considered in sp(^cial works 
and are also contained in all the onlinary textbooks dealing with 
gimeral medicine. XoUvithstanding this, we feel that a Jew 
remarks dealing with these drugs in the tro])i(:s an* necessary. 

Alcohol ’■ have alre,ady referred to our belief that this is 
a personal and a racial j)oison, and wi‘ would warn our readers 
not to be misled by stati-^tics on this ])oint. and it they wish further 
information to refer to Ada mi on Karl l\‘aison (vide references). 
Alcoholism is unfortunately on the* increasr among tropical natives, 
and is doing great harm in tlu‘ l(»nn ol indigenous stimulants sucli 
as arrack, which is .almost ilirec:ll\ the eause ol a large ptTcentage 
of the violent crime in ('<‘vl(»n. as w«is shown bv the fact that tlie 
accident wards ol the hospit.ils wen* ni*arly <*miity in the pn»- 
scril)t‘il regions during the i)eri(»d of a social prohibition 

More dang(*rous, in onr opinion, are the import(‘d cheapi-r 
alcoholic drinks, such as tlu* che.ip whiskies, gins, and rums, which, 
being chea]), an* (Irunk in «|uantily and giw'itly di'leriorate native 
races. These bad eihr.ts are not du** to fiisrl oil. which is not 
presimt in thesi* cla .ip lorms «»l spirit, which in many ways are 
the purt'st lorm ol alciihol !*» be obtained, and hence their effect 
is truly iluc to alcoliol and to alci»hol only, and their r(‘al danger 
is simply because* thev .ire ('hea]>, Mclhyl alcolml is a direct 
])oison to man, a tact but little nnderstooil at the i>r(‘sent tinu!. 

is e.'ileii in Persia. Indi.i, and .VlricM, and smoked in 
Malax Ji, lndo-( liina. and ( liiiia. but lor the latter ])nK:ess it has 
to b(‘ specially* pre]»;ired. Ou tlie Kastern mind opium is .said to 
have two ])o-.sible (*lfe<’ts' either it iinxlneeN a sense* ol absohile 
blank. 01 it ])roduces lauov dre.nns ami visiims. riu* effects ol 
chronic morj’hiuism are h»ss <d a]>jH*tite, eiiKii i.'ition, aiul t'xhaus- 
tUm, and lienee iu.il)ility to think or work. 

11 is, howe\'t*r, ■|)rol)abU* that the <*1feets of o])ium are not as 
bad as those* eil ale'e)liol, aiul, iise*il m moele‘ration. it may ned be 
more hariiilul than the? us<* of te>bacco. 

Cocaine lias been useel much eil late ui Imlia as an intoxicant 
or stimulant, to counl(*ract tlu* elfeeds or 111 lien, f>l opium. e.)wiug 
te> the restrictions on the .sale e)l e)])ium. riihiitunately. ediildreii 
have begun habitually te) use* llu* elrug. Tlie e'.e)cam(' is clu'wed 
with betel dnd chimani (slakul lime), and priKluces at lirst hiss 
of sensation in the toiigiu* and lipsf folleiwed by dryness of the 
mouth and iauces. The tem])erature deies not rise, but the pulse 
bi*comes full and (juick, and at this stage the inebriate like-s to 
be left aleme. anel lirmlx* closes his lijis lest the .salix^a sliould Ilow 
out. His e*ars becotUe hoi and n^el. his cheeks pale, and the ti}> 
of his nose cold. Perspiration breaks out. and the ma.ximuin 
amount of the so-called liilarity or exidtation. due to ovi-rstimula- 
tion of the nerx ous system, ik>\\’ appears, but is spe(*dily followed 
.by dei)rL*ssion, w'liich iudiue.> tJie victim to take another dose. 
The teetli and longue of the continued cocaine-eater turn jet- 
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black, probably due to some chemical change produced by the 
action of lime end saliva on c(w'aino. Pernicious symptoms m Ihc 
form of emaciation acconipanjcd hy insomnia, digestive disturbance, 
diarrhccn, dealm.'ss. diiriinuli(»n o} urine, delusions and hallucina- 
tions. and i*v(‘n at times acute mania, may ai)i)car. 

InJuin hnuf^ (('amiiihis siiliva) is used in India, Arabia, Persia, 
and elsewluTe as a narcotic. It must be n'lnembered that (\ sativa 
growm in India lias diiite <liff(.rent j>n>]ierti«s irom the sanip plant 
• grown in Kurope. In India then^ an- lour varieties sold: bhang, 
consisting (d the dri<Ml Icaxes .md stalk^ reduced to a powtler; 
ganja, the flowering lop*': i haras, the resin from die leaves; and 
majun, a IsweetnuMl pTi-iiarrd with liein]>. In Central Asia the 
resin is calleil liiiM hi'^t•h 

Its action on niaii iii-l to puMlihe a }»leasii table e-\*citement 
and lalc^r nan.otism lii jn«»dcMlo d«*'.t‘*^ it t<‘in]>onjrily mcrcases 
the leeiing «»| ^ii( nL:ili .md |H»wer As .m iiiio\k.ant it is much 

used, b(‘ing c.‘i*n or -.laokfl. i.iul i. said to be ojie potent cause 

of insanity in linh.i Wadilcll lliat about ]>cr cent, of 

ileng.il c.iri be tra'*ed tt» IIin i-(»uiee. It is as^tTted to be 

«»ue (if the canso> of llio slraiigi* phenonuiion Ccdled ‘running 
amok.' Iml this will bi* de.ili with lu detail later on. undt‘r diseases 
ol the n* r\ous s\slem ' 

KaiVii IS an nitoxicatnig dnuk prepared tioii) i!ie root ol 
Piper wcihy^iix'itni l'or-.tt r (Ihperaei-a). which grow^ tliiouglioul 
Polyni'sia. ^ 

According to I kaw.i cuiilain.-^ starch, Hour, two inactive* 

substance*- ka\v.«in and yangonni and 2 per ci nt. •of n-hni, wliieh 
is believed to i'» ila aetbe pri!i':i])li Jhit tliir» re^iu. bv ireatnw'iit 
with ether, can be n^ohi-d into two i^epai.it** Mni'.taiwes of 
wliirh ha*' a weak, and tin* other .1 ^lloug aclinii on man. 'llie 
drink causi-s a le^liii.'j ot birn eirc, hut too much h:i^ an (ivil effect, 
with .syinjitoms »•! inco-ordinalinn ;,n,l Jic.ukiche. and a di^sirc lor 
sleej), and may iiidiicr Ii\ri di;>easf. c<‘rmatitU, and general debiliU. 

1 akeii in moderation .t .-viid to i^e ii.'irinlcss, .and also to be .i 
cure for gonorrhoM. ami, as such, was intiodticed into Europe. 

Peyotil (pelloli*) n a nanaitic used in M(*xico, and derived irom 
the c.'ictus, AnJuioniitm Icunnii lleim It causes s]ecp with 
hallucinations. 

('nrinrvf -pecii ' ruadMin I Jumeu^. the poison^foot ol 
New Zealand, and C. myrti folia 1 iuna-us (a native of ' ‘feurojX')- - 
are considered to ]pv* intoxicant or ])oisoiioLis, according to the 
do.s(*. The syiuploni's .are cxiiiia, cfuivulsioiis, and dilated pupils. 
I"rom C. riiscifoha the ■Maori** are said to prejiare a wine and 
jelly. 

Pituri (Diiboisiti •Impu'iHiJi E. Mueller- Solanace.'v) is a shrub 
rowing in Australia and Nc*w C aledonia. In tlie former it is 
nmd in the neighbouihoofl (ii ( .irlo or Mungcrebar 011 llic U])pei 
SVTulligan, aAd from this in xiattensl p.iiclujs eastwards. At Carlo t 
live the Ui^oluiga tribes, from whom the other tribes purchase 



STIMVLANT AND SEDATIVE POISONING 


177 


the. pituri by b.'ir!or with spears, boomerangs, etc. About the 
l>eginning of March the pituri loaf i*. gathered and is sold in the 
form *)f hiilf-greon, half-yellow tea mixed with plenty of chips. 
The preparation is complex: it is first roasted in ashes, then wetted 
with water, then teased with the lingers, and all larger pieces 
removed 'rUeii loaves of a span'cs t»f wattli! or gigeon are healed 
over a fire and finally burnt, the ashes being retaiue.d and mixed 
witJi the 0101*^1 ])itiirron a. ‘ pituri plate *- -/.c., a smooth surface - 
and finally maiiipiilatt'*! bv the lingtTs into small rolls, inches 
long by y inch thick. rolls an^ chewed by the natiy^, and 

are in great diMiiand as a iurcolic. R(i^erve rolls arer«earried at 
the top of the ear, 'Hie Australian native names are: ' M;1ja ' 
(\Valook(‘ra). ‘ ne-eui-])a ’ (Varoiuga). ‘ uii-da-kor-a ' (UnJekere.- 
l»ina). ‘]i -iLi-ri' (ri-aobiiga), ‘ ti-riiiii-bol -a ' 'Karanga), ta-rein- 
bd-la * (Ihtta-lhtta). ‘ iuo(la * (Kalkadoon). 'I lie alkaloid piltirine 
IS identical with liy<»sc.vamino. 

Bcirl.- -The eliewmg ol betel is an cvtroiiielv common jnMClice 
in the Kast, wiiere the !• ;ives ol Chavica hctlc (pi])er betel) arc 
chewed with ^bcc'^ ol (Ik uul ol tnrii ohcnic'u (Pinang (»r :iref:a- 
iiiit i)aln and mived with I pM^tel stimiilate-. tin* salivary 

gl.iiu' iKl, it is ^aul. thoM- o die iligi'slivi* org.nis. It diminishes 
the piTspiratioii. and slu)uld e '-pat out and sluaild not be bwal- 
loweil. rile irnt.itiou may b the cause ol the commonest cancer 
of »»ld ]H*oph' in these ])arts. In tin; young it may possibly lie 
the (MUst-^ot heart and nerve tliseasos. 

Kohi. -'riie kola nut so much us(.‘d as a siimulant bv the African 
native is the produce* ol stweral sj»ecies of the genu-. Sicrciilia 
Liunieiis. <»f which the i)riiici]ial are Sf. loincnfu^a I'liuiiberg and 
St. acuminata iVa\er. wliih' St. uitidu Vent. St. hutluyi, St. verti- 
ccllata Thoriii:, and St '^I^Jurrovurj^u may lx; noted. 'I'liis nut 
has been known sinc<‘ llu‘ days ol L\‘<) Alricaiius m i35<). when it 
was known Jii I la* Sudan as ‘ gf»ro/ 

It ii, supposed it) be a nervous -.ystem :iud cardiac stimulant, 
it raises tlu' blood iwesMiiv and increasis uuiM'ular iiowcr, and 
certainly with kola nut and water a llau--sa can travel lar and 
work hard, as wo know jiersonally. 

Analyses have been made an<l a glucoside, ‘ kolamin,* has been 
obtained J:)y Hilger and KiK'bel. 

(juaran(i.^I\\\?* substance*, which A made into oblong or round 
cakes, U -old in Hra/il .»s guarana hns'id, being considered an 
indispensable recpiisitc* for travellers. It i.-» made Irom tlu* seeds 
of Paullinia sorhilis Martins (Sapindacea-), wliicli are pounded 
and sweeli'ned. It is said to contain a white crystalline substance 
which 'I'heodorc Martins calleil ‘ guaranenc^* 'I'lie Brazilians 
consider guarana to be a stomachic, a tebrifugc. and an aplinxlisiae.. 

Mate," -Paraguay tea is called ‘ nvite ' Iroin the eup <uii ol which 
it is drunk, or better ‘ yerba,’ meaning herb or iilaiit. St. Hilaire 
was the first to find and name the Ilex pamgnaHcnsis, which 
T-ambcrt in 1824 changed to paraguayensis, and this is accepted 
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because St. Hilaire cancelled his original name. It is prepared 
by slightly scorching the leaves, which arc then broken down and 
subjected to a strong pressun'. A hand till of this pressed foliage 
is infused in a small s])outcd vessel c.illo<l a | mate.' It is then 
sucked hot through the si>«mt or iMuubilla. which is perforated on 
its lower side with small holes, which, while allowing the escajic 
of the liquid, prevent the pieces. of leal lollowing. It is drunk 
freshly infused, and is s;iid ti> be an ajHTii'iit and diuretic, and to 
become a habit with ihose wlio drink it. 

Mate is much used in P.iragiiav, rniguay, the Argentine, and 
Southern Brazil, but in the last-nann-d Ih'x f^oniionlM Martins, and 
Ilex tkeazans Martins are em])loyeil. 

Cofftc . — ^'Fhe deletcTious cfh^cls of exet^ssive tea-drinking are 
well known and neeil not be npcMted, hut it may ixtIkiiis be as 
well to invite attention to the evjossive ainomit ot fiirkihli coffee 
which is drunk in the -Afiddh' Ka>t. 

Other In Malacca th<‘ leaves i»I spectosa 

Korth (Rubiacead an saitl to be iisi‘d in place (»f opium. From 
the U;avi'S <»f Iht'isiif hiiifohit Roxburgh and /^. longifolia Liniutus 
(Sapofacea) intoxicating <lriiik.'» are nrade. Ilyosi yamu^ muHcits is 
used as an intoxicant by the Daluche'^. and makes them dance like 
lunatics. 

The juice of the fruit of Anacardinm vccidcnlalc (Anacardiacea;) 
is used after distillation in (ioa .'i'- a drink. 


IV. POISONS USED IN TRIAI. BY Olfl)KAL. 

POISONS D'KPlilCt'VK (l-KI-.NClh. 

Curious i-xi^.t in savage lancU ol tn.il hy ordeal, in 

which tlie ])ationt is gi\en a drug and tluMi cmlered to iieriorin 
some act. Waddell ni:<»iiU llu‘ lustfjry of .m old Hindu woin.iii 
who was suppoM'd to be a witch. Sin* was tried by ordeal, being 
given a iH)isonous drug (datura) in treacle, as il is a native l)(‘li(‘i 
that a witch can withstand poi-»ou. 'Ihc r-suit of the ordeal was 
that the poor woman died. 

In Airica the greater i>arl of thc^se poisons belong to the 
Loganiacea*. Ay)ocynacea‘. lx*guminosa*, and Solanacejoi, but tin- 
plant ernphjyed varies in the <bffen‘nt legions, and many are still 
undetermined - tJ.g., may be a strojihanthus, whili- 

M'Boundou is undetermint-d. 

Klio gives an account ol trial in Wi^sl Africa by * iiuhiindi,' the 
sliced root bark of Sfryi linos icaja (B,iillon), which is said to con- 
tain strychnine. TJic accused, utter drinking a concoction of tin? 
ro(jt, is made to jump over a stick, and is pronounced guilty unless 
he is able to do this, or to pass urine on to a banana-leaf, both 
of which feats are usually impossible. 

Christison mentions the ('alabar bean of West Atncsi,PhysosUgfna 
venenosum Balfour (Leguminosae), as being used in trial by ordeal, 
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the belief being that the innocent vomit and are safe, while the 
guilty retain the poison and die. Its antidr)te is atropine, ad- 
ministered hypodermically. ^ 

EryihrophUBum judiciale Pmcter; Tanghinia venenifera Poirel. 
(which contains a toxic base with action like digilalin), and 
Menabea venenata Baillon, are used in Madagascar, and Adeniunt 
somal me Poiret in Somaliland,' for purposes of trial by ordeal. 
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ARROW I’OISON’S 

l*]f ]inrni.ir>, - AiiKii < A-li- riiil:] pnic l^lancl Viisli^il.i.sKi* 

lvMi‘it*iic fs, 

PRELIMINARY. 

l.ini iimiirincii\t|»lr li.i\r ii^nl iis to 

WOillwl Miiiilr 1 *\ W'j.ij'diw. r‘'p(*rMll\’ .'jiTow'S. ll) JS.S/ I'oiltau 
<lis(*.o\ m-d sonn .mow’ jioint . in tiu* Pyiriit-os wliicli wvn* f^rooved 
to n-ct'ivr ])oi*,o?N riirsi* ovrno'i an* siid to dati* as iar back 
i\^ ilio (Md Stoiu A'flv ^ 

'1 In- arrowN ol pnmiti\t iMopb-^ pio<liuu* wonihU wiindi aro b\ 
no nuMiis u-u.dlv l.dal, and ilairlon*. in altiu kin{.C Intj ^'anir cir m 
wiirlarc, ii is (•bviou”. lli.it -^onu- poi^i n whirli will iiniiu' llu* d(‘.»t|i 
ol tin* victim lairK iniicklv will br \aln.d)li‘. • 

rsiially ]ioNonN. «»! tlic mon- ])oli‘nl oi kln in. arc onh 

kih'wn to the ictisli ])ric'Hl'-. «»i cdiicl-, and I'lc {^cncralK ini\i‘d with 
;dl '«orls ol animal cMic*!-., the wl"‘*i beini^' m.'dc int(» :i paste, 
and iiainled «>n the arrow hca(K 

LI a special p(»isoii i'. ])re|Mred. .*% .1 nili' -.(-me suit ol j)pr.'iilion 
1- also taken. Ml that theowiu roi ihoaiiow ma\ not be accidental 1 \ 
wounded rinis. the ]'ra-l’'r.i peojih*. v.lan jneparnif' aj^aiiist the 
in\asion ol their country, obt.'sined a \eiv jioteiit |)oison. whnli, 
howi'Xer. the\ handli-d with i^n-at i.aition, though tliev boasteil 
that thiN had an antidote. IIha Im pi th«-^f .irrows. as a rule, in 
special <pu\(‘rs. and eat.h arrow had .1 tin\ stick lied to its shaft, 
so that it eould he candulh' lilte<l out ol tin* ejniver •AForeover. 
a tnit oi ii-tl ni.iterial w'.as tied to llie bas«* oi < ;a ii ol thise sticks, 
so that there ( ould !.• no m^sl.ik* as to which wen- the spt'cialK* 
])oiso 7 ie(l arro^vs 

Arrow p* isoiis ma\ be cl»sMiii-i| into iIiom* «>l animal origin and 
those of vegetal origin. '1 lie most common .iinmal arrow [loiMins are 
snakc-venoni. scorphni-., spiders, led ants, and beetles, crushed and 
mixed with vegetal poisons "I he Hiishmeii ol .SoiitJi Afric.'i and the 
natives of Togoland*inake«'iiiarrow-]H)isou by buniingaild])o\vdf. ing 
the heads of adders and vijicrs. n-gardless oi the fact that thelmrning 
must destroy the venom. Tlu* l^ushnieti of the Kalahari l)fs(*rt 
Tnak(‘ a poison from the larva- <if Diamphidia simplex Paringuey, 
wliic.h is tliouglit to be really a to.xin due to some micro organism 
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growing in tlio decoinpusing larva. But auim«'tl ])oisons aiv iic»l 
nearly su coiiiiiion as vegetal poisons. 

The most important natiir«)l orders containing vc‘g(*tal arrow 
yioisons arc, tirstly, the Aiiocynaoea;. which contains Iho genera 
Acocantlu ra. Stropliantlius. and Adcniiini. ail ol which are ccmimon 
African poisons; s(‘Condly. the Loganiacere. with the genus Strych- 
nos, which is of groat im]>ortance in Asian i)oisous: thirdly, tin; 
Urticacea*. with the important ipoh poison ol Sunuitra, Borneo, 
and Indo-Cliina ; and fourthly. th(‘ less important orders of the 
Ranunculacea*, containing Acouitiun fernx (Wall), used in India, 
the Legiiminos«T. and tlu‘ hhiphorbiaceie. containing some African 
poisons. 

The actions ol a.rrow* poisoii^^ ari‘ very variisl. and ma v be classilied 

uto- 

1. An actmn (»n the lie.irt and miiside-^ like that ol digitalis. 

2. An action on the [M ri]^her.il nerv4‘ tsnlings like that ol ciirari. 

3. All action on the nervous svsltnn .iiid lii\'irl like th it of aconite. 

4. All action on the ntM voiis s\Mem like that of strychnine. 

5. An action n'sembling siiakc-veiioms. 

Th(‘ general tn^atment ol a poisoneil arrow w«)inul is as lollows: 

1. J'ic a band on Ihc heart side nf the. iconnd. if on a limb, 
to ]>revent absoiption ol the ixiison 

2. Remove the arrote as qn’ukly as fmssihle 

The difhoultv m withdrawing the arrow-he.id is llie )>re*^eiVi:e ol 
barbs, which can be [neveiiled Irom lining mischief b\ Uinisting 
tile hetid tliroi^gh ihr '^kin on the lai '•ide ui the limb llier«‘ no 
necessity to lear about tlie bloiul vessels, lor thev will sli]) aw*i\ 
Iroiii the arrow tlieii eiittnig the sliait otf. ami drawing liie liead 
through oil till' lar .iiid the sli.iit 011 ihr near If it is in the 

bodv. a good yil.in is in enlarge the wnuii'l iiiid p.i^-. down seme 
sort oi a Ctiiiiuila l g.. a hollow bamboo o\ei the luMd, and then 
withdraw the whole arrow 

.j. the laonnd xcith fn't man'^anate ol polas/i. 

Ilaviug withdrawn the .irrow, wa'^li the wound out iliorouglily 
with a ])i»r eeiil dilution of pel iu.ing.iiiate ol pot. 1*^11 (il this 
caniKit be done, cu]) the wound or suck U). in order to neutrali/.e 
any snake 'tvi'iiom. and. indeed, aiiv otluT poison i:ap^^|ih‘ of being 
oxidized. 

\. AVc/) the heart ter him; ^ 

(ii\e stimulants (-.g., hvpodtu iiiic> •»! ^iry.huine aittu the 
arrow is reMiioved and the wound w.idie.l 
5. .1 J ter’ treatment. 

Treat the hurt tisa yieiMin.-d wound .\ dc»M*ol .uilitelanic sei iini 
would be good, il available 

Sonie ot the* priiiiup.il arrow poisons rei|iiii'e»ti» be de'^ciibeil 111 
moii‘ detail. 

Africa. The natural order .Vp<K:vnaiea- coiilaiiis. as alnMilv 
stati'd, seweral geiieiM ol ])l<nits which provide celel>i.itP'l arrow- 
poisoiis much uskl by native peoples in Africa. 
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These genera are Acocanthcra, Strophanthus, and Adenium. 

Acocanthera Arrow-Poison . — ^The genus Acocanthera supplies the 
most important arrow-poisons of East, Central, West, and South 
Africa. The poison, which is called waba, wabajo, or ouabaio, 
was first fully described by Burton in 1856. It is prepared from 
the tree A . schimf^eri (D^'c) in Abyssinia and throughout the greater 
part of East Afrioci. being used bv the Wataita, the Wakamba, and 
probably other trilies. TIk* special Kra-Fra arrow-poison of tin* 
(rold C6a^»t is ])ro})ably ilerivetl from some species of Acocanthera. 
In Erythrsea and ^’e^h('ll . 1 . deflersii Schweinfurth is us<'d, and in 
Sonudiland A. ottahuio Ciitljelinejui. 'Flifso tre(‘S arc 4 lo 5 metres 
in height, with dark gr(‘(‘n foliage, white' or red flowers, and vioh't- 
Tvd fruit. The ])oisou uMially prepared by making a decoction of 
the wood, and evaporating it down until it become.-, a thick tar- 
like extfacl, which coiilains the jclivc principle. This principle, 
which is a gl^lco^ide calletl ouabain, acocanthcrin, or wabaiii, is a 
powerful cardiac jioison. In additifm. the natives generally add 
snakcb* heads :ind gall-bladders to the lar-like mass; but it is 
doubtful whethi-r these reediv increase its vinilence. though it must 
be admitted that sometimes tliero are symptoms analogous to 
snake-poisoning. 

The thick extract of the wood containing anv other additions, 
which individuid pc'cnliarity may c.aisider necessary, is now painted 
upon the arrow- lieads. 

The action ol tlu' ircshlv pre])ared ])oison is very rapid, death 
taking place' in a lew mimilt'S through stopfiagt' ofihe heart, alter 
a preliminary quickening of the respirations and convulsions. 
Somtdimes pain is conqilaiiied of in thet lumbar region. The 
symptoms «'an be readily prevented by a per cent, solution ol 
permanganate <»f potassium 'Hie nativr remedy is believed to 
consist in eating some ol the ixiison. 

Another im})onant Acocanthera ])oisnu Is - 1 . venenata Thunix'rg. 
which is employed by the Soiitli Alrican Jhishinen. and is said lo be 
inc'ide from a decoction ol the bark. 1'lie symiitoms arc rigors, 
without convulsions, and loss ol muscular power, follow'cd by death 
in a few miiiutt's 

Strophanfhiis Arroie-Poison.- IJvingslone was proliabJy the lirst 
to draw attention to a Strojflianthus arrow-poison called kombi. 
Used in Central Africa Str^phanlhus hispidits I)(' C'andolle is a 
v^ery common plant in many iiarts n{ West and Central Africa, and 
is a common arrow-pois<in, but not nearly so deadly as that ol 
Acocanthera. The other varieties used arc S. S. kamhe, 

S. lanosus, S. ciahS, S. barika. 

The poison is obtained by cooking the seeds in water, and adding 
snakes’ heads and*leaves and roots of otlier plants.* The injured 
man falls to the gnmnd, and liis brcatliing and pulsci l>Koinc 
gradually slower and slower, until the heart-bimts suddenly cease, 
and death ensues, preceded by a convulsion in about ten to fifteen 
minutes. The heart stops in systole, and will not contract on 
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stimulation. Strophanthus is used on the Congo, T.ake Nyassa, 
2^mbesi, Gaboon, Guinea Coast, Gold Coast, Cameroons, and 
Senerambia as an arrow-poison. 

Aaenium Arrow-Poison , — ^There are two species of Adcnium 
used in Africa — ^viz., A . boehmianum ^Schinz and A . somalemc Oliver. 

A. boehmianum, which is a shrub about il to 2 metres in height, 
is used by the Ovambo of (German South-West Africa to prepare 
an arrow-poison called echuja. The thickest branches or roots arc 
cut across and held over a fire, wlu^n th(‘ thick, viscid sap exudes 
ill threads, and is collected by winding it round small pieces of 
wood, llie arrow heads an now moistenc'd by spitting upon them, 
and then smeared with tlic sap. 

The active jirinciplo is echuiin. which is a very virulent cardiac 
poison. The Somaliland sp(!cies is equally virulent. 

ErythrophlrMinn jiidicialc Prf»ct.- -Its active principfe is an 
alkaloid, crythrophloein. which c.nisii'n dys]mcca, first slowing and 
then quickening of the luiart. and linally death from stoppagi* of 
breathing. It is used by the Pigmies of Central Africa; but the 
princi])al Pigmy arrow-ptiison i?* a mixture of this witl* stiychnine. 
whieh will kill an I'lejdiant. Prompt treatment, however, is said 
to be able to save a man’s bfi* when w.onndtid bv one of thiise 
arrovi-s. 

Munchi Armv-J^nison. The Miinchi arrow -])oison. which is used 
by the Backoruna clan in N(»rthern Nyeiii, is said to be nearly 
always fatal io man in al)oiit half .an hour. The method of pre- 
paration is not know'll, but the poison is i>laslered in a thick lay*‘r 
on the long p(Mnt ol the barb. It is brittle, of a dark brown colour, 
witli slightly aromatic odour, and is insoluble in cold or w’.'irm 
w'ater, in normal saline or acidnlatal solution, but dis'a>lvcs easily 
in alfcilis- r.g.. t per cent. NajjC'Og solution. It has no alkaloidal 
properties, and does not iedn»'e "copper sul])liatc in alkalim* solution. 
No fluorescence occurs with 1I2S<)4. and tluTe is only slight rwlucing 
power after proloiigeil boiling witli mixed acids. It ads by ]>araly/- 
ing the heart and the striated skeletal muscles, but no distinct 
action on the muscle plasm can be directed. I'hc toxic substance 
is thought to belong to the class of resinous acids. 

Euphorbia canddaluum.- This is bUi)post‘d to be oue of the in- 
gredients of the poison ‘ nciun^a^ i meaning poison), used by the 
Wafiomi, Wagogo, of lati' (ionnan^Kast Alrica. The other in- 
gredients arc not known. Accortling to 1 >ncgcr. I li active principle 
IS exactly the same as in Acocanthcra. Rho says the Wakamba use 
a similar poison. 

Less im]X)rtant Afrioin arrow poisons arc; — 

(a) Used hyk the Monbailu Dwarfs — « 

1. Erythrophlcoiim f^nineensc G. l>on., belonging to thi* Legiiiuiuosae, 

of which the bark is used. 

2. i^Usota barter! Tleiilham. 

3. Combretum grancUflonim G. Don. 

4. Strychnos icaja Baillon. 
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(6) Used by the Hottentots and South A frican Bushmen--^ 

5. Haemanihiis toxicarins (Linua^iis). 

6. Euphorbia cercTformis (Linna'us). 

7. Euphorbia virosa 

8. Juiphorbia liopiaij^ona (Limia'iis). 

9. Euphorbia atburesccns (15i»jwi*r). 

10. IJva'nanclie globosa 

Xif'criau Armit-Poisoiin .' — Parsons finds that the coiiiinoii arrow- 
poisons an- ('ith(T slro]ihaiit]uis or str\chnos. 

Asia.- -Tho host known ol tlnsr poisons an* those used in MiiJayi'i 
Suniatni, and and iircpannl from iho kjllowiiig:-- - 

Ran um'ulacccr — 

Aconite (various s]hm‘i< 

Urticaceco — 

Antiaris toxicaria Loscln naiili 

Li'piiimi nosir- - 

Perris elhptica Jfcnlhani. 

Loaiiinijivcv- - 

Slr>-chnos tieiitr J.oscht n.inh. 

Sfrvchiu)s walliclnana Priiiliani. 

Strychii(»s mainj^ayi (larke. 

Ritbiactkv-- 

Lasiaiithus iLivesceiis KortliaU. 

Dw^corcaccic — 

Dioscorea hirsiila Pliiino. 

Aroidca — 

ATnor])hophalliis cam})anuUiliis Plum • 

Apocymccco— 

Tabernaanontaiia nialacciuisis Hooker. 

Aconite . — Mishini arrow-poison of North-J-ie^l India is di lived 
from some s])ede'^ ol aronite, peihaps A.Jcrin or ,1. Iiciernpliyllnutc. 

Aconitinn femx Wall, lu-loiif^intj to tin* natural order ol tlu: Kanun- 
culaee.T, is ii'^i'd by lh«- Iliinalavaii tribes from Assam to Kashmir 
as an arrow-p(iis<ui, and sovc-ial S<*poys Iiavi* ]»eejj mor tallj' wounded 
in expedition-. 

The poison is ai>pli*’d as a#pa-te to tlie arrow, and is siid to lie 
mixed with septic bl(M)d to imn-a'^e it-, i lfects (Waddell), it is also 
said to be used alonj^ t)ie iTencii ami < hinese frontiers ol the Indian 
Empire, and by tlie. Ainos in Jajian, but tlie Jailer are b(‘lievt‘d to 
mix it tvilh tobacco. 

An/iaris toxicaria. — A. toxhema (Lescli) is a tree growing in 
Malaya, the sap ol which provide s the arrow-jKii^^on known as ipuh, 
ipo, ipoh, trrn(‘k, kva-s, poon. iijias, etc. It is used by the Sakaih 
of Malacca, the Battaks of Sumatra, the J^yaks of Borneo, and the 
Mois of Cochin Cliina. Brandwoenrs dart-poison, dajaksch, from 
Borneo, appears to be from the juice of A. toxicaria^ 
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Tlie carlu'r travellers in Malaya gavo wondcTful accounts of the 
upas-tree and its action, wliich wore purely imaginary, pclisle 
and Magciidie ap])car to liavc been the first to make cxperimtml'^ 
with the poison in i 8 to^ and they were followed by Brodit* in iSii, 
who showed that the heart-boats ]>er.anu; weak and irregular l)t;fore 
njspiration or tin* nuMital facilities w<T(‘ impaired. 

I'here appears to have arisen a conlusion bidweiii tlie ju‘ce ol 
A. loxicaria and Strychnns tieiili\ whic'h explain-, ‘he finding bv 
Hedbon and Wc'lting of strychnine in iipa-i antiar. Pelletier and 
('aventou. the ihscovenis oi (piimue. studied tlie t heini-.tr v of the 
jioison, anil in iS js Mulder isedated the active priiie.iple as a oryslal- 
liiie body, which li(‘ called aiitiarin. winch iu rN)S Deii ij and Ludwig 
showed to he a ghiii»^ide 

Kiliaiii iu investigated antiarin, and hnind its lormula to 

he ('a;!! 12^^10* Hu' ])hvsiologic d action of th** poison has been 
invc'sligaliul by a laige number of observ'tTs. notably by lledbon. 
Kiliani, and S‘ligin;iiin. tin* l.i'^t nanied ob-.t:rv(‘r giving a most 
cjxcelleiit acconiil ol ipoli a-^ u ed bv the Kenyahs ol the Barani 
district ol Sarawak. 

TJie })ois(in i*. prepared in-m the in-.])is-.at.tl juice ol the tree, 
and i-. cither iwd alone or is mixed with S. snakes’ he..uls, 

or other MilMaiita-s I he wli«»le coivsk tical !-> made into a jiaste 
with w.iUt, and a|»i»lu*d lo the In-.ids nl tin- arrows, wliie.h are tlieii 
<lric‘d be'on* a slow li- 

rile ptjjsoii a« N on ilie vi utricles ot tlu‘ hcMi't, behaving like 
digittilis, and, in addition, eaiiM-s pandvsis ol tin* cerebial iutvoU" 
system and p.issing i*lonic ‘p,isni-» ol the volmitarv nni'^cles 

(Iroion /iiiliififi I'r.iser icnisideiN ih.it tins is cnie ol the Alyjrs' 
.irrovv-ixii'.iiii. while the otlie" is ]irob.ibl\ .h «»nite. jm-.'^ihli* . 1 . jerox 
.nid . 1 . IiAi'iophvUnni. 

riii SfrV‘/iiitfs . I Sfryi/uhts ttcitic I.eselienaiill is 
the upas tieute of |ioin*'o, uufllh fiianti Pent ham is the i])oli 
.iker, and nuun^ayi the akiT laiupong ol the native's ol Malacca. 

rile poisons obtained Ironi lluve plants are said to contain 
strychnine and curan. 'rin* symptoms are said to be paralysis of 
the muscles, .diolitiou of the rellexes. a in I stoi^iage of tJie luxirt 
and respi^aiioii I'he urine contains a substance wliicli rc'diices 
J’Vliling's solution. 

Manbhitm ArroK' Voison^ .\iidc‘rson thinks that these iioisons 
m.iy possibly ho maniilaotmvd in the lollowing ways: -- 

I. I>y dijiping the arrow-heads mlo rotten lisli or meat, or into 
the highly deconiposi*(l liniuaii body, or into animal secreticwis 
<-<lually d(‘Com])oS(>d. 

z. liy coating tln-m witli mix vomica and Milpliide ol ai-seiii.:. 

.j. P>y coating tlu*m with snake venom. 

By dipping lluiii in nmtl, so that lliev acepiire the •»rg.niisni 
of let.aiins 

Lc.s.s iinpoiiant Asian I'l rn i\v piiLson.s are • Gnattrrui f>u'nn M o t, ( occulus 
toYifcrus jV'larl, C. amasonum Alart, which are also used m India as arrow- 
poisons, the ac tivc principle being curari. 
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Philippine Islands. — ^The arrow-poison used by the Negritos of 
the Philippine Islands is Rahelaisia philippi nenHs Planch^ which 
causes paralysis of the extremities, dysxmcea, convulsions, and 
cessation of the iieart's action. • 

Australasia.- -Lt: Dantt'c. (pioted bv \’aiighaii and Novy, says 
iliat tlie poisonous arrows u\ the nfitives^of thej^New Hebrides are 
I)r(‘par('d bv smearing tlie iM»ints, which are usually made from 
Ininvin bom-s, with, tirst, a \'egolabh' rosin, and then with slime 
taken from marbhy j)laces. 

America.- -Tlie important American arrow-poisons us(k 1 in the 
valleys of the Ama/oii and Oniioco Indimg to the Loganiaceie, and 
are Siryrhno'< ioxiti vu Schomb, S' crmiuxii Planclion, .S. castchiifcaiia 
r>.iillo!i. 

The active prinoijile is curari. and. il is said, curin. Curari. or 
onrari, \Vas lirst brought to I'.uroix* bv Sir Walter Raleigh in i.VyS. 
'riic drug iiaralyses the inolor i‘nd-])]ates. and causes dt'atli from 
lajliire ol the res]) latmu 
r4''Sf‘ inipon.iiil. Amci u .lU tiiiov. pdi.-oiis an“ - 

(a) ./.? ‘I'l. i ititJ (lann.fi'Ni. iimiI liy n.ili\i‘ Inilians of JWa;ci1. 

(A) I*tyLuhd ttX'thtik'A (lam tt'iiO, in lii.izil ami Cential America. 
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POISONS USED IN FISIIINO. HUNTING, 
AND TRADE 

Pri^liiiiinary — I'lsli poiMnih— l^oisoiih uscil in huiitin^'--*C!aUlt* powmiug — 
lldt poisoning — l-ocii'il poisoning* -PoisiininR ol bii(ls-- 'hiuk* poisoninc; 
— References. * 

PRELIMINARY. 

In this clinplor wo coiisidor in the bririo'^t jiossiblc nKinncr tlio 
use of poisons 1o kill lisli. bif{ game, oaltlt*. nits, birds, and trade 
poisoning. 

FISH POISONS. 

• 

Kvery now and again we have been appealinl to lor the purpoM* 
ol explaining why a large* iniinber of hsh have bec-n found dead 
in a river or lake, aiul eertainly in Ihosii which we ha\’e b(*en able 
to investigate personally the causal agent has boon poisoning <*f 
the waters. • 

It is a eoninion practici; all ov(*r the world to tlirow pieces of 
bark or leaws ol Uw.-^ and shrulK on to the water, in order to 
stupefy lisli, and thus enable them to 1m; easily caiiglit. 

The" number of ])lants used ft)r this purj)()se is very great, aiul 
though we have not thought it nocessai^' to giv(' a detailed list 
in this book, still, we consider that it is uselul to give a few 
I'Xamples, as a knowledge of the subject is at times required. 

The plants nsixl in C'eylon for the purjiose ot intoxicating or 
killing fish are givim in the following list supplied to us by Mr. 
Drieberg:— 

1 . /fmmirta paniculala (* 4 . ioccitlub Wight and \nioli). 

2. Barringtonia acutangula (iaertner. 

,5. Euphorbia tirucalli Linuieus. • ■ 

4. Lasiosiphon criocephalus Dmiisin*. 

5. M(Bsa indica Wall. 

6. Mundulea suhcma Bcnlhani. 

7. Randia dumeiorum Lamarck. 

8 . Strychnosmx vomica \Xnxix^\i&, • 

9. Wdlsura piscidia Roxburgh, 
li). Derris uUginosa Bentham. 

Hydnocarpus venenatus Gaertner is also said to be Uis;d, and to be 
poisonous on account of the hydrocyanic acid it coulains. 

iB? 
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In India the lollowing arc used: 

Anamirfa Wight (Mi*nisi)crinace;c*). 

Dolichandronc fulcala Senn.inn (Hignciiiacea*)- 

In Java rind Sumatra ; - - 

lhttos[^ontm lirusillonim J^itlc'iiick (Pitlospcrcje). 

Tt'phro^ia tuxicariif lVisiM»n 
Ti'phrnsia piscutnna JVisoon. 

In llu- Plnlii>i)ini* UI.iiuls: 

Siipiihli/s nniih !>(* (Sapmd.icejc). 

IlarpitHa jrhorcif Kaillkoli i (Sapindaci-ci*) 

In the Dulcli Pasi Indit"^: 

Doris t-//ipliiu IJeiilliain ( I.t-gnininose). 

J\tJi\'fhiiiis (in^itlif/us Kichtinl 

Both oJ pl.ints i-ontnin ni>n-nitn»gi nt».is substance, called 

respect ivt‘ly derrid and pae|i\ i hiyiil, liiglily i)oN(inoiis to lish. 
I )erris-itM)t will kill inIj in .i diIii5M»ii oi i t<» j3.0()o i»l water, and 
ileiTid m I to -‘s.inJo.ooi) 

In tin- ( omoro IslaiKh- 

1 1 p/irostit lhu»ker (Legmnmos.e) 

In tile \\’e<l Indies* 

I^isiidiif oyl/untii i.mn.en-n. 

'rills plant, c.dkd the Jamai<*:i do^wjMKl, is used by* throwing 
the h-aves .ni<l riilin- hranclu's int<» the water, \\;hen the active 
j)rincipK‘. piM Kiiii. di^sohe-. out and p,ii.»l\/is the hdi. whic'h arc 
Ctisily c.Miglil tliiating on tii'* siirl.n e 
In (bi\aii.i ' 

Jiifuini e/nwz/i z/s/s Vnl»li*i. 

iKhihynfhcrc ciouihi Martnis 
In Sontli America . 

Grc\i'ia lisiti/icu Linn.eii'' 

Diilmpciiiluni (oxicunum B.nll'in. 

Si^rjiuiiit ichl/ivintnva Kadlk (tin* I'jniba of tin: \ma/on). 
Srrjufiiif Icthtdi^ St. llillain* (tin* Timb i. of the Aniii/on). 
Svrjaniii pisudoriti Kadlk (the I imba ol llie Ama/oiu. 
livdrocntxlc javcuuu Bhn nberg. 
i.lihadiinn uspcnim De ( andoHe. 
fuc(fniniii (fnnillnris I -inna ii'' 

In Alrica : -- 

/v/gg<7n/ if/rudiuf l.inna u'^ 

I^aHlowilhclmia spoinsu Blown. 

Tephrosia roi^clii II«Mik' i. 

In Sardinia: — 

(JUuifilhc crncala LiniLens. 

Daphm guidiiun Linii.'eus. 
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POISONS USED IN HUNTING. 

ill India the root of .-I rum monfam/m Roxburgh is said lo Ik- 
used to poison tigers, while ar«miti* is oini)l*>ved for the same pur- 
pose agtiiust elephants, especially A./enf.v Wall. In San Salvadcn* 
the * ('angoura,* Rourca (ihhn\iifohu Hooker, k einplovt'd. 

CATTLE POISONING. 

Cattle poisoning is a Irecineiit method oi n-veiige in Indi.i, and 
the drugs most eommonly used are: \rse ni(Mis oxidt*. arsenioiis 
oxide with sulphite*, arsc^num-, i»xide with oxides ol lt*ad, sulphides 
of arsenic only, oxlde'^ ol lead onlv. siilpljate ol cop])er. nuv \*(»iniea. 
('ocvuiit'^ imiinis, mercury, and sulphate ol iron. 

R>ul. in addition. Ahrus j^rccalorius l.inmeus. Ccrhcni thevetio 
Limueus, Calohol^i^ f^roccra R. Brown, aconitt*. ehoi)]>ed hair, and 
snake-Neiiom ha\e be« n used 1 he li-.t ol ('e\|(»n plants ])oi-t(»n<>us 
to man an I e iitk- will In- ij\ en below it is imj)ortant to n^nii'niber 
lliat nil k-rpe-^t and d\'»eiii< i\ n-semble ar'euieal poi-»oning. wliih* 
poisiMPiig with uii\ MHiiie.' in-\ o -emblf leiamis. 



IfO J 5. AllU'^ /Vf I LlNS.Ll'i. 

(irey says that Lrsscrfin annitlttris, tlu* t'nent.i of the Karroo 
of South Africa, imiduris n-rebio-spinal par.d\sis in shee]) and 
goats. Wkv (ia^ho nhiiitn, llie pf>ison-jK-a ol Australia. Only .Hu'//s 
prccalnriiis need In* discuss'd lu'i'e. 

Ahrits f>rccaloriits Linna'us. - - - The juiee of •this ])lant. whieh 
belongs to the la’gumim»sa'. is moM irritating, and it lujeeted 
under the skin of cattle prov(*s rai>idly fatal, b\ ]woducing geuend 
depression, drowsinc'ss. fall of tc'miHTature. and haniorrhagic 
lesions somewhat like those' of snakc-vi'iiom. 
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The decorticated seeds are made into a paste, which is worked 
into 'sharp-pointed little noodles, and hardened in the sun. Two 
of these are inserted by tli(‘ir bases into a wooden handle, and 
tlion driven with gri‘jil U)rc(‘ into the animd's flesh. 

The nclive j>rmci])Ie is al>rm. a tox-albumin resembling snake- 
vonoiii, which canso.s throinboMis and death in Irom eighteen to 
twenty- four hcairs. 

Ornti/infflossitm »laucvm Salisbury, i8o().- - Iliis jilant is the cause 

accidental catth* poisoning in South Alrira. 

Much has boon written (»f lab* years witli regard tt) slock j^oisoning 
in Australia and olsowhen'. but it is rat hoi outside the work ot 
this book to tloal furtlier with this iiiatlor. to which w<‘ give refer- 
ences at tile eiiil of this ciiapter. We. however, give a list, which 
wi' owc^ to lh<‘ klndlle^^ ol Mr. Driebrrg, of (Vx'loii ])Iants known 
to be poisonous to cattle: 

I. Amniinuiia banif m Liniiieiis. 

j. Jjunuifiu paiiiiulitiit {.I. cnciitlits) Wight and Arnott. 

An^serMa cmvaliini I'hwiiirs. 

.j dirt 'ophoya \ *1* * I 

3. ! .mna ii'^ 

o. hirsfiyro^ mortLuui R<»\burgh. * 

7. hiiPdvndron\Uuii'itm PiTsoon. 

Fiiphorhid tiruccdli laniueus. 

0 . I\xnriaritt a^aUovha Linn.eiw. 

10. Datura fust H0!>a kiniueiir*. * 

11. Si'.ringe. « 

ij. I^asio il>hon crioicpJuilus Decaisne 

I Lnhclia mcotianiv/olia Heyne. 

1 1. Manihot utili^isima Pohl. 

13. Paspalum sernhit ulutum Linri;eus 
r^>. Plnmhas^o zcylanioa Linn;ens. 

17. Kaii^votfia serpentina Jkuithain. 
iS. KhiHhhli'ndron arborrum Smith. 

H). Rii'inus communis Linii;eus. 

JO. Sapiunt insi^nc Triinen. 

Ji. TylnpJinra fa'^cirulafa Huch-Hatn. 

\Vifhfnii(f sommfrra Dunald. • 

RAT% POISONING. 

'Ihis IS geu(‘r.ill\' «.niird out l)y means ol vdlow phosphorus 
or arsenic. 

The phosplioru-^ is mixed widi glucose to prevent spontaneous 
combustion, and tJu n ina<l(; into a paste with a fatty base such as 
lard; but it is advisjablc to varj', troni tune to time, the atty base, 
as rats are very knowing and* begin to susjicct that something is 
wrong. 

The poison is then spread on bread or made into bread pills, 
but it is often advised that people who do this should have their 
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hands smeared with an ointment containing oi] of aniseed, .with 
which all utensils used for the poison should also be smeared. 

Arsenic is often pnjferable to pliosphorus, which is difficult to 
obtain and dangerous to work with. It sliould bo treated in the 
same way as pliosplionis. but it is as well to find th«' minimal 
Ictlial dose for tlu; local rat before commencing rat poisoning on 
a large scale, and also to be ready with an aniidote in case any 
person indulges in a dose. 

Many rat iioisons aiv knmvn to nativis, especially Tvlophora 
fascicuiata 1 >uch-l lam tAsr.l{']>i;ule;i;). Chailhiia io%\car:a Don 
(I)ichai>etalac»‘;e), both o! which are n>e(i in Africa, and Diaiidla 
vemorosa lAmnens (1 Jliacea ) in Malacca. 

LOCUST POISONING. 

Arsenic has been used wiili -.iicci'ss by Mr. King, (iovcnimeut 
entomologist in llu* ^iidaii, and others as a poison ior killing locusts 
in the ' lioppiir stage.’ Tin* ars(‘nic is pronared in a»ucentr«itt»d 
form in treaeh* and is diliili^rl localK. ]nt«> llie solution so made 
cho])])i‘d lodder is in.iced. an<l, alter soaking, is spread out lor the 
hoiipcrs t<i eat in desert ]Kirls. Spraying has also be(‘n used in 
cultivated areas. Mnstanl and tin iiMial iron antnlote ar handy 
in e.'iM' rnu'one takes a thne ol the poison. 

• POISONING OF BIRDS. 

Attempts lianas Ihh ‘11 mad<‘ Irom time to tinn* to dimmish the 
sparrow pest in er.hivat«*d aieas by poisons I'.g . slrvchnine- - 
but with d^Mibttul success. 

Piilicoitrcti [KifftiiuV't) St. Hilaire is said lo be used 

lor ])oisouing oigemi » 

TRADE POISONING. 

The trade ])oisonings are. more fully dealt with in the cha])ter 
oil Dermatitis venenata, but we may mention the lollowiiig lu^re’-- 

Vanillii Poisoning. 

V anillishius is poisoning by the dried fruit of \’anilta planifoha 
(Andrews), which causes c(»lic, vomiting, and jiaiiis in the In ad 
and muscles. Men wi»rking witli it ntJiy sulfiT from conjunctivitis, 
lits of sneezing, and a skin eruption cidled \anilla itch, cliarac- 
terizixl by swtdling. Iollow* ii in a lew days by scaling. There i'^. 
however, gre.it dmibl a.^ to what is the leal cause ol these .symptoiiis 
Probably some ol tJiem are due lo a mite m the v.inilLi. 

Lacquer Poisoning. 

l^cquec obtained from a brown treaclc-like balsam, which 
exudes when incisions are made into the lacquer- tree. Rhus verni- 
ciferA Dc Candolle. 
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The dis<‘aso is acquired in i\y<> ways: either by direct contact 
witli the lac(iuer, or through the Jiiine? arising from it by evapora- 
tion, but only as long as tlie lacquer is not ilry. lor the poison, 
whatever it is. disappears on i Irving. 

The syTui»l(Miis, which devi'lop in a hours, are lever, with 
tension and tedeina (.*1 the skin <»l I lie lace, limbs, and generative 
organ*>. nasid and eoiijimetival catarrh, while a ]>a]>u1ar eruption 
:i]>p('ars on the cedeniatous skin <»f llu‘ leg> and forearms. 

Th<‘ treat iiKiit coii'^istv. m washing the >kiii thoroughly with 
soap and water, and a])plviug so(»thing applications, such as cold 
lotions, or [.oiiti Plinnht 

As prophylaxis the ('hine'%«' nib the hamU and lace with rai)e- 
seed oil in wliieh a li.iiii lui'^ been boiled, aiul wtar a linen mask 
for the fa( anil a leatla r apron lor tlie bodv. Alter work llie 
exposC'd* parts are riibbtil witli a di-eoetjon ol elK“%tTiiit, ]une bark, 
sdltiH-tre, aiui ani.iraritli 

The abov(‘ j)rec.iiiiioii‘. arc i.ikeii in ( lima, but m Ja]»an ni> 
"Uch ]»ro]>!iyJa\i:> exist'.. 

No'JI - I'jni'l |M>lsti||llit' |»\' till* llV'iIlm V.'ll'l .Mill I • •!ll.>l|W>il M 

iiiiiiiiiiiiri' (liii.i \vi I' l.ivvii III »!■•• Mid.iii. 
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CHAPTER XIII 

POISONOUS FOOD 


Preliniiiiary— Animal lood poiM>mng--Piodui is noi mally presriil— Imgnismus 
- Posl-morlmi dcr oxnposition — \ food jioi‘^onjnp[--l-nllm isini s — 

Lolnsiniis !*asj).Lli.siiitis - - All iplu i.sniiis-- 1 abisinuf — ragopvnsmus— 
Kfifrciu rs 

PRELIMINARY. 

Food fioisoumg. ((‘clinically called brornatoxisniiis, may be divided 
into two cla^.ses: 

T. Animal lood ])oisnninj4. 

2. Vegetal food poisoning. 

• 

1. ANIMAL FOOD POISONING. 

Animal food ]>oisoiilng is called zootropholoxisiniis, and may bo 
due 1o - • 

(a) Products fiorinally present in cerlain animals, but poisonous 
to man. 

(//) Poisonous food having been eaten by an animal prior to 
its being killed for lood. 

(c) Products abnormalK pnjdiiced in the living animal. 

(t/) Post-mortem decomposition. 

But of these we need only concern oursebes with the lirst and 
the last. 

Products Normally Present.* Pousoumg by products noiniidly 
present in the animal is called ‘ signatera.’ and is gi'iierally due 
to fish, tliQU^ it nuiy also be caused by j\h»lhiscs, CYuslaceans, 
and ('a'lenteratcs. 

The most dangeious Jisli are tliosii living am«»ng coral reels, and 
])articularly those, w'hich an* bright-coloured. It is i>ossible that 
the poisonous properties iiuiy bi* due not so much to the lish itsell 
as ta the fact that it has eaten decomposing lood, such as di'iid 
iftcdiisse, corals, etc. 

Frcjjz and Branch have noted lish poisoning in 1913 in St. 
Christopher and Nevis, and tliink that it is du€> to the harmcomia 
{Sphyrana), while McNaughton reports similar poisoning Iroin iho 
Gilbert and lillicc Islands. 

C^tlidn species of the genus Clupca (Cuvier), particularly C. ihrissa 
-.(O^be^lE) are noted as being very poisonous, but tbci'c is con- 
- ■> *93 *3 
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siderablc doubt about lliis nL'iticr, as no scientilic work has been 
done on the subject. The; symptoms arc gastro-intcslinnl irrita- 
tion. which may lead to collai>se and death. Another fish which 
is onlv i)oisonous at ciilain seasons is a so-called sardine Clupea 



l''iu. J*}. — Clupea (SarJiMt'/la neohowtt). 


longiccps {Sardindla ncohoxni X al), lound off llu* coasts of Ceylon, 
and which, according to Teiinoiil. caused luuch sickru-ss years ago. 

Other ‘|)oisoiioiis lish are Tclrothui hispidits, tJio ‘ jniiki-iuuki ’ or 
death-Jish ll.iwaii, and the lili* lishos, <»l‘ which Slephanulepsii> ^ 



l a., x^.-^-rebodoit aermicniari^ St 
d’lum Siivisolirnko’*- ‘ Allas (if J’oisozious 


flisptiins b. iiiav bo luontioned as> dii i*\ain|>U‘. Poisiajing with 
Telrodoii has. liimo\cr. iin#n* acciiratcly studied, an*! may 

be leU ried to at gi'e.ili'i* length under tlie term Fuguismus. • . 

Fuguismus. ■ • 

* *1 

'J lie Japanc'^e ii-nn ‘ tiigu ' includes sever.d species oi lisli bcloiig- 
ing to the genus I'elnKlmi, ol which the important Species arc 
T. venniculans, l\ nthrip€s,/r. itcvigatus, T. chrysop's, T. rivtdaius, 
T, IwMns, T. partialis, /'. porphyrons, T, poicelonotus, T, steUahis, 
and T. sUconotus, which are said by Scheube to be oltcn used for 
suicidal purposes. T. pcnnaiitii has also been found to be the 
cause of poisoning in a case in Uurmah. 

The poison appears to lie in the ovaries and testicles, which, 
according to Tabara, contain -i. Telrodin— -a crystalline base: 
2. Tetrodonic acid— a white, waxy body. Both are poisonous, but 
the acid is said to be more so than the base. 

The symptoms, which begin in three to liftecn minute^ alter 
eating one roe, arc, according to Scheubc, an unpleasant sexisation 
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in the stomach, abdominal pains, burning in the fauces, nsiusea, 
severe headache, collapse, and fainting. Death may occur in a few 
hours from paralysis of the heart or respirations. The mortality is 
high, being said to be mbre than 68 per cent. 

The treatment is to empty the stomach with an emetic and to 
give stimulants, especially hyi>fKlcrinics of strychnini*. 

Post-Mortem Decomposition. 

Post-morlem changes an.* nmch more rapid in tlu! tropics than in 
the Temperate Zc»ne. and. therefore, food is cpiickly apt to become 
poisonous. Meat is es]>ecially liable to hecom<* infected with 
saprophytic or pathogenic inicro-oi^anisms, especially ////.s' para- 
typhosus B (Schotinuller) and the oacillus of Gaerlner, more rarely 
B. paratyphosiis A (Schotmiiller). Tliese micro-organisms give rise* 
to ptomaines, w'hich cause symptoms of irritant poisoning (kreo- 
toxismus), w'hicli may be so severe as lo nsseniMe those of cholera. 
The treatment is to remove the poison by emetics ii necessary and 
purgatives, in the meanwhile keeping up the heart’s action by 
means of warm applications, stimulants, and cardiac tonics. When 
collapse sets in. saline hyi>odcnnic injections should be given. As 
soon as the acute symptoms subside, the bowel should be disinfected 
with small doses of calomel, s«h1o1, or naphthol. 

. 2 . VEGETAL FOOD POISONING. 

Sitotoxismus^or vegetal ioud ix)isoning, is caused by mam' kinds 
of vegetal iood, anil ought to be well known, but, unfortunately, is 
by no means on a scientilic basis in the tropics. 

Ergotism, well known in the temperate nigioiis, is not important 
in the tropics; but, on the other hand, there is latliyrism, believed 
to l^e due to Lathyrus sativus, and other species of the same genus- - 
loliismus, due to Lolium tcmulaUum ; and pas])alisiuus, due to 
Paspalum scrobiculatum- -which are known to occur in India. Less 
known is'£itriplicismu.s, \vhich is dcscribcrl in China. 

Kifke ha# drawn attention to poisoning by Cysthas cadjan, by 
winch, he' x^^bably means Dolichus iatjami (LiTiiu'), named Vif^na 
catjang (Wa^,^by Drageiidorff. and also by Dolichos filosa (Klein), 
which is the. same as Vigna fiiosa (Six i). both of which are used as 
foods. ' With regard to the former, thecal ix'c name of which is urhiir 
or to^r, he says it mainly affects the poorer classes, as they do not 
remove the outer skin before eating it. The symptonas in the order 
of appearance are as follows: — ^Urticaria, sense of heat in the 
stomach, redness of the lining membrane of the mouth, apparent 
elongation of the teeth (by this must be meaqt shrinking of the 
gums), discoloration, bronzing of the skin, sponginess of the nails, 
burning of the hands and feet, a dry, ha^i, cracked condition of 
, the cuticle of the hands and feet, and deep longitudinal cracks in 
tlic heels. Rheumatic pains, wdth thickening of iht* periosteum, 
eq)ecially of the shins, and changes in the jomts are also noticed. 
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Dolichos filosa, called ‘oordh dal.* is sjiid by Kirkc to be poisonous 
only if eaten with tlie husks. wh(*n it causes colic, indigestion, and 
as secondary results rhininiatic pains, Jiarshiiess and dryness ol the 
skin, with cracks. It is said to be a staple article of food among 
all classes, excejd the higlu'st and th(‘ lowest. 

Lattayrismus. 

Synonyms.- PlattcTbseiikranklu'it (tier.) ; Meurd Djilbeii (Algeria) ; 
Latirismo (It.). 

Definition. - Lathyrisnius is an intoxication caused by the inges- 
tion of Lathyrns saiivus Liniueiis and other s]X‘cies of tlu* same 
genus, and characteriz('d by symi>tom^-of spastic parai)legia. 

History.- It is believed that lIip])ocralcs was acciuaintcd with 
the disea>e. lu'cause he meiititms that peoj)le at .\inos who fed con- 
tinually oil i)ulhe siilfered from weakness in tlu‘ legs. In if)/! tJu* 
(irand-Duke ol W'iiiii'iuberg issiietl an edict iorbidding tlie (»ating ol 
bread made irom vetch-seeds. as it had been noticed that thos(* 
who ate such bread sulfered Irom u })eculiar stiffness of their legs, 
allhoiigh tlii-y seldom died. In i}^\ an epidemic was recorded in 
Tnst:an\ . when, tlirougli scarcity «)1 lootl. the ])eoi)le were compelled 
to eat chick-peas, 'loz/etti, while studying this epidemic, came 
to the concliision that only llu* i>eopli‘ who had lor at least three 
months eaten bread imide of two ]»arls cliick j)ea to one part ol rye 
or wlu‘at becanu* ill. lb* then plant* d some ol the chick-pea s<*t‘ds, 
and. when they grew ii]), identilied them as Laihyyus Saiivus (L.). 
In 1^24 l)<*sparanclies c.iiiie to * • c*»neliisi()ii tlia^t tlie seat ot the 

lesion was in the himlMr cord In the disiiase was iirst 

r(‘Cognized in India in ihe Nnig< t<*rrilories, where, on account of 
three siicce-^Nixr lamiiies in ji. llu* people, were comjn'lled to 
eat \etc.h«*s. wlii«.li are call**d ke-^ari dal. or te*)ri. Outbreaks took 
])lace in ^md. ( liota Nagpur, the ('eiilral rnAinces. and lu the 
lJiniala\as 1 1 a]»i)an ntly be*’ame vrvy pri \ aloiil, lor Irving s.i\s 
that in i>ii*- di'^trict f» ])er cent., ami in aiiotlit r j-iij per cent., ol 
the inhabit. lilts were affected. It still exists in India, 

Climatology. 'I'he disease ih peiids upon ^ocial rather than 
climatic conditions, loi pe(»ple will ii*d e.it the \ etches unless com- 
pelled by lamme. It is known m India. Algiers, lttd;|^/and Franci'. 

etiology. There ap])ears to be a consensus of opinion that the 
disease is dm; to eating br&id composed largely of flour obtained 
from s«'i*ds ol some sjiecies ol katliyriis belonging to the natural 
order L(*gujnino.'^a-. i'he s])ecies most commonly suspected is 
Lathyrns sativus hinne, wiiicli grows 111 India; but /-. cierra L. (red 
vetch), /-. clymenum J.. (Spanish vet«;h), L, tuberosus, and L. aphaca 
^ave all been regarded as possible causes. It is, how^ever, by no 
means evident what substance or substances m these plants cause 
the symptoms. Teilleux obtainc^d a resin which caused tetanic 
spasms and paralysis of the xiosterior. limbs in rabbits. Bourliei> 
obtained an extract which killed birds and frogs. Asher obtained 
Irom L. deera a volatile alkaloid, which he called lathyrin, which 
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was doughy in consistence, alkaline, insoluble in water, slightly 
soluble in ether, soluble in chhirofonii, and which on evaporation 
formed needles; Init ho did not perform any experiments with 
the substance, the action of wliicli is lher(*fore unknown. It is 
believed bv souk* lhat f.atliyrus is not ])<)isouous imliiss the seeds 
are decomi>osed or contain some parasitic growth, while others 
hold that the symptoms arc not due to 1-athyrus at all, but to 
Agrostemma githago (tlie corn-cockle) or LoHim tcmuleiitum (the 
darnel). In 1883 Astier sejiarated out an alkaloid, lathyrin, which 
Stockman in 1917 showefl to Ix' the ])'>isonous principle, which is 
liresimt in only sniiill amount and only in tin* seed itself. 

Animals are by no means immune Irom tlu* baneful effects of the 
plants, for ducks ix^come p.ir.dy/(‘d and may die after eating the 
seeds: whih‘ pigs and horses also si the latter showing acuti' or 
chronic symptoms which an- s;iid more less to corn^sj^ond to 
lathyrisnms. On the other hand, biillix ind buffaloes are con- 
sidered to be immune. 

The great ])ivdisposing c in man is sinrcity ol food, whether 
due to faiuiiu; or poverty, th of which c )mpi‘l the iinlorliinate 
people' to eat veielKS instead of ordin.iry hxxl. It the disease is 
brought about by ia it may assumi' i'])idemic pro])ort ions ; it 
by povtTty. it may be sini])ly endiuuic. Young ])eoph' are more 
liable to be iioisoned than old ]H'rsons. and men more than women, 
])(irlia]^s becauM' they cat iiiiU'e food. 

Morbid Anatomy. 'Hie ]>athology and morbid anatomy need 
inv'estigatibn. Wlum this istlonc'. it isprobable that soiikj lesion ot the 
l)yramidal tracts /.(•., of the uiijM'r motor neurones -will be found. 

Symptomatology. TIk' incubation period is not known, and the 
disc'ase conies our so insuli(>iu.ly that tlu* patient olteii attributes it 
to a chill which Jk' may hav(‘ e\])erienced a day or so previously. 

I^rodromata are often said to Ix' absent, though it is more prob- 
able that digestive disturbances. c*)lickv pains, and diarrluea do 
oci'ur, but pass unnoticed. 

One of the first symptoms to arise is jiain in the back and weak- 
ness in the legs, which increase until symptoms t)f spastic paraplegia 
appear. The ]Kiti(*nt now complains of girdli; si'iisations. and walks 
with diMciilty. The gait is characteristic, for the Itvt are turned 
slightly in^iKis, and are draggetl or raised with difliciiHy from tlu' 
ground. The "joints appear so weak that it is ditVicult to proc(‘ed 
any distance without Jailing, while the body has a peculiar up aiul 
dov^Ti motion. There is no ataxy, ami no xasomotor ])henomona. 
but the legs waste ver\' iniicli. The arms are not, as a rule, in- 
volved, though the hands may tremble. The super ticial and dei'P 
reflexes are increased, and ankle clonus is ])resont. The ehsctrical 
excitability of the affected muscles is diminishojd. but the redact ion 
of degeneration is absent. . Incdntineiice of urme and impotence 
are early and common symptoms. The mind is unaffected. 

The^ disease does not itself end fatally, but a definite improve- 
ment is seldom seen except in incipient cases. 
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IMagnods* — ^I^nthyrism must be distinii'uished from ergotism by 
the al^nce of giingnme. from beri-beri by the absence of implica- 
tion of the peri]>hcral nerves and the heart, and the absence of 
dropsy. 

Prognosis.- -The disease itself is not fataf. 

Treatment.- -Mild cases may bo considerably benefited by being 
given good food and warm clothing, together with counter-irrita- 
tion to the spine, and bnnnide of ]>otassium intcmallj' in T5-grain 
doses three times a day. Strychnine is harmful. 

Prophylaxis. — The only possible ])roi)hylaxis is the distribution 
of good food to the poor in times oi iamine. 

Loiiismus. 

T.oliisimis is :m intoxicaiion caiisinl by th«‘ ingestiim of the seeds 

La! i It nt icinuletiiHm IJnmrn- in hrmil. 

History.- boliismus lias Ix-cii known sine'** F^oman times, and is 
said l)v Orlila to liave <K;cniTetl in <icn*)a during the blockade of, 
the year ri^oo. Kingsley oJ Koscrea (h*scribed an outbreak in 
1854. ”1 wliK'Ii t]iirt\ j»ers<ms suffered s<^vercly. Similar cases 
liave bet‘n report(*d in Indi.a trom tlie Pnnjanb, where the herb 
is called ‘ lno^lakl/ and Irom the North- Wisl Provinces, where it is 
c^lletl ‘ inoschni.’ 

etiology." The nxaet nietlnid by which Lolium feimileiiium 
causes (lisi*as<' is nol knoum. Dr. CoVdior ex:]>erimentcHl on himself 
by taking (> draeliins of tin; sc‘eds early one morning, and asserts 
that the result was inabilitv to think, indistinct vision, torpor, 
debility, and drowsiness, followed by efforts to vonfit, and later by 
tremors of tin* limbs, gn'at depression, difficulty of speech, and 
vomiting. Dley sepanited a bitter principlt*. which he called loliin, 
but the action of this does not aj)])eiir to have been investigated 
projKirly. Freeman states that the stxxls owe their ])oisonoiis pro- 
j)erlies to an associated symbiotic fungus, wliich he carefully 
describes, and says that it is i)rf>l>al)ly identical with that found 
in otIuT s])ecics ot Lolium. He says that it is a disputed point 
liow far ergot and othcT fungi may be concerned in th(* yiniduction 
ot the disease. 

Climatology.— -it <iccurs in the I’unjaub and the North-West 
Provinces of India, and in Europe. 

Pathology and Morbid Anatomy.- -Not knowm. 

Symptomatology.— -The aftdbtcd ])ersons become very giddy, and 
stagger about as though drunk, and at the same time suffer from 
violent tremblings in thfi arms, legs, and tongue, impairment of 
vision with dilated pupils, grcuin vision, great jirostration, and in 
some cases vomiting. Sometimes there is a sense of burning heat 
in the mouth and throat, and a smrill irregular pulse. 

DIagnosISi — ^The diagnosis may"!^ effected by considering the 
!>yn||>toms and examining the bread, when the starch granules of 
Lolium may be seen. 

Prognosis. — The disease does not end fatally. 



PASPALTSMUS toq 

Treatment.— Castor oil must be given to remove poison, :infl :»t 

tlic; same time stimulants must bc^ used to counteract the collnpse. 

Prophylaxis. — Breadjshould not^be made with the seeds of Lolium 
temtiLenlum. • 4; ^ 

Paspalismus. 

Paspalismus is an intoxication caused by eating bread made from 
flour deprived in part Irom the seeds oi Pasfalum scrobiculatum 
I.innacus. 



Kii'i. 16 . — PaspaluiH scrobicmlatnm Linn/IO"^. 

Scods show separately at tho top of the illustration. 

History, — Poisoning by Pas f alum scrobicidatim occurs in India, 
where it was reported as far back as 1879, and probably was known 
earlier. . , 

/Etiology. — 5 ?omc authorities "doubt the ginuincn(?ss of this 
disease, for, as Waddell points* out. the sym])tonis are so like 
' loliismus that it is quite possible that some mistake* may be made 
as to the causation. 
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POrSONOUS FOOD 


. Diagnosis.- -This is macU* bv nolin^^ the period of the year and 
by trae n^ the history ol llu* nif*es 1 ion of Ix^ans or the? snicllini: of 
the flowers, and iils(» by tin* lanuiy and j:;eof?raphical incidence. 

^ From nialann it is (iij{;noj^‘d bv the absence of the parasites and 
the negative reaction as rei;a:ds conijilenicnt deviation with malarial 
antigen 

From quinine lijvmoglobinuria it innvberecoi^niwd by the absence 
of a history of the drug being tak('n. 

Treatment. Aj)i>aiviitly tliere \> litih^ known under this heading, 
which obviously calls lor the julminislration ot oalcinni salts (see 
('hapterXLl.. |>. 121/,) 

Prophylaxis.- Avoid eating niw ore«Hike(l fresli Ix^ans in Sardinia, 
and avoid the sciint ol tin- Howers. As th(‘ atlacks n'c.ur it would 
be interest iiu: li sdnieoin* would irv the adininistralioii ol calciiini 
salts to snset‘j)tible jn-ojile Ii\m-; in ’Sardinia diirini: the dangerous 
]»(-riod o! tin- ve.ir, 

Fagopyrismus. 

White aiiiinaK led iij^on biiekwlnal ;ind exposi^d to the sim 
dev(‘lop (‘rvfln‘iii.doii> l("^i^^ll-. ol tin- skin .md nervous syiuptouis. 
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CHAPTER XIV 


VENOMOUS ANIMALS: PROTOZOA TO 
ARTIIROPODA 


Prolozoa -Cislcntcrata — F)chino<lcrinata — Platvlnliuiri Xciiiallu-lnunihes — 
Ari lirof )orla — \ra€hiii(ia — Scorpionidea — A’anon - V< ai i na — Cliilopoda 
— i If xHpoda — Anoplfiira — Hcmiplna — HympiiopicM-a — Lcpidopleia 
- -Diplrra -C'olrtiptcra — Mollusc a — UffereiH fs. 


VENOMOUS ANIMALS. 

Many s])o(:i(*s boloiiging to Hk; various classes imcl orders of the 
animal kingdom ])ossi‘Ss glands which secrete chemical substances 
injurious to man and tlie higluT animals., TIk* exact nature* ol 
these chemical substances i*- but little untlcTsUKul ai present, 
though of lat(' years much advance lias bei*u madt* in the* kiiowlitdge 
of their action, which seems tr) be ol a nature similar to that ot 
bacterial (toxins. 

It will be beat t(» consider thejs* venom*)US animals i the order 
of their zoological cla>silicaiiou. 

PROTOZOA. 

Rot^nau and his collaborators have succreded in pnHliic- 
ing a* malarial paroxysm in a healthy man by injecting blood- 
stTum taken from a iruilarial jiatient (luring the cold. stage of the 
fever, and previously liltered through a Pasteur-C'lianibcrland 
filter. Casagnindi and I)(i Rlasi have also described a hremo- 
l3^ic toxin, conc<*ming which more will be said when malaria 
is discussed. • 

Laveran and Mesnil have* shown that Sarcocystis tcnclla produces 
a toxin, sarcocystin, of which o-i luilligrammo will kill i kilogramme 
of rabbit with choleraic symptoms, while a loss dose will produce 
fatal cachexia. It is, however, less toxic to other animals. 

CfELENTERATA. 

The Coelenterala include anemones, corals, and jelly-fishes, which 
are capable of stinging by means of certain special cells called cnido- 
blasts, which enclose nematocysts— f.c., little sacs — tJie invaginated 
neck ol which is continued into a long, hollow, spirally coiled fila- 
ment, surrounded with poisonous fluid. When stimulated, these 

20J 
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cysts explode, and the filament is ej(jctod «nnd ])i(T»'(s the skin of 
the animal attacked, and so introduces the poison. 

Zoantharia.- Stiug.-^ from aiwMuones causi* itching and Iniming and 
“ skin cni])tions. In its worst li>rni this i^ exhibited in la midadic dcs 
/^loniantrs (/)ri//(V/rA* d'r/^Ofigcs) <>i the Ah'diterraiieaii. According to 
Dr. Skevos Zorvos. tlie lirsl ^vnlptoms an- itching and intense biini- 
ing in tlie place when' contact with the anemone has taken place. 
A ]Ki])iile tlieii aiip'^ars. surrounded by an ar(*a wliich at first is 
red. but may I»ecoine blue and finally black, and may st)read over 
tlu' sunouiuhng skin !«• a tlistaiice proportional to the virulence ol 
the iioNonmg. 'Mu* ^kin Roughs, .md l(‘ave-* a Mipjuirating ulcer. 
Dr. ZiTvos lias produced tlie svmid^mis of this dist'ase in a dog 
by rubbing an .H-linia, held m lorct‘]>s. along ily. abdomen. 

(‘ Ku.het ha*^ N'jKsrated two ]ioiM)nons principles from Anemone 
siulUitn^ \ i/ . thala-^sin .md iongediii(‘. 'ffcillassin is not \ery 
t'».\ic. ]»rodTi('iiig eufaiieiMis n-diies«^, mtl•n'^e congestion ol mucous 
membranes, pniriliis. and >nee/ing ( oiig(*Mine is much mole vini- 
leiil tliaii tli:d.is>m, lor a do-.* ot j milligiammes ])er kilogramme 
will kill a dig ill iweni\-lom lioius. riiala>-.in is. liow(‘ver. antago- 
nistii- In i-ongt'^iin.*. lor a dog iiiocnlated With the former will resist 
an otlierwis(' inort.d do-^e ol ihi* latter 

The apiilicatiou <»f hd to tin* skin is s.dd to be a i»reventalive to 
tlie vtMiomous action of the. an«*iiiorie 

MiUepora. Jones iias di*-.(:ribed an aente (*r\lh(‘m.'i, with sev<Te 
lollowed by t><ii)ules, ])n*-liiles, and destpiamation, as the 
result ot slings In the hydroids ol tin* hydrocorallin(**mille]>or(\s 
{MiUepora ahienrin\, M, lomphuiafu, and .1/. wrrufiosa) in Malaya, 
where the corals are known as ‘ Kaiaiig gal.'d.’ or itchy corals. 

Trachymedusse. Tin; jidh-lislu-.s ui iMirojx-an waters, such as 
Nhizoslonia pulini ol the Mediterrtiii(*aii aiul R. invieri ol llie 
l-iiglish ('Ininiiel, are well known to cause local redness, swelling, 
and urticarial erupiifnis. 

'11m* |elly-li-.hes ol the tr<»]iics prodner the same symi»toms. but 
with ■ u*ater sexeiitv. 'fhe jxiiii i-. .igoiii/ing, and tlieiv is collapse, 
witli local swelling and redness 

'J'lie treatment is t() gne sliimil.iiits interna lly, and to apply 
alkalis, such as dilute ammonia, to the alfi'cled area. Usually 
ret‘o\erv is (piick, and then* are no atier-erfecls. 

MeyiT describe.'^ a case ol poisoning diM' lo tlu' well-known 
Physa/ia pcla^^ua (tlie I\»rtiigtu*M* m.iii-ul-wfir). in which there was 
sc\'ere influnimation and tewr. A similar case caus(‘d by Cyanea 
capillala has been recorded l»y Forbes. 

Porter and Kiclud obtained a li^piid Irom Pliysalia containing an 
active principle. Jivimotoxin, which, when injected into animals, 
caused somnolence ^jnd finally ch^ath. due to cessation of r(;s])iration. 
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ECHINODERMATA. 

The EchinodcLinata possess poison glands which supply a venom I0 rcrtciiii 
modified spines, but this only afTccts small animals. 

The Cuvierian organs of certain Polynesian siieeics of the liolothurians 
(allied to Holothwria argus) arc said to clause iiifliimmalion oi the: skin, and, i[ 
any ol the seeiction gets into tlie eye. e\ en blindness. 

'the spines of tlic common sea urchin of the Ked Sea are poisonous, causing 
painfid wounds, which require a long time to heal. 

PLATVHELMIA. 

Dilwfliriocephiilits Uxlits, wliicli c.uisi‘?» ;i pndouiid ;iu;eiiiia, is mis- 
1)ocUh 1 to secrete sonic form of poison, niul, indrtHl, this theory is 
supported liy ccrUiu ex])eriinenls ot Schriunmni iind Tallquisl. 
'riicse inx'esiij^attxfc^'ftniml that il the \\\)rnis wen; sul)j[»T.tc*l to 
tryptic digestion, and tlnni mi.veil with IcmkI and given to dogs by 
the inoulli, or c\lractoil willi normal salt soluti(»u and iujeclc^d 
hypodormically, an e.\haiisti(»n which ended in death was some- 
times jiroduced. Ill one case there was a great rediudioii ol the 
red blood-corpnsch s. Kahlnls. however, were not arfccteil. 

Tu*niii sa^imtix has been imv'itigatcd bv M«‘ssiiieo and ('alaniida, 
who consider that lli(\v have lound eviilviuce ol the pr(*sence of 
a poison which can he obtained by pulveri/ing the tcuiiia with sand 
and (!-\tracting with norm.d saline solution This i^xtract was then 
lilt<;red and injected into animals, but the sMiiplonis were not 
charac'tertstic. Picon and R<imond consider lhat the extracts they 
obtained showed a decided hactericiilal actum. 

Oil the other Iiand, the ni]diiie ol .111 eelmioeoocus evst is well 
kii<»wu to produce svmplt»ms <»l po soiling, but tlie chemical nature 
of tile j)oison I-* not known. The sviniiloni'^ m man are urticaria, 
il tile dos(' is small; ])(‘ritoiiilis and se\ere cardiac symptom^', 
letiding to fatal colla])M;, il the dost' is l;irgi\ liijecled into anim.ds, 
the liquid acts as a canliac pi)is<m causing death by slo]»|).ige «>1 
the lieart in diastole, togellier with various oilier sym]nom'>. such 
as a fall of the hl(»od-j)res.-.ure and temperaUire. 

NhMATllELMliNIlIK^. 

Ascarides ]»roduce a volatile bmly with a piriiliar anil (li'^agreeaiJc 
odour, very irritating to the mucou^^mmiibianes. especialh to tlie 
conjunctiva. This odour most ii(»tioeal)le in making post mortems 
upon persons suffering se\erely Irum these worms. Artlms aiul 
Chanson have injected rabbits with the liquid squeezed out of li\ mg 
hunruin ascarides, and pnuluced collapse and death within tiii 
minutes of a dose of 2 c.c. 

Cattanco obtained a substance toxic to guinea -jiigs by allowing 
ascarides to live in .sterile broth. Cao. Jainmes, Maiidoiil. and 
Boycott, however, tailed to obtain any e\ddenc(! ol tlu- toMcity of 
ascarides. 

With regard to Ancylcfstoma duodenak, there has been much 
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discussion as to whether it produces a toxin or not. The experi- 
ments of WTiipple and Proti seoiu to osta!>!ish the pres*mce of a 
haemolytic principle in the alimcnUirv canal the worm, and those 
df Loei) and Smith ol a princi])lo inliibrtiftg the coagulation of the 
blood and secreted by the cephalic glands, but these substances 
appear to be of importance to the worm ior thti iniri>oses ol digestion, 
and not to be of sufficient strength to act ii]>ou lh<‘ host. According 
to Aless<indrini. howevt'r, the cephalic glands seerrb- a true toxin. 
Tluj (ivideiice which has been gat beared togidlier ])oiiits also to the 
possibility (if tin* toxicity ol the iinkylostoines being partly due to 
the abson^tion ol l).icteria or tludr ])n>(hicis into the circulation of 
the host through lesions in the intestinal niucos.T caused by the 
bites of the woriii'. 

AKTIIROPODA. 

Th(' Phviiiin Arlliropoda includes a mnnber of Uiies, which arc 
cliarac!(‘n/(‘d ])V ilieir ca]>;d»ility t»l stinging. I'he l<»rins which 
We are about t«) describe ooair in ('Lims lU., Arachnida. Class V.. 
rhilopod.!. and Mass VI ]Ii.\*ipoda, id the classification given in 
Chapter XWllI. 

('L.\s^ III. The Araciinid.'X. 

As the definition .ind eUissitication ot this class is givim in 
Chapter XXVIl I . we have onlv to con^der the leeognition of 
the thriM* orders with which we ari' concerned htire.- • 

1. Alxloirien '^cgjnelited — • 

'J'ail stout and arnu'd at the tmcl with a sting. (Scor- 
jiionidea.) 

11. Abdomen unsegniem(ul-- 

ia) Alidoiih'Ti conneided \eitli the cephaloth(jrax liy a 
shori narrow si.dk (Anim^a.) 

{If) Abdomen lilted with the cejdialotlKaax. (Acarina.) 

1. Scorpionidea. 

.Scorpions abound m the tropics, where thi*v grow to a large si/e, 
and are much leared because of tlie ])ojm>uous prop('rti(‘s ol tlieir 
sting. The method ol striking is to bring the tail forward ovim- the* 
body of the scoi-jiioii. so that th(i curved spim* on the last S(’gineiit 
(telbon) ot the tail iienetrates^ into the skin and mtiicts the. wound. 
On either side of this curved b«arb is an o] Mining through which tlic 
duct from a poison gland discharges the venom. 

It is probable that the poison of different kinds ol scoipions 
differ qualitatively ami quantitatively, but on this subject little is 
Imown. Certainly the sling of the small bmropcan scorpion 
XEuscorpius europans) has but slight {ictioii, causing only local pain, 
redness, and swelling, wliih^ the largei one ol Soutli Europe (Buihus 
occitanus) causes severe pain and phlegmonous swelling of the whole 
extremity, and such remote syirijitoins as vomiting, faintness, 
tremors, and cramps in muscles, while the larger tropical siiecies 
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kill not inoroly children, but even adults. According to Cararoz, 
as many «'is 200 persons die annually from scorpion-sting in ihe 
neighbourhood oi* Durango in Mexico. In Africa scorpion-stings 
are of frequent occurrence, but death is rare. 

Historical — Maupcrtiiis in I7^u and Kcdi in 1779 app('«»r to have 
been the first to study tin* effects of scorjiion-venoin by exjxiriinenis, 
though the ancients were well acquainted with the sting ami its 
effects, and had woven wonderful logeiidN as to the origin of these 
aniiiuils. Kedi experinicnteil upon a pigeon and a dog, but the real 
study of the v«‘noin began with Cuiyon Pa.nl Bert 1865, 

Dclangc and Wdentin in and was followed up by 

Joyeaux-T;affinr in 18X5 and nianv oUkts. A lull literature is 
given in Faiist*s ‘ Die Tieri.scheu 

Classification.— 4|||^ is niisetlloil, but Pocock givo-^ the fol- 
lowing- - 

I. l*enlagoii.!l eej)halolIiora(‘ic stenuini - 

(t/) Single ped.il spur. (Pandm udfc I'liorell, 1876.) 

(b) 'IVo ])e<Lil ‘.])iirs. (VejondiC Ihoiell. i''7^>.) 

11. TriiiJignlar e.e))hahithoracic stemniiv — 

't\"ilh rwo 1)01 I'd si)urs. ol which the anterior is bitur- 
cated. (Buthidje Simon. 1871).) 

Hi. Short, wide. iintero-]H)hteriorly coinpres.-M:d ceph.ilotlioracic 
'itcniurn- - 

* Two pedal spui’s. (Bothriurida) Siinmj. i8Sj.) 

Geographicaf.- S;or])ions iK;cnr .1 1 over the wtirld, but the largest 
iiTul inosl dre.ideii ,iie ioun.l in (In* iropio. The\' live under stones, 
under the bark oi tiees. in sand, and also 111 lioiisi^s, which they 
l(MVc at dusk. Some ol the be»i known are: - 

J. J:usi'tfr/>iiis carfniihn'U^ ! inna'iis, Vejo\ ida- (j to ;•=) nmti- 
iin-1 res long): Ibily, ryrol. South France. 

j. BtUhus dccitamts Amoreux, Builiida* (S-fi ceiitmudivs long): 
Italy, Greece, S])aiii. North Africa. 

Hulhits lifer Liinueus. (lO cent mud long): Alrica, Asia. 

.f. BiUhus t/aituiiiesfriiilHs Uvmpnch and 1-direnherg, 18.28: I'pper 
Ivgypt and the Sudan. * 

5. miiunis lAnnuiw^, 173S Tunis. 

t) PnoHuntscitriniis live, i8j8. Dejsert ne.irCairoaiid .\le.\andria. 

7. Priunurus amonreaxi Sa\'jgiiy : Sudan. 

8. Androctomis funesiiis lleinprieh and Fhreiiberg, iN-28 (9 eeiili- 
metres long): North and Middle .Mrica. 

9. HiUeromeiriis in ms i'icev. 1778: I'eyloii. 

Anatomical.- -The body of the scorpion is divided into a ce]»lialo- 
thorax or prosoina. behind which comes an ;il)domen subdivisible 
into a broader portion, or incsosoina, and a narrower, inetasoma, 
with live segments, which is popularly calli*d the tail. At the 
end of this inetasoina there is a postanal cur veil spiu(‘, called tlio 
telson, inside which lies the paired poison gland. 'Hic appendages 
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of the scorpion are; i. Small three-jointed chclicerfle, which are used 
for holding prey. 2. Larg^* sjx-joinlod ])edipalpi, which are used 
for seizing l)roy. I'oiir pairs of seven jointed w.ilking legs. 

Scorpions sei//* tlu ir j)riy with the pedii«ilpi, hold them close to 
the mouth by means of lh«* clielicera*. and ^ling them, if necessary, 
by bringing tlie iii'-ldsonia i(»rwtnds over the ine-o-oma and cephalo- 
thorax, and iiisrrting Ihe tip *>1 the i(‘lsoii well into the animars 
b<jdy. and allowing it to rniKiiii tiunv until llu: ]>oison has had time 
to act. rile telsou 1‘ousiNis t>l two piniions -a l)rr»ad .'swollen i)art 
(the ampulla) and a narrow porli*)n {IIh* ^]nlll'). near the extremity 
oi wliieli .irt‘ two small opening'^ lor the esc.ijn' oi lhi‘ venom. 

rhe two poison glands lie 
iiisidi* the anii)ull.i. oni'^^on 
( ae.h suj^oi the middle line. 
IC.ich gland is covered with 
a shf t of muscle on its 
m»*si.d and dorsal aspect*., 
riii-^ iiuisclf. which is called 
b\ Wilson ‘ the compivssoi,’ 
i^ inM‘rti‘«l by its (‘dge. 
mesially along the ventral 
inner siirlace of tlie wall ol 
tlir trlson. and bv a brotider 
insertion laterally. 'Die 
I ompr^ssor mU'^cU? stpiei'/i's 
tin* i)oisoji o^t ot the gland, 
.dong the duct, and through 
tin* opi ning in the s])iiie into 
till* VK.tiin. riie (‘pilhelium 
ol ill'* gl.ind allows thn'e 
d»-tiu« I lypj*-. ol cells the 
uiue.oii-. ci-11, I he line. o.\y> 
)»hil< gt.iiiiil.iT cell, and tin* 
eell with Very huge granule's, 
•lu. 17 It . ludiisiHK The Venom. -Scoijntai- 

(A scorpiuii • eriiiiionh' ii'uii ‘1 111 I'eyliui I veiioii) i>> a clear, laiiitly 

acid llnul oi a somewhat 
thick or oilv c.oiisi'^ii iu e. .iml | »o-.*>.es''ed oi an e\tn iii«*ly hunt 
yellowisJi colour. It cont.iii^s no stnictiiral eli inents, Imt ervstaK 
lorm ill it il evai)oratn*n lake>. ])hut'. On an average it contam-. 
about 28 f)er rent, oi solid-. 

Wilson give^ the lollowing lignus U.i Hh- venom of Hiithus tjuuh 
quQstriatns 

Sf)C<.ifu* niavity . . . . . . n-yjs 

Soluls .. .. 20* { pel tent. 

Ash .... .... 8*4 .. 

Proleids form part ol the solids, and il is believed that the active 
principle is citlier a nucleo-protcid, acid albumin, or a iirimaiy pro- 
tcosc. The dfects described by various authors would, however, 
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indicate .the presence of toxins, one resembling the neurotoxin of 
snake-venom, and another a hacmolYsin, for Kyes has described a 
t3rpical lecithide producing haemolysis like the Iccithides of cobra- 
venom. Calmette hSs aiso shown that tlie venom ohButhus oed* 
taniis is neutralized by cobra antivenene. There would, therefore, 
appear to be some resemblance between scorpion-venom (or, at all 
events, the venom of Bufhus orcitanus) and cobra-venom. It is, 
however, impossible to make any definite statemimts, as the 
condition of our knowledge with regard to this ])()ison is most 
Unsatisfactory. 

Iwano say^ that the poison is a protein, of which there are tvro 
kinds, one' sdublo in water anil tlio other in diliiti' acids, and from 
these crystfdline bodies can bo prepared. Lecithin and cholesterin 
are also present in ^ venoms, which can bo destroyed by pepsin 
and trypsin, perma^aiiate f»f potash, and calcium" hyi^lclilorite. 
It seems to b(‘ \ t^ry liki; snaki^- venom, and it is lime that rcsearch(*s 
on mo<leni lines were in.i<le. 

Joyeux-LalTme thoir.lit that the Avnom first increased reflex 
action, and thi'ii caiiMed i)aralysis of thi* nervous system, and that 
death was due to a curari-like TK>i-,oning of the ehd-platfs of the 
respiratory muscles; but Valentin temnd tlicsc were quite intact, 
and that the muscles contracted well wh*(‘ii their nerves were 
stimulated by electrical or mechanierd stimuli. 

As regards" the action on tlie blood, coagulation, hcemorrhage due 
to change i^ the capillj^ walls, and hjemolysis have been observed, 
as well as agglutination of th(‘ rwl coiqmscles, which arc s;iid to form 
viscous masses, and thus to block the bloixlvessels bv embolism. 

These observations were made by jousset do Bellesme on Lilia 
viridis, a frog remarkabli' for its lack of ]>i.einent. and therefore 
specially snitaLde lor such a purpose. If conlirmed, they vrould 
show the i>resence of fibrin fernirnl. hjeniorrhagins, haimolysins, 
and agglutinins m scor3>ion-venom. and would make it n:&i:inble 
very closc'ly snake- venoms. Saiiari‘lli. however, was not able to 
obst'rve an\’ cliangi' in the r(*d cells beyond haemolysis, which lu' 
saw in the blood of fishes, amphibia, and birds. 

In conclusion, we. may tlierc^fore assume the pri'scmcc of a neuro- 
toxin acting on the central nen^ous system, and the ^ucsence of 
hsemolysins. until fiirtherex])erimentsgive us nioreexact information. 

Minimum Lethal Dose.- Thi* minimum lethal doses for dry 
BiUhus afer venom is, according to Calmette, 0 05 milli. lamine for 
white mice, and 0-5 milligramiiio for rabbits. 

That the venom must be very toxic for small animals is .shown 
by the fact that the minimum "lethal do^e tor a guinea-jiig is o*i 
milligramme per kilogramme, which gives a toxic value ol io,ooo,i»oo 
ior Biithus quimjucsiiyiatits : but, as may be imagined. tli<‘ toxicity 
of different venoms varies consideraldy, and the difference may be 
^uot merely quantitative, but (jualitative. 

Effects of the Venom. — It must be remembered that the venom 
is not merely a means of defence for^the scorpion, but it is also the 
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method by which it kills its prey, which usually consists of small 
animals; and, further, that, in order to 1 h* tdxic, the venom must 
be injected subcutaneously or intravenously, lor by tlu' mouth it 
is harmless. ‘ 

When e.xpi-riinent^ are i)ei formed on animaK, tin* loHowing 
symptoms apiiear; 

r. l.oeal irritation and pain. 

2. Muscular twitchiiigs. « liietly (»f tlie head and neck. 

3. Jumping movoment^ 

4 - 1 .achrymatioii 

5. Incrt'ased orbital, nasal, and salivary seiTetions. 

(). Mu'^cular spasms, cs]h‘cially ol the hinil-linibs. but also in all 
inusflt'S. 

7. Kn-clion *>1 tlu* hairs. 

iS. l*assag(‘ ol li(|iiid l;eces (ollen alwntl. 

(j. hreclion oJ penis <ind eini-^smn ol semen. 

'I he \enoin ol Scot pm niititiits (MUsts death in small birds within 
two niiimles to half an hour Irom laihire ol the* respiration. If 
til*' venom til .1 sconiion is placed on the conjunctiva of a rabbit, 
violent t)])liih.ilnn<i results. 

In man. the symptoi\is depeiul u]>on the si/e and nature ol the 
scorpion. Thus, the snng of the small (jJ el‘ntllnl*tre.■^) liu^corpim 
evropu’its causes only i).nn. redness, ami local swelling, whereas 
the larger tropie/al scoipioiis caiisi* very inttmse pain of a burning 
character radiating Irom the. skin, associated ^(ten with violent con- 
vd'ilsions, mental dislurbanct', and hallucinations, profuse pcTspira- 
tion, and secn'tioii ol saliva, and peiha]»s vomiting.- The pulst' is 
weak and (luick. and the respirations hurried and shallow. These 
symptoms gradually diminish in tlinx* tt> eight hours, and by about 
nineteen to tweiitN-lour houis the ]»t‘rsou U usually normal. This, 
however, is mil always so, bir detith may ensue ilue to colla]>se 
or stoppage' ol the respiration, elfects whicJi are more likely to 
happen in small children than in adults. Thus, Wilson states 
that the mortality in children under live is (lo jier cent, lot Biithm 
qtiinquestriatns, but th«* mortalilv diminishes .is the age increases. 
Of course this is siinjily due to the greattT dilution of the ])oison in 
the body ol tlu* adult. 

In addition to tin- above symptoms, some authors have doscribi-d 
trismus, but it is probablvcdtit' to iulertioii with the bacillus ol 
tetanus. 'Fhe election of the penis noted in ex])erinu'nts on animals 
has been seen m man by Delangc- and (iiiyon in Algi*ria. A panilysis 
of the lingual and hy|)oglossal nerve's has bei'ii noted by Posfida- 
Arango. I.ymphangitis and ade-iiitis an* descrilx'd as part of the 
local efh'ct ol tin* sting 

The abeive symptoms wouhl iiidh-ate the action of a neurotoxin 
acting upon the lu rvims s\'stc‘m. ami causing first of all increased 
reliex action and eonviilsioiis, and laliu' ])araTysis of tlu' medullary 
nuclei; for if >alentin*s observ^itions are correct, tht'H' are no 
paralyses ol the motor iier\'e-eadiiigs. 
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Effdot on the Scoi^ion. — ^At the present time it is not believed 
that a scorpion commits suicide when in difficulties by stinging 
iis(‘lf in the head wi^li its own sling, because, though not absolutely 
immune to its <>wn venR)m, it possesst's a liigh degnv <»f iininuniiy 
against it. Accidental l)ut not intentional wounding ol an indi- 
vidual by its' own sting is said to be known. 

Immilidty.- -A natural iminunily exists in tlu* jerboa {/aculus 
jaciilits L.) and in the desert rat {Geyhillns pvramiditm and 

a partial iminuuitv in thi* zerdla (Ictimyx lihyca ILhnuil^e.rg). 

^ According to Balfour, fakirs al times possiiss an acipiired im- 
munity, but this has n<d so lar been obt.iined in any auiiiKd. Cal- 
mette has rei)orted that the st^rum c»f a horse immunized against 
cobra-venom can neutralize the venom of Iht/hiis f*ccilanus—’i\ fact 
which Mi'lchuikol'f has conlirmed; but Xicolle and Catoiiill^ird have 
found this seniin usj'Icsm against the venom ol the Tunis scorpion 
(Scoyhin mttnn/s). 

Diagnosis. The history ol tlie cas<* and the single puncture on 
tile alfeeled pail makes ilu- diagnosis .mmerally easy. 

Prognosis. is sti tiu^ prognosis is good, as death 

is known to be rau*. but ubt >0 in ehildreii. The pn)gnosis. there- 
lijie. varies with tli<‘ age. an<l eau !>«• judgi^d by the lollowing table 
from Bray, <|uoted by Wiisou. which gives tlie deaths at Omdurmau 
in i<j02 as follows: - 

rndiT om* yca% •• 5 

5 )nc* lo live . • ?/ 

lu\e t*) fifteen years . .. ...'7 

. . . . . . . . ..21 

Deaths oi adults, however, are known, but gc'Uerally take placi* 
in a few days, not (jiiickly. 

Treatment.- -In the Ireatineiit, tlie first thing to do is \n giw 
a full dose ol the serum, and then to ap]dy a iiroxinial ligature 
and to lieat the wound with i>erinanganate ol ]K>tasli, as described 
under tlie lieading «)! Snake-Bile. 

Washing and batliiiig with a weak solution of ammonia may also 
be lri(‘d, and stimulants should be given. 

Colonel Duke recommends that 5 to 10 minims of 5 per cimt. 
solution of cocaine be inji'cted subcutaneously closi* t(» the sting in 
an adult, and 1 to 5 minims in inlaiits and children, luicaine or 
stovainc' might be prelerable. and can be imported fn)m any 
chemist in sterile (:a])sules ready for hy])(Kl(Tmic injection. Sim])son 
recommends tlie local ai)])lieation of a ])asti* of ifh'caciianlia. 

2. Aranea. 

The Aranea, or spidiTs, an' found all over the world, but ])>• far 
tht‘ largest are in the tropics, and their ])eculi;xrly n'])nlsit"r appear- 
ance has given rise to iiumerou^fablcs, both ancient and modem, 
with regard to their ])oisonous prof^rlies. 
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HlfltorleaL— The study of spider-stixigs may be said to be modem, 
and to begin with Blackwell in 1855, but it was Robert in 1893 who 
, gave the fundamental data concc^ming these poisons. He main- 
tains that, in addition to the secretion of the poison gland, there 
is a toxalbumin which permeates every portion oi the body of the 
animal, and in sonii' species of animals is mixed with the venom. 
He considers that the sc'cretion of the poison gland only gives 
rise, to local sym]>1om<i, and that tlie /ijoiieral symptoms are due to 
this toxalbumin. and tliat it is because of this admixture in Latro- 
dectus that tlie bite nviy ('a use sev**n* symptoms and even death 
in human b«*inf?s. TJie common h'nroj>ean garden spider [Epeira 
diadema) only causes h'c.il irritation, because the toxalbumin, 
though prt'senl in the* brnlv. i^ not mix(‘d with the poison of the 
jioison glfjnd lh‘ also dtseribis a haemolytic action in bt>th Ejimra 
and Latrodiriits. 

Sachs has contributed a i».ipt‘r in which he carefully studies this 
hainolysiu, wiiicli he calls .irarjmolysin, and Wilson has recently 
written an excellent monograph oil the spider-bites. 

Classification. Spideis are divided into two suborders as 
follows : 

I. Spinning oijijanftfiilnate lar anterior to the anus. Eleven 
tergal plates on the doisjil surface. (MesothedrX.) 

11 . Spinning organs situate just in front of the onus. No 
tergal ])lates visible. (OpisthotjhqlaeJ 

The Opisthothehv are the only forms which concern us, *and they 
are dividi*d into tribes as follows: -- • 

A. C)nl\' aiitrrior pair of spinning organs ]>resent. (Megalo- 
inorpli.e ) 

K Two p.ips of viramous spinning *)rgaiis pnsi'iit. (Arachm)- 
inoqdia-.) 

The Megalonioir»ha; include 

1 . Without large maxillary iwoeess on the base* of llic palp — 
r. Iw'et furnished with ai)ical tufts or pads of liair. 

(AviculariicicT.) 

2 Fi*et not so lumished. (Ctenizidte.) 

II. With large maxillary ])rocess on tin- base of the palp. 
(Atyi)uhe.) ^ 

The hird-(‘ating sjiiders ‘ ^Iygal(‘ * come under the Aviculariidae. 

The Arachnonioqiliie include: - 
I'he lipeirkhe with Epeira diiuictna, th<‘ Theridiidae with 
Lafrodectiis, the i.ycosidfv with the Tarantula spider. 

OeographicaL- All gtuiera of spiders appear to be poisonous, but 
the most important an-: Lairodecins fnacians, Chili; A. scelio, 
the k.itipo of New Zealand; Theraphosa avicularia L., South 
America; T. bl(mdi Latr.; J, javanensis Walck.; Chiracafiihmi 
iiutriy Walck.; Theridiwn tredeam gutUUum F.. France and Italy; 
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r. ugubre Koch, Kara kist of Russia; Segesiria perfida St.; ChaUh 
pdina. oUvacea; Lycosa taranMa L.; I. singoricfisis Taxman; 
Epeira diadema Walck. 

AnatomieaL—Thc VoAy of the spider is sharply divided into 
cephalothorax and abdomen. The pairs of appendages are six in 
number: — (i) The two-jointed chtdicene; (2) the six-jointed leg- 
like pedipalpi; (3-6) the seven-jointed logs. The poison gland 
usually lies in tlie basal joint of the chelicera. enshcathed in con- 
nective tissue, inside which theui are two spirally arranged layers 
of non-striped muscle surrounding a basement membrane which 
bears two to throe layers of polyhedral colls, surrounding the lumen 
of the acinus. From the gland the duct runs forw'ards into tlic 
di||j^ hook-shaped joint, upon the apex of which it opens. 

Hie Venom.-— The venom, which is useful to the spider, enabling 
it to kill the small animals upon which it lives, is an oily, trans- 
lucent, lemon-yellow-colourod liquid, with an acid reaction and a 
hot, bitter taste. It has proteid rejjctions, and gives thii xanthcj- 
proteic reaction. 1 1 is difTiciilt to obtain it in any quantity. Wilson 
ri.'commonds triturating the gland with distilliKl water (0-5 c.c. being 
used for each gland), and then filtering, whi*n an extnict suitable lor 
experimental piiiposes is obtained. These extracts are rendered 
harmless by heating to 90” C., and the Active principles arc SJiid 
not to dialyze. The cheniic.d peculiarities and the active principles 
of the venom are little known. Knbert, as has already- been 
pointed «ut, considers that there are two pow)ns:-- -(i) A toxin 
secreted by t^c’ poison gland, and only causing local symptoms; 
(2) a toxalbumin distributed through the body (not originating 
from the poison gland), and causing gen<Tal symptoms The first 
exists alonc^ in Lycosa taraiUula, L. singoriensis. 'I’he second largely 
predominates in Latrodcctus. 

Robert and Sachs have found and studicsd a luvmolysin. arachno- 
lysin, in the venom of several kinds of .spiders, and Sae.hs has been 
able to immunize a giiinea-])ig again^l this toxin, and produce an 
Jictive scnim. Araehnolysin acts upon the red cells ol man, rabbit, 
ox, mouse, and gc>UM*. but ii(»t on those ol the horse*, dog, sheep, 
.111(1 guin('.a-i)ig. 

Spider-venom is also s;iid to inerea.se the coagulability of the 
blood, 'flu* venom of Thcridiiim lugtthre is bolievM to act in- 
juriously on the isolated frog's heajt, even when diluted to 1 in 
100,000, but it is not known whether this is due to action directly 
upon the heart-muscle or upon the kwal nervous apparatus. Tlie 
walls of the capillaries are also said to be damaged by spider- 
venom, and to allow an increased amount of transudation, and 
hence the haemorrhages and oedema seen about the wound. It is 
asserted that the venom acts ddeteriously upon the mucous 
membrane of the stomach and intestines, causing n'diiess and 
swelling, and even haemorrhages, which perhaps are due to some 
attempt at excretion of the poison by those organs. It is also 
jthouj^t that the vi^nom acts upon the ccnttal nervous system, but 
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whether the cramps and convulsions arc really due to action of the 
poison upon the nerve cells, or merely to the altered blood con- 
ditions. has not been decided. 

The reader is particularly asked to ccMiipciri* ilicse actions on the 
ner\'ous system (neiirobixin ?). on tiu* mucosa oJ ilie stomach, on 
the capillary wall, on the* MoihI and ifd (\lls. with the venoms of 
the scoTpion and ot the snakes, which tla-y strongly resemble. 

Acquired imnuinity can be ])ioduced in animals by injections of 
non-lethal quantities of venom. 

Minimum Lethal Dose. Tin* minimimi h^thal dose for cats is 
0-20 to 0-35 mill igra mine ol the dry vt nom per kilogramme of the 
body-weight. Dogs an- less sensitive, and hedgehogs still less, 
while frogs re(|nin‘ lilty times tlu- (|nantitv ol poison which will 
aifect wann-blood»‘d animals, 

. EfTectij of the Venom. In general, tin- symptom-- ot spidor-bili! 
rather resmnbh- thos*- ol tin- sc<»ipion. ami are divisible into (i) local. 
(2) gem-ral. Loe.d inll.iTiimati«»ii i^ gt'iierallv j>resenl. bnl may be 
ahs«*nt, and sevi-re ])ain i-- it It .it the site of tin* wound. The general 
syini>loms an- those i>l (olla])st* coming on graduallv, with some- 
times eon viilsioiis. or laieK a lyphoidal condition i-nsiies. which may 
remain lor wi-eks. Many other symptoms inav also be noted, such 
as nausea, rigors, cold sweats, ilyspmea. lever, delirium, paralysis, 
and coma terminating in death. Inllainmation of the stomach and 
intestines, ooagiilati<m ol the blood, and local lui-morrhages and 
(edema, are the ])rinci])al h-atures <»l a post-mortem exammalion. 
The symptoms ol the bil(‘S of the ditfen*nt spicUys will now be 
briefly described. 

Bite of JAitnh/cdu:^ mactiois.’--T\\v syin])lonis ol this bite are local 
])ain. wliich does not a])pt-ar till some little time alti-r the bile, but 
becomes agcuiiziiig, and may last ior .a coupli- ol d.iys. In addition, 
tetanoid syin])toms may set in. but usually end in recoveiy* in 
ab(»ut ten (lavs. 

Bite of I.atrodcctus hicho. This is tin* katijK) s])ider of New' 
Zealand. The sym]jtoins bc-giii in aluml thirty minutes with the 
formation ol a wiiite v(-sicle suiroundid by a led halo, and severe 
])aiii at the site ol the bite. 'I he g«-ueral syTnj>toms iiic'.lude. Jirst, 
stitfiK'SS ol th(- inus('.les ahcuit the mouth and j.iw, so that it is 
diflunilt to o]H*u the mouth or to s])i-ak. and impossible to swallow. 
The pulse beconu-s vny slov^i (12 to 14 to tin* niniiilr). and there 
is (.-xtreine ])allnr ol the lace and bodv. with coldness o( the ex- 
lrcmiti(‘s, which are cjuite tlaccid. Respiration becomes slower and 
slower, and dc^ath may take ])lac(^ at tliis stag(-. or an illness lasting 
about six w'eeks, and soint‘W'h.'il resi-mbling tyi)li()id, may ensue, 
which may end eitluM'bn di-alli or recov'erv. 

Bite of Thcridimn Iiifiithnv Tliis bite is cliaract(-riz('d by smart- 
ing pains, no rcdiu-ss or swelling, cold sweats, resth^ssiiess, dizziness, 
menial anxiety, dejnession, vomiting, cyanosis, convulsions, status 
tyi)h(>sus, and, unless improvenKmt sets in. death in thre(‘ days. 

Bile of Theraphosa avicularia, — ^The TheraphoSeX come under the 
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commoner heading of Mygale, and cause prolonged inflammation 
and extensive cicatrization. Theraphom javanensis is reportetl to 
kill mtm. 

Bite of Chatopclina ^olivacca. The local symptoms are gn^al 
])ain, redness, swidling, but whether .n g ni‘ial ort(‘ct (curari-likt* 
poisonii^ of the voluntary muscles and death from sloi)])age of 
respiration) takes place is vt'ry doubtful. 

Bite of Lycosa tarantula -The bite of this si)idt*r pnKluces wheals 
surrounded by a red areola, but no gentTal symi)toTns result, and 
tarantismiis only exists in popular imagination. The tarantula 
dance was probably intrixluced as a curt', with the purpose of 
keeping the patient on the move, so that he should ivrspire. and 
thus get rid of the i^oison 'Fhe tr.ulition ol the Middle Ages was 
that the biti* caust'd the dance Ireii/y. Chorea saltatoria, or taran- 
tismiis, which was sni)posccl to lead t*) such violent exertion that 
death resulted unless tlu* \'ictiin was soothed by music. 

! hi HUi t'f I'liciYii diath'wa !)ite of Ihr (oniinoii ^]>i(1oi* has 

been reientlv ])ro\e(l bv KtjlxTt and lo br poi.soiioiis. 

The Hilr ot a lUiugal Sfiuli r. -I’lnk hits let eiitlv de.srribeil u heipetii eiiiptioii 
on ibe laci (jf Ih n^alee children due lo a ‘>]nder bile; lot this he recommends 
fumigating the laee with the snicike evolved when liinnis ol mnslard-oil cake, 
burned in a chan rial fur-, ar<‘ diopped min .1 basin ot cold watcT. 

Diagnosis.- B(H*-st ings, scon)ion-bites. and ordinary skin bacterial 
infections must, cif rrmise, be distinguished from spidcT-bites,. with 
which, without doubt, tliey ha^'e been oftem 1:011 founded. The 
local symptoms and the history ouglit to be some guide. 

Prognosis.-- This is generally gooj. 

Treatment.- Pnwent absor])tion hy the i>roximal ligature, open 
the wound by an incision, and a]>]»lv alkaline siilutiuus c.g., we«'ik 
solutions ol ammonia or carbonate oi potash, or ecjual ]>aiis of 
spirit of ammonia and water as a wet dressing. It aiijicsirs to us 
that a strong permanganate ol jiutash solution ought to h(‘ given 
a trial. 

3. Acarina. 

The* Ixodoulea, or tick^, arc* wc'll known to i:ausi* M-veu* symptoms 
by their bit«*s, apart trom the iiilnMliictioii of any jiarasite such as a 
Pirophisnia or Spirocfucta. 

The .anatomy of these. arthroj)o(ls is givcai fii detail in 
Chapter XXVTIl.. j). OSej. to which j'efcTeiice should be made, but 
a few remarks are nc'cessary concc'niiiig tin* act ot liiling, wliich 
has been studied l)v Nuttall. 

The tick pierces the skin by means of thi‘ lei*th on the digits of 
its chcdicene. The digit is capable of being extended by an internal 
muscle, and tiirnc*d outward by an external muscle*. Tlu'se move- 
ments, occurring altenuitc'ly, cause the teeth to cut the* skin, and 
as the* chelici*rje work deeper and deeper, tlu* hy]n)stoine is dragged 
into the wound, and by its recurved teeth keeps the* tic'k in position. 
The palps but rarely enter the wound. During this act of biting 
it is believed that tile salivary glands pour a considerable amount 
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of .^cretion into the victim, but the nature of this fluid and its 
action requires further investigation. Nuttall, drawing attention 
to the iininiinity I'ollowing bites, s;iys llial it is probable that this 
secretion is toxic in its action. • 

The Effects of the Venom. -Witli n-gani to tlie Arpsidse, Arfi^as 
persiens Oken has an evil reputation in l*er.sia, where its bite is said 
to cause severe pain, lever, lassituile. delirium, convulsions, and 
even at times deatli in new-comers, whih* natives are immune. 

Bordier consider^ that iliest* sviujitoins are duo to the injection 


of a poison, but this would hanllv a 
bury ioimd in his own e..iM‘ in 



Fic; I S. — Vkntral Asvfct ofth i-- Moutii- 
T'ak rs OF A Tick [HamaphyAttlis punc- 
iaUi Cani.'iTRINi and Fanzaco). 

(Aii<‘r Nultall, Cnopor, and Kobinson, 
Jnurmti of Parasitology.) 

I, Chclu'iTa*, showmj; le«th; 2, hypostomo, 
sho\viii}> mws til ircurved tcelb; 3, palp. 


[)pear to bo likely, as Louns- 
Snith Africa that the bite 
caused only slight itching. 
1 1 the symptoms are properly 
dcscribVd in Persia, it would 
indicate that the tick intro- 
«lucod some parasite into 
the new-comor which caused 
a detinite disease to which 
the. native had acquired an 
immunity. 
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b'lO. J9 . — Chulickka from tul 
Same Tick. 

(After Nultall. Cooper, ami 
Pobinson, Journal of Parasi- 
tolo^y.) 

I. Internal digit; 2, external 
digit. 


Arf^as rc/lcxii'i Fabrn iiN mJy cause.* l(»cril jiain and swelling, with 
sometimes an tTytheinatous i*ruption, while, thi* site of the bite is 
marked for jears by a cicatrix. The bite oJ A. bnmipti ISieiiniann 
is also severe. 

Ornithodoros moubala Murray inllicts a veiy painful bite, with 
much swelling and the formation ol raist'd hard wheals, in Euro- 
peans, which may Uis^t several days. 

Ornithodoros turicata Duges may cause swelling and numbness 
all over the body, with vomiting and diarrha'a, accompanied by ' 
an urticarial eruption and proIut.e pcrs])iration, with rigors, fever, 
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headache, and backache if the poisons enter a vein. I^ally, an 
ulcer may form at the site of the bite. 0. icUajc Guerin MteevilU* 
causes severe itching and pain. 

With regard to the iKodid^e, Ixodes ricinus causes severe der- 
matitis, which may be followed by j)ustules and' abscesses, with 
cedema, lymphangitis, and lymphadenitis, associated with fever. 

Treatment- "The treatment of tick-bites is first to detach the 
tick, which is by no means easy, as the rccurvwl teeth of the 
hypostomo hold on to the \v«)iind very firmly. The best plan is 
to rub any oil into the ventral surfaci; of the tick, thus interfering 
with its respiration, and coiupelling it to detach itsidi from the host. 
With regard to O. tuHcalu, it is advised to a])ply the actual cautery, 
as the effects of the bite are .so scweiv. According to Wellman, 
Ornithodoros bites should be tnyited by bathing in very hot water, 
after which I)icarbonate of soda .should be applied in strong s«)lution. 
Itching may be allayed by a menthol ointment (i to 2 i)er cent.). 



As regards ]>ruj)hvl.'iNis. liadly iiilrcled u.ilive huts .-should be 
burnt, while ordinary houses in;iy be funiigatc'd with sulpliiir or 
carbon bisulphide, or sprayed witli kerosem* or bijiling water. 
Beds must always be raised Irom the ground, and tlu* leid ol th<‘ 
bedstead placed in water containinj^ kisoM'ne, whili' pyrethrum 
powder may bo diistc'd betw<*eii the coverings of the bi'd. Wellman 
insists that nativi'S should not bo allowed to sh*ei) near the 
quarters of European?.. 

2. CllIUU’ODA. 

TTic class Chilopoda includes the Scolopcndridic, or ccntip(‘di‘s, 
which arc anjiiials with a head and a uniiormly segmented trunk, 
possessing numerous* legs. They ans very colnmoii all over ihc 
world, but the tropical ^ecies are much larger than tho^e which 
inhabit the Temperate Zone. They live under stones in shady 
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places, especially in wootls. 'Flu* jjoison apparatus of the centipedes 
is formed by the ai)])endai:es nl the first trunk segment being 
nKxliiied so us to lorni a lur;;*- jKiir of jaws, at the base of whicli 
the poison gland lit-s. The din t of this gland o])ens on th<' apex of 
the claw, and tlK*re 1 <>re. ;is ilii-rr .ire two jaws, a centipede-bite, will 
show two niiniiti* lunieliiii-*- or drops of blood. 

The Vi-iKnii i-. ])? imai il\ intended to kill their prey, wliich consists 
of smrdl iiwcts .oid l.-iva 

Geographical. I In- Iin»'«t noti-d >pecies are Scolnpcndra cingulaia, 
b>anee. S]).ini. Il.d\ ; .S', Koch, S moysitana L.. 5 . keros, 

Africa, India. Indf> ( liina, Kc|natorial AnuMieii ; fiVe/>/zi/ 7 /y /ortgiVemns 
Leacli, Mid- l*!unipe. 

The Venom. I lie venom is an .n id <»p.i!esc»‘nt liquid, but little 
inis( ible witli w'.ilei For e.xperiiiieulal pur])oses it can be obtainotl 
bv tie.itine the lower lip and the liook^ with normal saline solution. 

W'luii Jii]i ( 1 «-d iiitfi llh- Veins ol rabbits, it causes an immediate 
paralv'^is, willi coagulation o{ llie blood, wliile under llie skin it 
forms .1 large aliscess. 

Effects of the Venom. 'I he ]ioisoii causes local and geiuTal 
svmptoins. At first there is itiliiiig. but this is quickly followed 
by intense pain, wliii.h extends tdl over tin* liinli A red spot 
appe.'irs at the site of the bite. whi«:h enlarge^ and becomes black 
in the t-eiitie. and sonudiim^s theie arc lympliangiiis and lymph- 
adenitis Tile general symptoms an* great mental anxi(*ly. vomit- 
ing, irregular pulse. di/,/int*ss, aiul headache. • 

Diagnosis. The diagnosis is obtained by tlie.liislory and the 
ju'eseiice ol the two ininnti jmnclures. 

Prognosis.- 'I he iintgnosis is good, tliougli small children liave 
b(‘en known to die from the ellVcts cd a sting. Adults, as a rub', 
recover in about twentv-four liours at llie mo>i 

Treatment.- Hat he the part Wi*ll witli a solution ol anunoiiia 
(i in 5 or i in lo). Alter bathing, applv a dressing ol tlie same 
alkali. oi li tln’O is mueh swelling and n*dness, an ice-bag. 

II n<*eessaiy, give h>]>odermie inje ctions oi morjdiiii'to relieve llie. 
pain. At a later ])eri<ML lomeiit.ilii)iis m.iy be required lo reduce 
the local iiinaiiimatioii. 

j. Hi:.\ ve.)P \. 

The Hexopi ij.i.or insects. cDiitam many sj)e('ies injurious to man. 

'flu* <»rd(rs to whie.h the^nine.ijial venomous sjiecics belong arc: 
(i) Aiinjilema; ij- lleiiiiptera ; (^;) 1 Iyineno])lera : (q) l.ei)idoptera; 
( 5 ) Diptera; and (ti) CoU-ojiU ra. 


r. Anopleura. 

This onler includes th»* lice, which caiisi* much irritation by their 
bites. 'Mie nature ol ilie venom, liowevei, is not known, and the 
lice are of moi\*, imiiortance as e..n'riers oi disease, and will therefor^ 
be dealt with moie fully in Chajiters XXX. (p. 749) and XXXV. 

U>. «72). 


hi • JL» .'i 
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2. Hemiptera. 

The Hemiptera (Chapter XXX 1 ., p. 761) inoliule the families of 
the Clinocorkhe, or l>u|:»s. ikiid the ReduvicLe, or cone uo.m's. In llie 
latter family is das^ilied Vhoncr^ates hicolonin's Stal, w'liicli, accord- 
ing to Wellman, ])nHliices a very painful bite in imm in Ang:ola. 
Another nieinlKM* ol this familv, as vet notnanuHl. has been described 
by Kinft in tlit‘ Sudan, where il bibs hiiniaii beinfj:s on the lianils 
and wrists. i>roducin" sinrdl red lumps, which, liowiwer. soon dis- 
appear. It is said to be ( losely related to I'honcri^atcs l.imloripcs. 

Bugs,- -These heinij)terons secreb‘ a strongly alkaliiK* poisonous 
sc'Cretion in their salivary glands. 'I'his p(»iM>n flows down the 
ducts ol the stylets, and ])assiu.£; into the wound made !)V the bite, 
dilates tli(‘ capillarii‘S. caiisini^ an increasi* i>i blood in the area 
bitten. This, ol course, is advant.i^L^eons to the insect, allowinj.; it 
to obtain a (|uantity ol blood in a sliort ^.patu' (»l time. Clinically 
the poison e.nises ie<l blolchi*'^ and local swelhiifis. 

It is. h(A\v\'c‘r. mon* coiivenieiil lo discus^, these venomous insiu-.ts 
along with otIuT j)arasites 111 ('ha])ter XX\J.. p. 7f)i, as it enables 
a more svstematic de-.eripli(»n t<» be liiven, espeiaally as th(‘ natiiie 
of the vt'iiom is (piite unknown. 

Hymenoptcra. 

In this onh-r conu- the bees, wa^tp^, .nal ants. 

, APID.K 

The iiKMiibers oi this family which sling are wi‘ll known, and it 
is by no means inlixsiueiit to lu-ar ol annuals aiul even at linys 
human bein.gs in the tr(j]»ics sulh-iing 'severely horn bee-slings, and 
m<nv rarely dying iroin the ejfecls. 

The species gi^nerally credited with evil effect^ are; Apis nit'llilim 
L., the Jiive-bi'e: Wwpci viti^aris L., tlie wasp; I’, ffcnnania I'abr. ; 
I", cntlw I... the Imriiet; 1 ’. urienialis. the hoiiic-t : Iwrioritm 

L., the bumble- bee; 1 ». lapidariiis I,., and Xuompa violaccu, the 
wo()d-b(‘(». 

Historical.- 'I'he venom ol the bei* was lirs,t studii*d by Brandi 
and Kat/eburg in then by Baul Heit in and f'aiiet 111 

1884, but tile chemical nature was lirsl investigated caieliilh b\ Jo .el 
Langcr in 18(17, and in r(jo.^ Bhisali.x made e.xpeiiments mi s])arrow^. 

Anatomical.- -Tlu' body ol tin* bee is divided into head, thorax, 
and abdomen, liom llie posterior end ol tin* last of which project, 
the sting in the hwin ol a chitinous sheatJi. narrow posteriorly and 
wider anteiiorly. 'I'his sh(*ath contains two barbed daits, and into 
its wider poi tion (whicli jiossesses a cleft by winch air can jieiietraie 
into it) two or three ducts irom glands opm. The iwinciival 
opening belongs to tlu* duct of the ‘ acid glaml,’ and open-^ .ni- 
« tcriorly into a sac- -the jioison uservoir- wliicli leads into a 
long, slender, coiled tubular gland, either bilid anteriorly or sub- 
divided into two glands. This long gland ramilies amongst the 
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contents of the abdomen. Tlie ^'cond opening, which lies alon 
side the first, belongs to a small, irregular, tubular gland called the 
alkaline gland, or gland of Dufour. The tliird (gening, when 
present, It^ads into a ]anci‘olale or ovoid* accessory poisonous gland. 

The Venom.- 'f'he venom freshly cxtnided from the bee's body 
weigl}s Ironi 0-2 lo 0*3 milligramme, and is a transparent acid fluid 
with a biltcT taste, a peculiar aromatic smell, and a specific gravity 
of 1-1313. It contains about 30 per cent, of solid matter when 
dri(*(l at the room tenip(Ta1ure. 

I'lie acid reaction is Ixdic'ved to hv. clue to formic acid, and the 
siiiiJl to volatile substances, but neither of these have any connec- 
tion with the poisonous proiHTties of the vimom. 

The iirejiaration of wnom in ijuanlity w;is c'.arrii*d out by Langer 
as follows: Several tlicmsand fresh stings with their venom-sacs 
were placed in oti per cent, alcohol, whicli was in due course filtered 
off. when th(* stings wt-n* dried at 40"' ('.. then pulverized and 
extnict(*d with water. The resulting extract, which , when filtered, 
was a clear \ell()wisli-brown fluid, was then precipitated by 96 per 
cent. alc<»htil. The piccipitatc, alter washing with alcohol and 
ctJii-r, was (liss<»lved either in ordinaiy water or in the same acidu- 
latetl slightly witli acetic acid. From this solution Langcir obtained 
an all)umin-frci‘ active body after repeat<;dly i>recipitating with 
a f(‘W droi>s ot concc-ntrated ammonia and again dissolving as 
above. The a<'tive principle is, therefon'. not albuminous, and 
is thought lo lx* an organic base*, the nature of whk;h, however, 
is niit known. This ])oisoii is destroyed or its^ activity lessened 
by o.xidizing agents, such as potfissium permanganate, and also 
by ferment^, such as pep.sin and nmniii. 

Subcutaneously inj('ct<*d, tlx* venom ])roduces great loc:d irrita- 
tion, but heating to 100^ ('. lor lilletm miuuti-s dt'stroys this effect. 

Inlravi-nous injections into dogs produce convulsions, trismus, 
nystagmus. ein])ro.'^thotoiios, and death fiom respiratory failure. 
This ae.tioii is l)elie\'ed by soiix' authors to be due lo a ncurotoxin, 
but the bl<K>d aflt'i* death is verv fluid, and the red coipusclcs are 
destroyed, indicating a marked hcxmiolysis, while all the organs 
except the s]>lei n show h.'einorrhages and hA'penemia ; so that tlu‘ 
eff(‘cts iiia\’ not b« ^iiie much to the action on the nervous system 
as to that on tin blood. he convulsive effects can lx* ilestroyed 
by hi'atiiig to 100 C. loi thirty minutes, when ll e jxiison becomes 
merely narcotic. All (‘ifems are annulled bv h '.iling to 150'’' C. 
for fifteen minuli*> 

The venom, thereion*. contains*. 

1. InflaiTiniatory poisons, which an- thought to come from tin 
acid gland. 

2 . Neurotoxins: — 

(1) ('onvulsivc, thought to be di-rived Irom the alkalim. 
gland. 

( 2 ) Narcotic, S(.*creted by the acid gland. 

3. Haemolysins. 
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With regafd to the last, Morgenroth and Carpi have shown that 
a iecithide is formed which is 200 to 500 times more haemolytic 
than the venom alone. I'here is, therefore', a similarity between 
this poison and cobra- venom. 

The only marked features recorded in human post-moritmis are 
h\meraemia of the meninges and bloody oxudiition into the vcmtricles 
of the brain. 

Immaidty. — ^There appears to be no doubt that bee-keepers 
often attain a considerable amount of immunity against th(i 
venom. 

Thus, Langer says: Out of 164 bee-keepers, ir wenj immune 
from the first; while of the 153 at first semsilive, JiG became more 
or less immune, and 27 did not. Of the 126 mon; or lt‘ss immune 
persons, 14 said lli«'it thc'V were not affcjcted oven when several 
stings were inflicted quickly erne .after the other. 

Bee immunity, however, is only jiassing, and does not last, and 
th(^ kt'cpcTs s.'iy that tlu' Iirst sting in tlu' early part of the year may 
produce a strong effect. 

Calmette has immunized a moust*, so that it could n'sist ilosi s of 
the venom whicli would surely have been mortal otherwise. 

The Effects 0! the Venom.* -Usually tlu' syIUl)lom^ an* merely 
local, and limited to pain in the iKirt,* n‘dn(‘j»s, and swelling of the 
skin, and disappear in a few hours. Sui^puration is ran*, and bleod- 
lH)isoning very rare, only taking place occasionalh' if the sling, is 
on tin: ey(‘s,„cars. liji*^, oV in fec'bh' old peoph'. 

Slight fever may result in sensitive ])eople, and sometimes general 
eonstitutiomd symptoms, such as nausea, lamtin*ss. gn*at weakness, 
vomiting, precordial distress, dilljculty in l)n‘athing, coldness ol 
the extremities, with an eru]>tion on the skin like- measle s, or witli 
wheals. These symiitoms may ])ass on to de hiiuiii, uiicoiiscions- 
ness, anel mon: rarely eleatli. 

Vespa oricntalis causes seniMme*(»nsi:ioiisness, the* lace becoming 
pale and cyanose*d, the skin (»l the- e'\tn*iuities i:old with a c'lanimy 
sweiat; respiration becomes shallow and sighing; the* i>ul'i(* c|uick 
(130 to 140). irregular, and bare*ly i)er(:( ptil>l(*. On rrcowry from 
this state of shock, the patient comjdaius of a sensation of tightness 
in the throat, and cedenia may devt*lop in the' ne*ck and face*, as 
well as slight fever (too® to loi'' I'.), all sympte»ms (lisapi)e*ariiig m 
twenty-four liours. 

The ordinary be(' may at times cause’severe* s> nqitoiiH. e»l whLli 
the following is an ex.implo: a lady was stung m the* lore*he<iel. 
and ill four minutes swelling of the e*yelids aiiel lijis l)e*gaii. which 
rapidly spread to the .arms, and was associated with acute* .ibclomiii: I 
pain. The luinds became' rigid in the: position oi mmn cn 
and pain and stiffness was felt in the' throat, together with elitliriillx' 
in speaking. There was also vomiting and ii sc*nse ol chilline ss, 
followed by exhaustion. Kecoverx’ was rapid. 

Diagnosis.- -There is usually no diflicultv in this, the' histeuy 
being clear. 
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Prognoas.- rsiially tlu is wry good ; tliu only diingc'rs 

arr in cliil<lrcn and old ic« l)lr |i<*i*soiis. and in nniltiplc stings. 

Treatment.- IJk* iisn.d trantnuut is l>y *i])])licati<»u-> ol wrak 
solntiDn'^ ol amnioiua. wIik'Ii aiiswri's \vi«ll. ('arbolic acid (i in jo 
or I in lo) i'- s.itKl.icloi\ li ap]»licd iinnicdialcK alter the sting. 
I'otas'.inin pcrnunigiinalc may be tried. 

( alineite advises a solution t>l caleiimi hyptiediltirate (i in bo) 
Ol call (1(‘ Jave' (I 111 nio). When thi‘ie is miieli swelling, .J]iply 
iced M>iii]>resses Ol an ice b.ig W’lu n gein-r.d s\ mj>toins develoj), 
stiyclninie nijeelioiis may bi* used. 

l'()KMit'II).i:. 

Ants ma\ app' .ir i.itla i msigmiie.int in thi 1 1 niiUTate Zone, but 
m till .tiopic'- tin y .lie mo^l .ictue and their bites are very paiiiluL 

^Fain ants e i,*.. Mynnim .nid Poncm have a ])oison ajijiaratus 
analog<»ns t‘' tli.it i»l the lues, wliU'li lias just been desciibed. 

The Venom. I he venom i- well known to contain loiniic acid. 
i>nt tin r<‘ iiiii^t be moh* th.iii this in the vinonis ol the lro]>ical 
spec.ie-^, thoni..li nothing n kin»w'n on ihe subji-et. 

The Effects of the Venom. I he mptonis .nv usually (»nl\ lociil 

- tliat Is to say, pain, mtlamm.itiiai. .ind swvllmg at tin* site oi the 
bite- but ill tile case ol the laige tiopieal ants general s\mptoiiLS 
ol laintiiess. shi\<‘ring. and leniporars paialjsis may lx* ]>roduced. 
Indeed, diied led ants iiiaih- into a jiaste li.ive alieady been noted 
as an anow'-]xiison d'hapt'-r \l., p. iSoi. 

In ('e\k»ll iheie is ii s]>eeies oi \ erv siinll ailt'^ which illlest the 
beds ail'd bite ]ieople w’hiU- asUt-p. ]»ioduciiig urticarial iioinphi. 

Treatment. Api>ly weak solutions oj ainmonia. carbolic, solution 
(I in jo), or c.inii)hoialed alcohol, to the jiait. As a iiievcmtivc 
iiieasiiie ag.iiiist tile .lilt-* iiileetiiig bi-ds, spuad some ])ow'dered 
« .imphor m the beds and sliects. 

.{. Lepidoptera. 

Caterjnllars oi intinx liutterllies aie well known to be venomous 
ill tlie tro])ies. ('.lu^ng marked skin eruptions, and even a feeling ol 
illness associated w'lth a slight risr of teini>eratiire. 

W\‘lliiian reiHnU that in Angtd.i the most comnioii stinging cater- 
tiillar is that ol the ti.yei-molh (Andiuhe). OJilled locally ‘ ochipia ' 

- -llial whu'.Ji imiiis whieir]»rodii 'es an angry eruption assiKuated 
witli iniu'h jKiiii Another belonging lo the Liinae.odid.'e, called 
‘ Iijnivi,’ be <lt‘sciibes as causing iiilie.ana. A lliird, belonging to 
the Ij])andce. also causes sj^ere local, aiiil at tiiiKS ivllex nervous 
syni]»toins. W'e are au|uainted with stinging caterpillars in ('eyloii 
and the (iold ( oast, but we liave not detei mined tlw‘ s]»ecies.* In 
the ioriner, a bonibyx larva living <»n the Hilnscits iilant is ajit to 
cause skin irritation. In Jndia, the ‘ konilaJi ’ (»f the Ten-.i is liable* 
t<i cause intense irritation it it touches tin* skin. According to’ 
Jh-ot»k(*, the l.irx'ic of Acfoa icpiiia and Adolia an* khowm to be 
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venomous. Recently Bleycr has described C€^terpillars brlonfting 
to the Bombycidae of Brazil which possc^ss ]>cculiar stinging organs, 
the venom fmm which i)r(Klnc('S kMially urticaria and dermatitis, as 
well as general symjdoinsf which are best treated by tin* local apj)li- 
cation of a 2 per cimt. solution ol nuaitUol in ietlKjr, chlorotorm, 
and rectified si>irits, and by tlu‘ administration ol a mixture con- 
taining liquor ammonif'c acetatis. 

Porthesta Chrysorrluva. - 1 he catenullar <»f this brown-tailed moth 
is reported Irom America (Massachusetts and IIam]»shire) as 
causing a ])eculiar skin eru]>ti(»n. wliich 'l yz/er says is caused by 
the i)en(drati()n into the (‘])idermis of peculiarly iiVKlilit'd micro- 
scopic hairs called the* nettling hairs, which an* shaqilv ]>ointed and 
barb(‘il. Thesi* hairs are sju-ciallv arranged lor penetration, and 
])ossess an irritating substance^ which can b(‘ ilestnwed at 115' ('. 
The other hairs are iiiiiociioiis. 'I'he ])oison causes necrosis" of tin* 
cells oi the e])id**rmis. together with tlu* formation ol small vesicles 
and inflaimnation of tlie corium 

The Symptoms, which are generally thos*‘ ol an urticarial der- 
matitis. but occasionally erv-»i]»elatims-like. mav bi^ dividt'rl into 
two gioups: (i) smere, due to contact with the catei'inllar: (2) mild, 
due to hairs blown into the air and lodging in skin or uiKhu* -gar- 
ments. Hut it must !)(' nuiHuubenMl that some [H*<»]»le are very 
S(‘nsilive and others almost immune. 

Treatment.- -Tlie best tri‘atment is to cl«'ar away the hairs with 
a little «ilk;^liue lotion (bicaibonale oi soda 2 ])er cent.), and then 
to ap])ly an ointinciiit ol iclithy<>l (10 per cent.). 

3. Diptera. 

riieclassihcatiunof the DijdtTa isgiveii in ('Iiapt»T XWl I., }>. 773, 
to which reference should 1 h* nuide. 

('ulicidcc. rile iiritation ol mos<|uito biles is must ii«)tice(l by 
the new-comer to tlie tro])ics. lor as Veais go by a kind ol partial 
immunity is acqiiireil, and the bitis aie nuK'h less notict*d. Some 
])eople appear to have a })artial natural immunity 1*» the bites, but 
this is uncommon. 

Only the fenule mosquito bites and sucks blocnl, wliich is sup- 
posed to ho required for tlu* nutrition ol the eggs. • When the 
Jeiiiale mos([uito aliglits upon tlie skin, it iloes n(»t always bite* at 
once, but may move from one part another. ap]>arently testing 
the (liffereiit parts ol the skin bv its labelhe * 

Having selecteil a given area of skin, it moves the pal]>i away 
from the proboscis dorsally, and at tlu: sanu' time rotates tlie 
labi*lhe on their hinge-joints outwards. 

Tlu* labium is now pressed against tlu* .skin, and is bent into tlu* 
lorm of a bow-, convex posteriorly. An op(*ning in tlu* skin is iJien 
made*, in which tlie nwiidibles and maxilhe work like stiws. while 
• the liead of tlie moscpiito can be seen rocking from skh* to side. 

* Por the anatomy of the piubosub see)^CliapLer XXXil., p- 770. 
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During this proc('Ss respiration is going on quietly, but at times, 
according to Schaudinn, a violent contraction of the abdomen is 

noti<:('<l. which is sfiid to 
be <liie to the carbonic 
acid in the supcriickl 
level's ol ilu* skin, for h 
(ound that when carbon 
dioxid(‘ gas acted upon 
jiios(]iiitoes a’likt' contnic- 
tit>n was produced. 

As tJiis jirocess is ])ro- 
creding, an irritating sub- 
stance. tile chemical 
nature ol which is not 
known, is injectcfl under 
the skill, and it is evident 
that this h;ipj)ens before 
ii*‘ in«>sqnito l)egill^ to 
iie.k blood f(»r the irrita- 
tion is pri'sent whim the 
insect ceases to bit(‘ before dravnng up tin* blood. 

There has been nnn:}i dispute as to whi le this substance comes 
troin, but this aiqu-ars to have been settled by Sc'liandinn, who 


* ^ 




\N.\NOJ’fli.nM Mosyeiliif I Jtl.t 
hhcn MfKiI.n) IN' Till-: A< i »)i** IUjini 

(Alter Nuil«ill .'iiiil Sliipley, Jniirn:tl of 

Nole Uial Ilu* probosn.s liei*'* iit.l enier tl 
wound and that jt i.s bent eorixex 
Note the disionsinn ol Ihc abdomen .l« sih u b\ 
the space lK*lwoeii the iorjia and Ilu*. stern.! 
In the natural condition tins space would 1* 
briji^hl red fioni tlie lilnod m (he .Lbiloini'ii. 


2'2.- Hf.ao ok .-hiopkeles wacuhpenvt^ Miucen. 

(After Nutitiil and blnpley, Journal oj Hyf;inif.) 

I, Labium; 2. maxilla*; 3, liv]>o]ihary]ix; 4. mandibles; 5, labrnm; 
r>, palpi; 7, niitcnna*; S. occiput ; g. 10, clypoiis. 


trituiratc'd the isolat«l salivary glands in salt solution, which lio' 
ap|)1iod to a wound with nogativc' rpsull . On the other liand, when 
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he applied the isolated oesophageal diverticula to a scratch, he 
obtained the chardcteristic irritation and redness. These oeso- 
phageal diverticula contain gas-bubbles and bacteria or moulds. 
The bubbles were showip by Schaudinn to contain carbon dioxide 
by applying baryta-water to the diverticula, when a precipitate 
was obtained. The fungi need further investigation, but they or 
their products app(*ar to be tht‘ real cause of the irritation, for 



I'lt;. 2 3 ^ -Anii kior Km) 
A Manuiulk. 

(Alter uiitl Shipl( 

Journal of Hvgii nv.) 



I'H.. 2^.- ANThKIOK L'InD OF 
A Maxii.i.a. 

( \ft(*r Nutt. all *ind bhipioy, 
Journal of Hygiene.) 


when Schaudinn jiivshed the carbon <lioxide out ol the sac the signs 
characteristic ol the bite were still ])RHliiced. It aj^pe.'irs probable, 
therefore, that the* jiowerlul abdoiuiiial contraction mentioned 
above expels the gas, bacteria, ami fungi Irom the (esophageal 
diverticula and the saliva Ironi th(‘ sidivary glands 

It is possible that tin* chemical jiroducts ot the fungi, by causing 
local irritation, bring more blood into the ])articiilar area of skin 




Pn.. Tilt: .\LJ.MiNi\RY r\.NAL ov Anojhi mavuhtunni^ 
MKlGbN. 

(After Niittall iiiul Shipley, Journal of tlxgicm.) 

• 

1. Mouth and l)U(x<aI e.avit> ; 2, pharynx; 3, (rsuphafriis ; 4, dorsal and 
ventral <rs(}pluigeal diverticula; 5. proveiilricujps ; ti. salivary glands; 7. narrow 
portion of ventriculus; 8. so-iall(*d stomach; 9, malpighian tubules; 10. intua- 
tinc; 11. rectum; 12, anus. 


affected, and thus enable the mostpiito to ged her supjdy (piickly, 
forfeisding only takes two to three minutes, (luring which tiim* some 
mosquitoes will so overlill themselvi'S with blood that it may be 
ejected per anum. Th(' use of the carbonic acid is probably to 
prevent the coagulation of the; bh^od, which is drawn up tlie large 
Blood-tube formed by the labrum cpipharynx and hypopliaryax 
by the suctorial action of the pump-like pharynx. 

15 
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Symptoms. — Shortly alter a nio'^ciuito has bitten a person. »'i 
sensation ol itchiiii^ is I'Xperieiiced in ilu: affected part, which on 
examination is M-eii to be iiillained aifcl riMldidi, wliile a wheal not 
unusually de\ elops, esi)ecially m person-^ new to the tr<»pics. Some- 
times a papule or even a nodule may lorni on tlie hite ol the bite, 
while mon* rauly scratclihif^ lc‘ad^> to .si e.(Hidai\ iiih'ction and tlie 
loriiiation ol boils, lymphani;itih, or lyinphadcuilis. 

Treatment.- -'riie itching ni.iy be relieveil b\ dilute solutions ol 
amiuouia (Scrubb’s Aiuinoiiia is a l.ivouiiie remedy). oi hy ,15 p»*r 
cent, solution ol e.irbolic acid, or j per cait. alcolu>lic lotinii ol 
ineiilliol. lull.imed biles may be cle.iiied with 1 in 40 carbolic 
lotion, and afterwards divsseil with hoiacic ointment. I.ocal septic 
]M)isouinf; should he lie.ited by boi.icic or carbolic lomeiilations, 
while boiU .iiid <il)se<''ise'^ must lu* oj)i n* d. 

Prophylaxis.- -'riie j)re\enlion ol mii-^tpiilo l>ib> will be discus>ed 
in tile cliajiUT <jn Alalari.i d'li*']*** r XJ 

OifitT y >?/'/( 'm.- -X 111 iieiou.s flies other than tin* CiihckUe cause 
irritation hy iheir bite'^. such as tle.is, lull ihe naluh‘ ol the venom 
not beiiiy well known. tln*y will be cimsuleieil togetlier 111 Lh.ipters 
XXXII , j.. 771, v.XXili., p. M |. and VXXiV.. p. S57. 

ill t'.ipe ( t)lonv llieie is a supu’slitJou that the ‘ bee moth 
i.e., il«\tiliV-head moth, AcIicroniM LiiiiicCUs- is poisonous 

This N iw»l so. 

f». Coleoptera. 

lies and their l.iiv.e are capable ol nilhctiii^ severe biUs «ij 
woiiniU by m*. aiis oi slilf Ji.iiis. Siloiuius i^iinmuncnsis J.., the 
baw toothed f;ram beetle, is said to lute peoi)le. \Vellnuin ilesciibes 
the larva ol a beetle, which tin* natives t>J Anf;ol.'i call ‘ ocliisia,' 
Nvhich im aiis * to be lell aloiK',’ whose bristles will eveii peiiefrale 
the skill ol the solo ol the loot, causiiij» iiaiii, iiillammatioii, and 
even slou^liini’, wlieii trodden iijion 

Jhisii'R BilKII ks.- ■ -(.halnius and Kiiii^ m 1^07 have drawn 
atUiitioii to the beetles LpU'aiUa Maekiin, and 

Lpuiiutiil nnicmoMi Maekiin, ii>45, as tin* cause i»l ‘seasonal vesic- 
ulai dernicititis ' m Khartoum, wliih* 1’. ii. Kor^s had studied iii 
ipiO till- same complaint 111 Nairobi. wlii*ie it was caused b} l^cdenis 
lyibipiinclutu Kpp (.sir), and 1*. da Mlva had traced 111 similar 
outbreak-, in Jlrazil \ol*tviicrii\ Lulunibimis de J-ajiorie. Mysell 

Ui Piedcyits pcn'i^yinns I'ahricius. lisoi, in M.ilaysia. and Kodliain 
and Jloussiaii to a sjn*cies ol the f^eiius J*uu(ctits I'abricius, 1775. 
iMiially, Koiibaiid has sl.ileil tJiat hpiLaiitu /lavicoynis Dujardiii, 
l8j8, is the cause ol the same coiiiidaiiit in ^cin*gal. 

Tlie w'liide subject, however, belongs lu t ha j iter XC\'l., the 
Derma iozoiascs, and is only meiilioncd lieic lo' the purposes ol 
retcrenec. 

It will be iiote<.l that I lie various authors i»nly mciition two 
genera— viz., hjneaulu Dejeaii, jSuj, winch belongs to the family 
CanlharideB Leach, 11^17, and Pa:dcyus b'abricius, 1775, belong- 
ing to the family Siaphylinida, which latter lack the appendage 
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on the vontral aspect <»f the claws which is so characteristic t»t the 
iornier. 

'rile lih'-history ot lliest^ beetles is ver\' conii>lic:ited. and much 
of it IS si)ent under tin* ^foimd. hence the seasonal factfjr in tlie 
eruption c»nuse(l by enntharidin, which is present in tlie fluid 
exiidint? from the inst'ct. and tsjH'cially Irom what may be termed 
llie knee-joint, wlieii irritatiHl. 



1 m(. iO. Hii.stkr Hi ktm 

1, Upper .ind siualK*! L/>it(tiiia tomentosa Maeklin, ib43, •incl tlie lowei aiul 
l.Lr(*er lijmauta sttfif^hirnia ALiokliu, iS.|5; 2. Mviubns Htfhira de .Mdisfii), 
^ i*- cl.iw ot sapphinna, to sliow the long .ippeiidiige which is iisiuiUy 
closcdy .ipplioci to il . 


MOLLUSUA. 

A venoinou'^ Miiiil oi unknown f^eiiiis »nid s]»et:ies is d( ‘.scribed 
in the Solomon Islands. Tliesi* snails [lossess radula^ ])rovided 
with pointi'd tiibiiKir tei'lh, .inned anteriorly with a barb. Fhese 
teeth are connected with a iioisoii {;land, and are ca])able ol injuring 
men and jiroducing sevi‘n- wounds. Hites of the cones ami augers 
(Terebridn) are said to bi‘ iioisonoiis. • 
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VKNOMOrS ANIMALS {loufinuai) PISCFS 
AND AMPHIBIA 

Pisrc.s - ill I alidii- -(k‘tl^la|J1lil n1 ilisti ibiitiun by 

. lull • I'liison li\ Anipliii>i.i Ki'lprciu i s. 

PISCES. 

Ail ovi-r Ihr wmld. but tsprcKilly in lro])i(:.il si*as, Ihm* :nv fish 
which for ]nir])<»M*s ol dcfcna* i pnisonous tluids from special 
f^laiids. These lish have been but little studied, and still less is 
known about the nature of tlu'ir veiunn and its phvsioloKieal action. 
A f^rcat deal, howe.ver, is known In* residents in the tropics about 
wounds inllicteil by tluist* lisli, and the doctor practisini^ therein is 
bound sooner or later to conn* acro-»-^ not merely persons who know 
a i^ood d(!al in a geiK'ral way about the subi<‘Ct, but, those who 
t‘ither are sufferin/^ or havt* suthied Ironi the noisoniiv^. It is 
therelore necessary that the tro]>ical practitioiuT should ha ye some 
knowded^e of venomous hsh 

The subject mif^ht be studierl bv cl.issifyiiif; tlie li'^h zoolopcally. 
and then taking them st*riatim and describing their poison and its 
effects; but though a zoologic.il list wdll be given, this does not 
seem so satisfactory as to follow Hottard in his specud clasMiication 
basttd on the manner in w'hich the lish inllu.ts tlu* poison. 

Venomous lisli may be classilied into: - 

('lass I. Fisli w'hich poison by tlu‘ir bite, 
t'lass 11. Fish W'hich ])oison by b.irbs (siunes) connected 
with six'cial glands. 

('lass Jll. Fisli which j>oison b\ a secretion prepared by the 
skin glamls. 'I'ftis class is illustrated by the lamprey, 
W'hich is only know'n t*) ]>r(Kluce ])oisoning wdien eaten. 

It w'ill be understood from the above' elfi.ssilication tlint venomous 
lisli are to be distinguished fn»m poisonous lish- -z.e., from fish 
which caus(‘ '»vm])t()ms ol ]>oisoning when their flesh is eaten — 
for the flesii <»i vi-nomems lisli c.iii hr eabm with impunity. The 
poisonous lish and their effects have been briefly described in 
Chapter XI II.. p. itjj. under tlu* heading Poisonous Food. 

During the spawning sc;ason the quantity and the \ irulcncc of 
the poison of venomous lish geni'ralU' increase, and, indeed, some 
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gcntjm- Coitus — arc only venomous at that time. Poisonous 

gliintls, being protectiviN occur more commonly in W(*ak and small 
rather tluin in large llsli. hence they are nK>rc Ircqucnt in bony 
than in cartilaginous lish. which latter are usually of large size. 
Venomous tish an^ often c<mspicuo!is by form or colour. 

Historical.- -Tli(' history of our kuowledgi^ of venomous fish has 
be(‘n Well written l^y Faust, who points out that it was Aristotle, 
th(‘ Father of Ichthyc»]ogy, who fii*st established the hid that fish 
could ])ro(luce f)oisoned wounds, and that after his day informa- 
tion on this subject a])i)ears to hav(' bet‘n V(‘iy uncertain, and 
doubts were cast upon the facts aseestaim-d by him. ModtTii 
Knowledge bi'gan in rS-|T by Allman writing a ]»a]u‘r on the stingii^^ 
l>ro|)ertie'^ of the lesM'i wisiviM' CJ rifclfiuifs vijn'ra), which. h(' said 
with all leseivation. was pn'b.abl\ due to a |)oison-gland at the 
bast: (.{ the oi»erciil.ir valve. Further researches W(*n; iitadc by 
Jiyerley in iS4(j. (liinther from iSb4 to kSSi. (‘orre TiSf)5-«Si, Gressin 
jSKj. an<l Savtschonko. who produced his e\’ci‘llent atlas in i8S6. 
It is. h(»wrver, Ikdtard, in his thesis on ‘ l.es Poissons Venimeiix ' 
in iSSc), wilt) I'list gavi' a clear ae.count ol th(‘s(‘ fiJi, and he has bei*n 
Inllowed bv Court ii-re in Ihiot m ii)oa-o4, aiul Fvans in 1^07. 
llie natuii* of the i)oison 01 iioisons. and its or their physiological 
(‘lf(‘Cts, still require considerable research. 

Effects of the Poison.- As lar as investigations have gom*, it 
apjiears as though lht‘ venoms of the different fish only varied 
quantitatively, and not (lualitatively. The effects are local and 
general. Tli(‘ Iqcnl <Tfi‘cts consist in pa inful simsalions, swi*lling of 
the part, which may spread over the wliole limb. sui)i)uration, and 
even gaiigrem*. Tlie. general symiitoms apjn'ar to be due in the 
first instance to the action of the venom on the central m*rvoiis 
system, which shows itself in (‘xcitatiou. and later insensibility and 
])aralysis. An action 011 c.inliac muscle lias also binm recorded. 
In man de.ith has been known to occur from wounds of SynaJiceia 
Imichio, 

Persons Chiefly Affected.- -The ])ersons cliiefly affected by the 
venom are cooks and fisluTiuen, but the latter are well aware of the 
danger. 

Diagnosis. — ^Diagnosis is to be olitained by the history ol the 
injury. 

Prognosis.— This is u-iially good but prompt treatment is 
needed. 

Treatment." -'flie treatment ol a poisonous wound due to a fish 
must l)e based upon tlu' lollowing principles:- - 

1. Prevent as far as possible the jjoison enteiing the genei.d 

circulation. 

2. Neutnilize the ])oison as far as i)ossible locallj^ 

3. Treat the general symptoms. 

I. Prevent IhcPoison entering the General Circulation, — I'hc wound 
will usually be on an arm or a log, and therefore it will be quite 
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easy to apply proximally a tight bandage with the same precautions 
as mentioned under Snake-Bite (sec p. 274). 

2. Neiitraiizc the Poison /^eca//y.- -This should be done by opening 
the wound and lotting it blot'd while wnsliing it with i per cent, 
solution of permanganate of potash, or by rubbi]^ in crystals of 
the same substance, and then ap])]ying fomentations and aseptic 
dressings. 

3. General Treatment.— ■nu'^ pain must be relieved by hypodermics 
of morphia, and nervous symptoms by bromides; syncopal attacks 
bj' stimulants and hyixKlermics of strychnine; failure of respiration 
by artificial respiration. 

Zoological Classlflcafion. 

The vt’mimon.s may be iI.ismIik! a'> lr)ll()\\’s - 
Subelah^ I. mabiiiobram liii. 

Onk-i 3 Seine 111 1. 

Siiliordei 3. ivaii. 

Kair.iiy Myliolm lnhe. 

\rvliubri1is aqiiUci Liiiiifeiis. 

\i lob.ilis nariiiari Eiiphnu^ieu. 
iMiTivly Try»t>nula‘. 

* 1 1'viToii pj'stiiicua Cuvier and other species. 

Subclass V. Iclcostei. 

Grade A. 1’hy.sostcjiui. 

Siibordei c'vprini sihiriionnes (O.^tariophysi). , 

I’ainilv Sihn ida*. , 

PlotoMlS .MH'Ulll.Uls liloi.li. 

S.i( cobniiu hiis io.'«.silis Mloc li. 

SulHjidei Anjiiiillilonne.-* ( Xpoile.^). 

J'iimih Mui'.'eniila\ 

Miiiauici helellH Liiiii.eiis. 

Grade H. I ’hysev listi. 

Siitiorder !>>. AcaiitliupleiSKii. 

Division 1. Penitornies. 

Kaiuily Ai anthiirii!;e. 

Ai aiiiliiinis Inridii.N. 

Di\isioii 7. 'J'ri^liturjiies (Si h'lopared. 

J^aniiJy 'I 

'Jiit^la hiri'iicJo I.iimoiiis. 
h'amily Siorpapnidjc. 

Syrian* eia brai liio Cuvut and Valencicnnos, 182G. 

,, vei 1 IK usa SehnuiclcT. 

SioipcL‘n<*. fxiaiicliconiis Cuvier and ValencienncSp 

1 ^ JO. 

„ riiabolus Cuvier and Valenciennes, i S26. 

„ pon us Linnaeus. jA' 

Pteroi:^ antenna ta Dll x'h. 

Pelorfilaxncntosu in Cuvier and Valenciennes, 1826. 
Family Cottidse. 

Cottus scorpius Liiinsus. 
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Division 8. Blenniformes. 

Fwinily TrarhiniJaB. 

'rracliinus draco LiiitiXMi.s. 

, „ vipcra Cuvu*r and Valt'iuiinuies, 1826. 

radi.it us Ciivirr and ValMiciennes, 1 826. 
„ iiranous Kiss. 

Family Uranoscopidae. 

Uianoscopus S(,aber Liniujcus. 

Family CallionymidsB. 

Callionymus lyra Tanurrus. 

r'\‘iiiiily ri2itra(*1iidaB. 

Ikitrachus bni. 

grunnirns lllocb. 

rhalassophrync rcliiulata (lunthrr. 

,, ' maculosa CiiinlhfT. 

AUdeiiaitm.-Surmniiii milahili (Cuv. and \a 1 .) and ilolocanthus impcrator 
(Ml.) arc looked upon as po.ssiblv |)ot.soiioiis, but llirre is no deliiiile evideiue. 
f'hc Silarida: arc believed to bo ]H)isunous. berau.sc home of iliem possess sac* 
Like organs opening into the axilla^ of II10 pe« loral fiiih, on which there are 
powerful spines. 

Geographical Distribution. 

The geograpliit al distriliiitiiin •»! vonoinous lish i*? in temperate and Iropiccil 


PlotobUs .inguill 11 In 
Miir^ena Uelcna 
Acaiithurus lurid n,^ 
Prigla hirundo 
^ynanc^fia braohio . . 

,, veufucosa 
S(orpjeiui giandiionu^ 
,, diahul'is 
,, ponii}- .. 
Pterois anteiiiKil:i . . 
IVlor filamentoNiiiii 
Cottus .si or[>ius 
'rrai'hiiiklae. . 
Uranosi'opus scaiiei 
Callionymus lyra . 
Datrachidae. . 


Ti'lCOShtMt. 

Indian ean 
Motlitrrrauean. 
rro)ii(a1 .\tlantii 
l*higlish ('ban riel. 

Iropiial P.ii ifu 
Indian (h ean. 

Waters ol llie Viililles. 

hidiciii tkeiiii and I io])ical PiU itic 

Mediterranean. 

Seasol llie Indies a ik! ICqua tonal PeU ific. 
Water.** ol 1 Ible-de I''ranee. 

Seas of luirope, A.sia, ami North America. 
Waters of Kiiroj'e. 

Mcdilcrranean. 

Wa 1 tTs of 1^*1 ance . 

Waters o^Trophal .\iui‘iua ami India. 


Leaving, however, the zoological classification, we will consider 
he venomous fish according to Bottard's idassil'icatioii, excluding 
riass III. 

Cl.ASS I.^ 

Fish which Poison by thihr Bni:. 


The type of this class is the genus Murtrna, all of which possess 
powerful teeth capable of inflicting seven* liites. According to 
('alnicttc, there are more than 011c hundn*d species in tropical and 
subtropical MurcBfia Helena L. is found in the Mediterrant'.in, 

and Mummjgkoringa Cuv. in the tropical Atlantic. 

. The poison apparatus consists of a pouch lying above tlu' cover 
ing of the palate limxl with epithelial cells, secreting the venom. 
This pouch is capable in larger species of holding about c.c. of 
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poisoii, and possesses three' or hmi slrr»njn conical toclli curv(‘d with 
an anterior convexity. Tlics(‘ trctli an- not jrroovrd or chaimclh'd, 
but are easily moved and t'uclrd. ;ind are enclosed in a sheath 
iormed by the nnieosa of tin* ]Mlati*. riie^puison collects between 
the teeth, and ■.imi>lv llo^v^ down them into the wound. 

The venom lia^ ii<»t been studii‘d. eNei‘|)t so lar a^ to show that it 
has some di^c.stive action. The t‘Jfect on jiiiiii is not certainly 
known, but is supposed lo leatl to syncope. 

Anotlier lish, tlie biti* of which is much dreaded, is Teirodon 
Iliivialilis, which i-^ louud in the waters o| Ijidcj ( hina, and fre- 
(pientlv attacks the nali\es. e-pei'i.ilh i hililreii. 

y.LX-ss II. 

IWsJI AMIK II Iiv .Ml \\s ol ^IIVI.S .\SS( KT.X I FD Wllll 

PolSM\ (H \M)S. 

Holtard cl.is-.ilies ilu* poisiai .i]jpai.itiis ol this class into thn-e 
jiiioups :■ - 

1. Ai«i>.ir.nii> 1*111111 Iv lies**.!, .'iii*l Hiiiilore Iwlun. the poison tan esi ape 

.1 iiit'Trhi.'iri* ii.!i>L In* iii;iUiii*il 

Svn>ui t ta bon Ino. 

,, MiMun^a. 

IMol'i'-ii 'iieMll' I-. 

A]i|»,uMiie paili.illv ilo.c*r- 

1 li il i.s-opFi \ IK i< 11 iilata. • 

p, inaiiilii^a. 

j Ap]».iialu-. in iiiou oi i oir.iiiiiiui uilli tin* exterior: — 

Is.iii.miiN M|i*-.i. 

,. ii.nc'. 

. l.llll.lOl . 

.11.111111-. 

( iiUn-. o iii| HI' 

I.iiliali' 

.. 

' ’,illi.in\ pill- Ivr.i. 

>( ii! |ia‘na {ii).* im. 

,, --ilOl.l. 

I 'li-irM*- .mil iiiiata. 

Telia fii.iiueiiti>suiii. 

\i Miilliimis liiriflii*^. 

I raiiov opus svrihei . 

*1 lillUlii!i). 

'llie poison glands aie i;eiuralK jdaced at tile base ol the dorsal 
or anal tins. oi niulei ^jiiiies on tin o]»erculum. 'Mu* f^land com- 
nnmicates with one or inoti r;i\s ol the Jins. 'I'he baibs may be:-- 

1. (iroovid. but liavnic the |LMoove converted into a canal by a 
membrane, wliidi imi'-t be ruptured f<ir the jioison to cscjipe. 

2. Canalized by i;h.-iineU wliieli lead to a]HTtnres near its ti]>. 

Tliis arran^eiuint ol the rays aj;rees w'itli tin* types ot ])oison 

a]»])aratus meiitiomd .ibove. 
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Section 1. Poison Apparatus Entirely Closed. 

Tilt* apparatus is connected with the dorsal lin, and is passively 
delensive — ^that is to say. the Jish cannot eject the poison unless 
the barb is broken. 

Exampi.es. — Synanceia [hrachio und many olhei s]>ecics);/Voto.s«.s 
amh. 

Synanceia (brachio ami many other species).- - This fish, called 
* ra])aii de mer * in Iteunion, * L'lfle * in Mauritius, ‘ ikan Satan * in 
Java, and ‘ nohu ’ in Tahiti, is clistributed tliroui;li the waters of 
the Indies, Cochin ( hma. N(‘\v ('aledonia. and the Ricilic Ocean. 

Us poison api)aratii'. is coniK^ctrd with the dorsal hn, wldch has 
thirteen barbs, i*ach oi which is siipidied with two poison n servoirs, 
to wliich beloiifi ten or twelve tubular .trlands It cannot eject tlu* 
])oison itself, but ii tiodileii upon by the naked loot, the barbs 
imter the skin, and tlie poison is pressed niei'haiiically into the 
wound. Tile venom is liin])id, bluidi. and slijihflv acid, riie 



i-j Svoitud-ii I'lymmsit Sv iinmdlr. 
(I'roni S.'ivtsclit nko's * of Pdimmiou'. I•‘l^h.') 


syinptoiiis are severe ])aui. spn adiiifi up tlie limb. I he sufferer 
becomes viohuit, throwing; hiiiwlt Iroin sitle to side, and even 
asking to liave Ids loot cut off. Soinetiine>» syne.o}>e and ileath 
may take jilaci*. In otliei* cases abse.esses and symptoms of blood- 
poisoning nuiy be noted. 'I'Jk; skin surroimding the wojmd bi*coin('s 
bluish, and may slough, in which cast' repair take.*^ .1 very long lime 
to be completi‘d. • 

Plotosus an^uillaris.’ -'I'his lish. called * maehoira ’ in l^eimion and 
Mauritius, ‘ sanbilaiig * in Malay. ‘ koiirmat ’ in Ab\ssiiiia. is found 
ill the waters ol India, of the Seychelles, aiul other ]»laces men- 
tioned above. The poistni apparatus is eoiiueeled with the d(»r^.d 
lin, and the conditions which bring about the wound, together witli 
till* symptoms, resemble those; of Svnamyia. 

Saccobranchus fos:silis. -Tins lisli is lound in the wateis <»1 India 
and Ceylon, ami wounds caus(*d by its i)ecloral liiis aiy much 
dreaded by tlie natives, as they piXKluce stwere intla nnsi.it ion and 
even tetanic symptoms. 
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Seetton 2.— Poison Apparatus Partially Closed. 

The types of this si'ctioii nn* Thalassophrvne rc4ivulata (hinlh(‘r, 
which i|^ found ni-.ir P.incuiKi, iind T. mac^tln^if (ii'mthcr, which is 
chiclly found in the (lull ot Ikdiin (Bnizil). 

In tiles** lisli the |)*)iM»n n])p»uttus is (hnihUi, then* b(‘in^ hollow 
barbs on the j^ill covers and on lh»* back close' behind the head. 
The barb on lli** ;^ill cover, wliic.h is be^nt somewhat upwards, is 
conical in shape* ami ])it*rc(*d bv .i ce*ntral canal, which is e'onnectcd 
with a poison r*'S«*rvoir situat***! at the base of the* barb. The cedis 
linini^ this siic are preiKablv lh*»st‘ which s**civ-te. the poison. Tim 
venom, the*re‘fore, is ca]>able e»f flowing along this canal withenit 
being forc**d by muscular exe*rlion. 'I he barbs on the dorsum *>1 the 
fish consist of twe* sf>in(*s |»i(*rc**el. as in the* case of tlie ope-rcular 
spine, by canals which e *)imniinu:.ite with i>e>ise>n re*servoirs. When 
the barbs an* erecte el. the ])oistm lle)ws e»iit *>f the* ihirijihenil openings 
of the central e:anals, mi*l llius can enter an\ wemnd caust'd by them. 
Tin* nature e)f the \ i*iioiu jiiel it'^ pliysiologiCtd acti*>n are not knenvn, 
but it i-. *iuppose*d tliat it will be like SyHanceia and Trachinits, 
ihemgh then* no grounel leir this sU])position. 

The* p*)N<*u ,!])p.iiatus ol Batruchus tun eif the wat(*rs oJ North 
;\nie‘rica and B. ei! tlmse ol the Antill(*s are* said to be 

identie’al (Calmette) with th.it just describ(*d for Thalassophryne, 

Section 3. -Poison Apparatus in more or less Direct Com- 
munication with the Exterior. « 

Tliis se'Ctiem cont.iin mimbe*r of fisli, t- best stiielie'd of which 
is Trachinm Jracu. 

I'rachinus draio.- -'I his lish ])e)S' tw*> si*ts e)f poison ai)pa- 
ratus, the erne a barb on the* <i]>i n , and the* otlie*r connec.ted 
with the* elorsjiJ fm. TJie* barb e»ii f h* (»p**n:nluni peissess(*s a grof)\'e* 
which is conve'rte d into a e'.anal In a tin** ni**mbrane, which Icfives 
an opening ne*ar tlie* ])*)int e)f the s]>iiie. 'flii*^ barb, which is slightly 
erectile*, })ie*rces tin* <>])erciiliiin. At its base lie*s the X)oisejn glanel, 
partly cewred by .m aehluctor juuse:le*, which helps to press the 
poison into tlie canal anel to «*rrct the spine. VVliem the barb enters 
the* llesh ot another animal, tin; ab*>vt* in**ntione*d membrane is 
strippe;el e>lT ami the jioison e*uli-rs the* wound. 

The dorsfd api)arotus cemsif.ts ol frejm live* to seven spines joined 
te)g**lh*'r by a nu inbram*. whiedi is ndli(*re*nt almost to their tips. 
Each barb has a de'*]i double channel, the* two grooves of which 
join towards the base <»1 the* spin**, and lorm a conie:al space, of 
which the walls are cen’ert*d with ci-ils wliich st*crete; the* poison. 

The tirsl s\ mptoins are V(*iy s«‘Ve*re‘ jiaiii of a burning or lancinat- 
ing character. '1 In* part Ih* n f iiigl(*s anel becom(*s painfully numb, 
and this may spread ale)ng tin* limb, and apiuxirs to travel along 
the nerves, though the j*»ints are particularly tender. This is 
followed by palpitation, ie ver, delirium, vomiting, and syncope. 
Ihe area affected becomes swollen and inflamed, and if neglected 
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may suppurate or even turn to gangrene. The symptoms may 
last from two to three hours to several days. 

The venom has been studied by (iiinther, Circssin, liottard, Briot, 
and Phisalix. It has also been studied by Jtvans, wlip, alter 
washing the lish, colh^cted it by means of an astplic hypodermic 
syringe, then dried it in vacuo] reduced it to a line powder, and 
finally dissolved it in normal saline or in water. He collected 
the poison from about 2,000 Jish. Tlie venom is clear, trans- 
parent, and very slightly acid. Hyjiodermically injected, it 
causes mortification iind local paresis, necrosis, and hannon-hage. 
Intravenously injectcfl. it causes failure* of tlie h(*art and respira- 
tory pandysis, associated with first a ri^e in tin* blo(vl-pressure. 
which is followeil later by a inarkc-d tall. It abo aiipears to have 
a hcemolytic elfect, which is sui>posed to bi* (hu^ to its amboceptors 
uniting with cndoconipleiuents (lecithin) in tin? red cell. It will 
thus b(i seen that the ])oison in some n'spects resembles snakc- 
venoiii. The venom is l(‘thal to fish, frogs, and mammals. Thus, 
gramme of drie<l venom kilk^d a Irog, and 0-02 gramme a 
mouse. 
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pjci. aS. -‘Ttaihinm draco LiNNisus. 

According to Briot, who lias succeeded in i minimi/ in.*: mbbits, 
the vc-nom contains a lermeiit ca]>abl(‘ ot digesting jiroteiu.' 

Trachivus radiaiiis.- -Polil has studied tlie poison of this fish, 
and finds that it stop?, th<- heart in diastole. The effect ol applying 
the poison to the heait ol tin* frog is to first produce strong con- 
tractions, which gnidually become wt*aker and weaker, until they 
cease and the heart stands still in diastole. 'J'hc iwison has. how- 
ever. no effect on skeletal muscle. * 

Coitus , — The genus Cottas, widespread in the Northern Hemi- 
sphere. possesses a poison apparatus'* which rt‘sembles that of the 
genus Trachinus, but is loss developed, and consists of poison 
glands lying in culs-de-sac in the opercular spines. The cells of the 
gland only secrete the venom during tlie siiawning season, from 
November to the end ol January. 

Callionymus,- -In CalKouymas the operculum terminatt*s in llin'i* 
conical spines like a trident, and in addition possesses another spine 
directed upwards, and these are supplied in the spawning season 
with a small quantity of venom from the gill membrane, which, 
according to Bollard, has little effect on man. 
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Scorpu'na scropha. In this hsh tlu* poison appanitus is SJiid to 
i‘xist not inen*ly in tlio dol■^^ll tin. Inil also in the oj)erculiini. 

In the dorsal Im. tin* lii^l Ihivi- ra>s. which i)r(»jcct about oiie- 
lliird ol thru Ivii^rili lH‘\ond tin* incmbiaki ol the im. are ^Ljronved 
])ostt‘riorl\ 1)\ tim e chaiineN. which jie cniiM-ited into cancnls by 
a line nu'uibr.ine^ and commiinuMle with the i>oison j»laiul. 

On file opercnluin then* are thiee Nm.dl N])ine^. ol which thi^ 
UaiiLie'.f alone is conuetrted with .1 poiMUi jjil.in'l. 

Will'll handled ini\iiUi<»usl\ . .i poi-.oned wound may from 

one ol thi'se i)oiMm ^|)lnes enterm .‘4 the -»km 'I'he action of the 
poison has been stiidkd bv r<ihl. Hrimtou and Ib’iot. Briinton 
descrilH"^ the elfecl*' ol till' poHiui as beiiii; ex*ic:lly thi' sanu- as 
That ’I'nufihiiis ilnin*, ami Pold Ihmks that tlu ])oison ar.ls on 
till' lie.iit ill the same manner «is he ih si.i ibes tor ’I hi chi intis. 



I j<... — Loftu> law 1:1 .. 


ri'Vom S.ivlsclieiiko*'< * -Vilas 'il INu. ms l-ish ') 


On the other hand. l»rioi thinks iliat it is iiuite dilfeieiit from 
Tritihiints. and tli.it tlie elfecis ])io<luced aie bv si'coiularv infection 
of the media iiic.il wound caused b\ tlu* s])ines. Mriint oil's descrip- 
tion of the s\ mptoms 111 man mijiht t>os^ibI\ be due to rrachiints 
only, as he <lo< '- not nieiituiii specilically whether it was Traclmius 
or ScorpiViiti whidi tiffected the pi»rst»n. His experiim-nts on 
animals with both ii.-.li aiiiieJlr, liowever. to have caused the same 
symptoms. He ]ire«,sed the s]»ines ol the iioison organs against 
the hind-hmb ol a }.iuim'a-]>ig 01 a rat. In a few minutes thi' 
animal began to suiter iiain ami twitdiing in the injured limb, 
followi'd 1)\' tnmiois and convulsions (if disturbed), and latiT by 
death from col la ]>se. 

The descrijitioii whi(-h he gives ol the sym])toiiis in human bikings 
for either Scoyp(€na <»r Trachinus is giviui below, but reference to 
his original paper will, we think, convince the reader that he is 
really dealing with a Trachinus sting. 
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The syju])tonis (»J nu nltack iiiiiy hv dtscribcd llius: - 
A sluirj) prick is li*lt llic ^j)inf enters the skin, ami this 
io'l()\V(*d m i\ lew minuter by buiuiiiL* and itcliin.!;. which shortly 
becoiiK' stabbiii.ii jkiiiis, » iiicrecisin{4 in vi(di‘nce and ])asMini:i np tin- 
Innb. The siilfen r now lies down aiul writlu*^. and crie^ in aj;onv. 
wJiile sweat Im aks out on his blow, and ol lijulit i).iss in 

li(»nl ol his He bi-w;in*^ to h‘el a ‘leiisatuai of snllocalion, and 

pid-. his h.ind tc» liis tliroaf e.nd liearl, while lln* jnilse is lelt lo be 
mteunitteiU. Ihesenlly he loses sii;ht ol the bystandeis. .nid in a 
little becomes di lirioiis. or\me, out and siilTerin;^ Irom e.inivulsions. 
This condition niav Ji‘a<l lo collapse and death. i>r. alter l.isliiifj: 
several horns, m.ix eraihi.illx subside, but the convali aience is 
slow, and the iKilieiit muw lak*- ^-vi-ral uiothIi'^ to rei.ov« r. 
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(I'neii s.e» isclu'iikii''- * All.i- nl ) 

lilt Itic.d conditions show' .it lust uierelv the pnek t»l tin* pine, 
bu' ill'- .i|)erluie ni.iy be ])it;ineiili‘d by lla* coveruiii meinbrane 
alivadx alludetl to. I'lie imncture dots not bleed, but llie skin 
anuind hir about i inch is whiter th.in iisuid. and outside this red- 
ness ajipears, but sotui ;dl the suiTt»uii'lin.e skin n led, tiirniii;:* as 
time ])asses darker and darker, till it becomes i»l;iek .imhedeinatous. 
'J'he jirick now' dischar/iii-s Jhiid. In a ilay or so tlie alfectt'd area 
sloughs and sei»arates, leavin?^^ a \Voimtl. Sometiiiu s a s])n*a(b 
in^ gangrene ensues, which necessitates aniputafion. In milder 
cases the jiart remains ])aiTihil and switlhn lor about tliree days 
before re*covery. 

Plcrois tnUen}iafa,~--'[l\r ])oisoii apparatus i-» conneeled w'ith ilu 
elorsal Jin, t'liid is said to resemble tlial oi the Scorpa'iiida*. 

Pi'loy lUamentosum,' In this fish the iioison ai>]>ara1us is eou- 
nected with tlie dorsal tin, find rc^sembles that ofP/ivr»7s and Scor- 
•t^ana. With regard ioPelor ja/^unicum Cii. and \’al., S lu'ube says 
that he knew' ol a case in which a stin« on the* thiiinl) leaulted in 
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phlegmonous and gangrenous symptoms so severe that the arm 
had to be amputated. 

Acanthurm Inridus.-- Acaitiliurus htridus po^si^sses a poison 
apparatus connected with the doisal and anal iins lik<‘ that ol 
Svorf^eena. 

Eiasmohraiichii.- Associated with the poisonous fish of tlit‘ Tele- 
ostci must be i)lace(l those i»l the Elab^mobramhii, of which the 
sting rays (Tiy’-goiiida ) and eaglc‘ rays (Myliobalida*) aloiu* produce 
toxic syinptolns by blows with the tail, which cjutk^s a spine. 
Tliesf‘ Rays art* found all ovct tla- worhl, and we liave rcc(‘ived 
informal ion as to th«‘ir efft'cls Ironi iKTsons who havt* been in 
British (jiiiana. in Austr.ilia. an*! in Cexlon. in which island stings 
are wt*ll known on the we*st c<kisI. ]).irliciilarlv about Dutcli Bay. 

Dr. ('revaux has studied Ra\s Ironi tlu* Orinoco, and has shown 
that tht'h baibs aie (.anali/ed and the canals connected with poison 
reservoirs. This ])oison is said t(» be sti seveie as to be able to kill 
a man in lort> -eight hours, 'fhe syini)tonis of ANohaiis narinari, 
called tli<* Bishoji ra\-, and ot Tnf^on f^aslinaca (from Japan), are 
violent ])ain, a tendenc\' to syncope, with locally a rapidly forming 
swelling, whicli soon bectmu*'' the st*at of a violent inflammation 
and even at times gangrtme. The symptonts oi the sting, as 
observed by us in ('eylon, are local pain and swelling. The general 
svmi)loms "are not scvt'rt*. Try-on sepken and T. walga Miill. and 
fien, are known in Indian waters. 

A large number of these hlasmohranrhii have not got special 
poison glands, and the vtrnom must conit* from the ordinary skin 
glands. * 

Amphibia. 

Toads and saltijiianders liave beiii Celebiuted for ages as venomcnis 
animals, tlu* ])oison being lound in their parotid glands and skin. 
Ill toads Faust lias shown tliat there are two poisons^ -(i) 
acid, biilotalin, and (2) a neutral IxmIv. bufonin. ilie Joriner being 
the mole active. It is, as a rule, scarctlj’ toxic to man. only 
irritating the mucous ineinbraiies, esiucially the conjunctiva; but 
to small animals it is toxic. 

In salainanilers Zalesky and I'aust hji\'e found two bodii'S, one an 
inorganic bast- sala mandarin- and another an alkaloid— salainan- 
daridin; but this poison and the digitciJis-liki; ]>oison of Bert and 
Dulartre in frogs are not of suflicient practical interest to concern 
us here. 

According to Vulpian and ('aparelli, Triton cristalus (Laur) gives 
a creamy secretion from the glands ot the skin at times which is 
poisonous to many animals, but the chemical nature of which is 
not known. 
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'I III ait III siiiUin^' I ill- \ I poll! l-'iiiiv III till JiiU) till' I'oiK — 

.\iini!iMini ]i lli.il ('ll I I i-i till MiioiM l‘\\(rili(;n oi tlic poison 

hniiiiiiiiM ■ liij'i.iii' !*ii j.i'o-.i'. hi.itnii i.t - J’lopliylaxi.s -- 

L.nriiili.i M(tnnu,ihif iuiiKPii-s. 


REPTILIA. 

'rin- Krpliljj iiu.hulc l\u) .uioiips wliuh nn* ot nili ic^l to nudicJil 
nicii 111 lilt* ’ \i/.. tile Opliitl’ui iiiid tin l.jtxrtilia ; Iml tin- 

torinrr is iiinniiih. jnorr iniporitiiil. .is it iiidiulis tlu‘ vrnoiuous 
snakes. 

OIMIIDIA. 

Definiilon.- Ritiilu^ with hnihs al»-eni oi veMij;ial; without 
niovahle i wIkIs. oi («ii o|)enin|L^s. \Mth n lia< tih* ^‘loii^atul Itrknl 
loiij^iK’. traiisM-TN .iiius, |».inefl ioj»ul.itoi\ oi^aiis, tiiul ekiMlK* liga- 
iiu-iu in jjlao- lit s\ iiipliN-^i , iiH nil. 

Remarkr-, llu-hiti oi eeu.iin snakes (utise-. oplii(h>niiis, or Miake 

puisolljll!^. 

Histcrical, 

‘I III* lii-iii:\ ni ilii- '.uji)\ ul iii.li. I'lti , .Hill till II illi-it.s in.i) In diviilu' 

llitl) tilld- |KIJ(I<!-< 

1 . 1 ’('I iiii! Ill .• I. I- nt till 1)1 11 .1, 

1 . I ’I'l M'l Oi iiiU \ ('n.iill 

I'liiO'l ot nmif ili.ip OIK Miioin. 

1. Period oK Ancient Theories. 'Mu .in< u in-WL-iPtu i.jii.unteii wiili.mmulu r 
ol .snakes-, wliuli iJk-j iIi.^uiIkU iiinki tlu lemih hchi''^ and ( ohibia, liiit il 
IS not known ik linilidy to v.li.ii s|m us» Ujpm* n teried. l.ihidmt wa.s u u-nu 
Used to denote lln lini.ilt xijn'. 

'Jlu\ wen .'w ijiiaiiiii .1 w.ili I'u m.iin -\niploin- ol a snaU-hili, and had 
many reinedu-.. iin liiilnij., tin l\iii.-. oi a In^fiiiiie .iiound llie part iollowed 
by iiippini; .iMei aiiin ation, .uii: tiu .iiliiunistMtKfTi oi wine :uid tlieiiae. 
the la.st nuntioiied iuini^a nld.i.iiid .uiudv w Jik h, aiiion,!.' (;lhei suhsumces 
contannd the hiiint body ni ll;e xijus. ^lLll^ leLOinmend.s the Mickinj; oJ 
the Axonnd, but only il IIkk- .m in^ iikeis on the gnins, paUle, .iiid other 
parts ot the munlh. 

2. Period ol One Venom. In im.j licli studied the elleilsol vl|)eI-blte^ 
])y cxpenmcnl.s on animals, .iiiJ Moin ( h.nas, in JOO9, noted the impoitdiil 
lai t ifiat the iilood oJ ainin.ils luitii' by \i]ieis wab lodj-nkiled. and lanie Id 
theioiiclusion that the symptoms iHid death wire due to thi.siuaguialion. 
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In 1767 Abb6 Felix Fontana made a number of obscivations on nnimals 
bitten b> vipers, and in 1796 Russell i>ublished an account ol his experiments 
on Indian snakes. In 1821 Davy gave an account of the effects on animals 
of the bites of three Ceylon snakes. 

In 1843 Prince Lucicn Bonajiartc- pubhslu'd lus iin])oitant discovery that 
the vcMioni oi the adder conlained an active siibslam c, whu h lie t allcil vipcrinc, 
Ol echidnine, capable oi being ]necij>i1aled by ahubol 

In [S45 Hrainar<l sliowed tliat ii an annual dies at ome alter the bite of a 
rattlesnake, the blood will be louiul to be (lot led, but il it lives fur some 
time it will be lliiid. 

In iS()(> Weir Miidiell laid the ioiiiidations ol modern invebtigations into 
snake-venom in liis iliissual ]i.i]>er on tin* powai oi » rnfitht^ (fitriagu*^. 

In !Sh7 Sir Joseph iM'Ter began hi-, work on iiuli in snakes, wliu h resu 1 t«\l 
in the piibiK alioii ol Ins maginiici-nt all.is on the rh.inato]diidia ol India 
in 1872, and several pajieis bv bimneli and '^ir I.:iuder Llriintnn in 1S7P75. 

Alx>ii1 the same lime \'mi ent l<i« hanls publislieil mhiu- Vtiliiable remarks 
on snake ]Hnso]i'« and iheji .iritplotes 

In 1S.S3 Wall wrole a most cki clh'iil liltb* IkmiK’ on the (obijnine and 
\iju rine snakes ol India. 

In iSS(> .ijipeaieil a most inasU ilv papei bv Weir Mitchell .imi Km herl, in 
wliii 11 they slate IliaL the lulive piiiuiplcs aie globulins and peptones 
(proteoses). 1 hese leseaii bos iihlualing a jnoteiil n.Miiie ioi the \enoni weie 
(oiiliritied by Wollendi'ii and Kailbadi. and ilnl aua». with (kiuiier and 
Hlvlh's ideas as to tin ir alk.iloidal n.iiim . 

In iSijj .Mailin alone and witli Smith stiidieil the vi nom ot Vnstralian 
■tiiakeS [I lo/'lowt’l'h*(lu '5 and lK\t’U( 7 ccht\\, .iiid <oiiiliideiI th.'t the venom lon- 
tained thn*e jiroleuls an albumin ami tw*) pioleo.ses (proto ainl hetero), 
the latter, iIo^^e^er, lieiiig alone mi uleiit. 

hi the meanwhile observers bad not b*-eu baikwaid in niakiiig atteniids 
to lind t by plivsiologi. at .III I idote suggested b\ Weir Mill bell and Rcielierl, 
toi 111 1887 ‘'bowed that bviepealed mjei ti(»nsol llie venom ol ( yolalits, 

pigeons ioirt<l lie graduallv undeivi! residant agaiiwi strong doses of Ihai 
poison; and a liUle later Keiclierf obtciiiiiil the same lesult with regard to 
the venom ot the bn in li vijh r. In l abneile ]»iibIiNhed the liisi ol his 
.elebiated seiies ot luvesug.iiioiis, sliowjiu; that •'iiicessive inocnlatioiis ol 
heated venom piodiiied in <ininuilsa 1 f*i lain ilegree ol lesist.ini e to cjiuntilies 
ol llie poison olheiwise siinlv lalal. Calmelti woiked hugely with the 
eobia.and iirodined in i.il»bits ami guinea pie-' a line immunity. IlelurUier 
lomUuled that animals vaMmal<-d agaiiisi the lobi.i al.so withstood with 
iMiIJunily mortal doses o I llie vemnuiil the vijx-i ami u I her snakes (y^aw^rtrw^ 

I 'erasti'.s, Xaja fitiir. iu\i\ 

Idiisali.x and Ik-iliand also studied the ipieslion ot obtaining an immunity 
against the bitcol the viper, b'ra.-it r ol ICdiiilmrgli, in 1895, < on firmed these 
lesults ol Calmette. Siiiie Ibeii there lias not been the slightest doubt tliat 
Caiiiietle seriuii is oi the greate.st v.ilui- in lertaiii cases, »‘speciallv against 
eobra-veiioiii. 

Jn iS8r permanganate ol potash was leioniniended as aif antidote bv 
Prolessor de Lacerda, of Kio tie Janeiro, and by Jiadaloniin Italy in 1.S82-84, 
and Lately this remedy lias again been stnsnglv recoiumeniled b'v Rogers, ol 
Calcutta, and theieappeais to be no iluubtas to itselficu'iu v: but the qiiestuui 
ol remedies will be dealt with in then ]»roper ])lai e. 

it will thus be seen that at the 1 lose ol Ibis period there i" a geneial belief 
lliat the venom of all snake.s has virtually Hie same .ictive primijiles, which 
are thought to be proteids, and that, tlioiigh they niav tliller in amount, iiiid 
lienee their eJtects be dillerent, still, itisouly a ijuautitative, and not a (jualila- 
tive, difference; and, further, that one antiv’enenc* is elfectiial against all 
kinds of venom. 

3- Period ol more than One Venom.- -'I he third period, extendiiig up to the 
, present, is that in which there is the conception that tliere are at least two 
definitely separate tj-pcs of venom, one ot whicli may be called llic coliibrine 
type, havnng as its example Naja iripudians . and the other the vipcrinc type. 
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which may be exemplified by the Vipera russellii. In addition, however, 
there are venoms which show characters belonging to both types. 

* W eir Mitchell alone and with Keichert indicated that there was a difference 
between viperine and tohibrine poisons; and C. J. Martin, working on 
Pseudechh, a rolubrine siuike, discovered the •intravascular clotting, and 
suggested that the sud cn death caiiseil by Vipfra russellit might be due 
to tliis cause, whir h liyf othesis Lamb and Hanna confirmed. 

'I'hc (lificreiicc in tlic A'orking oi these two classes of venoms is still further 
accentuaterJ by tlie res 'arches of Rogers, and later by those of T^mb, which 
clearly prove that Oilnette's antivenom* will neutralize the colubrinc, but 
not the viperine, venom. 

In 1902 a most valuable paper appeare«I, by Flexncrand Noguchi, sliowing 
that, in addition to the iieu loLi'opic prim, iples, the venom contained agglutinins 
tor the crytlirocytes and for the Icutocytcs which were probably identical, 
ami lysins for erytluocyles and leucocytes which were separate. 

'J'hey also pointed out that \en(im contained ha^morrliagins, and lessened 
the bactericidal powers of the blonri. 'I'lu^y sliowcd that antivenene neu- 
tralizes venom by removing the hrrniolyt it am I a ntibacleriolytic actions. These 
results have been L<jnfiiiiiod .ind cxtehdwl hv Kyos, Sai hs.’ f^inb, and others. 

The position .it the ]U('.scnt time is that, ihoiigli snake- venom is extremely 
complex, still, three kinds of venom may be recognized; — the colubnne tv]>c, 
the viperine t vpc, .'ind the mixed tvpc. In tins last both 1 ohibrineand \ iperine 
tvpes are rc'presentrd, but oin- is priHlominant. It is ])robnble that the main 
action ol Uilh Ivpc^ i-, on the nervous system, but that other j^rim iplcs in tlie 
venom may mask Ihm imiioitani a< hoii. 

With regard to Ireatnient, there is no doubt as li> tlie value ol Calmette's 

rum in (obra-|ioisoning, and 1-uu cobni and I’tprra ntssellii 

poisoning, Ihouu ' lULthud ol lig.itui innsimi, togethiT with the 

application ul ]jei manga 11.' t pot.i^li, is -.ti the most prailitallv iiselul 
method of treatmeiit. 


Classification. 

Tlie <»nli'r iiu;lu(U‘s a hiri^c iminbor of ftniili(*s, of which 

only two ;iiv oi importoiici' to iJie tin]>icnl practitioner-- -vi/.. ('olu- 
bridsc and Viperida*. 

I'AMILY t'OLDHRlD.K ISoui.i- xger, 

Definition.’ ^^j^hidia with ei lo})ttry|;(oicls (traiispalatinos) and 
sii])rati'iiij)orals jm-seiit with U*rtli in both jaws, but without com- 
noids, while the ])n'froiilals arc not in contact with the nasal bones. 

The ('oUibrida* :trc divided, in works on snake poisons, into the 
non- venomous ;ind the venomous, and the latter arc joined with 
the vipers to lorin a subclass of the order 0])hidia called Thana- 
to])hiilia, or poisonous snakes; but tliis classification is by no means 
satisfactory, as will ])reseidly be shown. 'JTierc is no external 
cliar.icter, easily asa-rta inalne, by hieans of which every poisonous 
sue. ki can be recogniized iin«l distinguished irom a lia rmlcss snake. All 
nilesgiveuto the c<mtnirybn*ak down sooner or later, but the mouth 
can be opeiK'd and the junson-fangs can usually be easity soon. 

The UMi.il cla-silication of tlic Colubrkhe is into three series: — 

I. Aglypha Poisonous Colubridao possessing solid ungrooved 
teeth. — ^'Fhe Aglypha an* usually stated to be non-poisonous, but 
the observation^ ol Vliisalix and Bertrand on Tropidonotus (sp. ?). 
and-Alcock and Rogers (m Zamenis mticosus and Tropidonotus 
piscator, prove that the saliva ot these species is poisonous to rats. 
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mice, and guinea-pigs. Thus hypodermic injections of the saliva of 
the two last-named snakes will cause convulsions and death from 
failure of respiration in rats and mice. 

Therefore the saliva, though it may not be known to have alYoctcd 
even a child, must be looked upon as poisonous, and Hit; Aglypha 

must be grouped with the 

other Colubrifhe sjTifl tin . 


other Colubrkhc and tin ^ 

Viperkhe under the lu ad 

Tlu‘ Aglypha are divi 

ded into three sub- ' ' ' / Jr 

families: Acrochordinle. Jr 

^'olubrinfc (rat-snakes) . / 

and Diisypcltinje (African " 

egg-(‘atjiig snakes). 

i^mc of th(‘ im])ortan1 ^ 

species are Tropulonolus **'»*■- .?*• ^kuli- ok hofnffonniua uairix 
««/W.-v,thecommon Kritisli 

snake, and Coronella nus' ^roovctl 

Iriaca a nn* sirdcf fonntl P^'rloi.ilt-tl fanj*- lnMitr the name Aglvlihtt. 
a r iit snalvc loimd po,\oiiotm. Xolc llu- 

m South luigJand. l<.„gih oi the inaMlht 

/ ropidonatits JasdaiHs 

is the North American wa tel iivH;casin, Zamcnis mucosus the Indian 
rat-snake, and DasvpdHs scahni is th(‘ African egg-i;atmg snake; 

2 . Opisth^lypha ‘-Poisonous Colubridm with one or more of 
the hinder teeth of the upper jaw grooved. -Early last centurx' 
there was a great controvvrsy as to whether these snakes were 
poisonous, or not, and it is gem lally stilted nowadays tliat. though 
■ -V poison*)us, tlieir venom 

. weak, and that the posi- 

.,t tlu- Iwck of tlu: iiioutli 
prevents the bile from 
hurling man. Quelch has, 
liowever, ri'corded cases 
in which bit('S on the 
Fk; -Skvli. ov C<Bhf>tiltis woMs/}fssuiuN^ lingers \vom I^ryihrolam- 

prns (Bsculapti L. and 
Note tlic fan^s in tho rear ot the upper iaw* Xe^wdon sever US liave 
henco tho name Opistko^lypha. Those latiK? caused Severe inlliitnnia- 

arc grooved. tion 


Ml I he tiHjlh tin* s(»licl. there are an grooved 
<#r perloi.iletl fangH lieii<*e the name Aglvl^htt, 
bni tin* saliva m.iv be Xole the 

It'nglh oi the ma\ill:i 




h'lc; -Skull of Ceehf^tiltis woMs/}fssuiuN'* 

Note tlic fangs in the rear ot the upper iaw* 
hence the name Optsihosilvpha, These tangs 
arc grooved. 


The follovring list is given by Faust of those known to bo poisonous 
to animals; CodopelHs monspcssulans Hcrm., Trimorphodonbiscutatus 
D. and B., Tarlo-phis savignyi Dcscr., Dryophis pmsintis Kussl., and 
Leptodira annul ata L. 

The Opisthoglypha are divided into three subfamilies:-' 

, (i) Dipsadomorphince --Opisthoglyphida with well-developed mouth, 
and nostrils situated at the side of the head . — They include lh<* Indian 
tree-snakes. 
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(2) Elachistodoniifue — Opisthoglyphida ’•vUh rudimentary teeth on 
the palatine and pterygoid hones. --Tli(*ir venom is said to bo so 
weak and tJioir i)oisoii- tangs so initavcjunibly situated that they 
ar(» not to be considen-d as (Lnigt-rons to iiian. They include the 
Indian egg-eating snakt's. 

(3) Jlvmalop^iiia' -Opisthngiyphidu \cith nostrils valvidar and 
situated on the upper part 0/ the snout I Iua aie all water-snakes. 

Proteroglypha Poisonous ColubridsB with the front teeth in 
the upper jaw well developed to form fan s, ond grooved anteriorly. 
The bases of these fangs are connected with ducts which Isacl from 
weU-developed poison glands. Ihesi* snakes are well known to 
Ix' highl\ dangerous to man and animals 'I'liex aie divided mio 
three suf»t.imilies -I'.lapiiia* and Hvdrophin.e. 



Tio. Skim (»!• A/r/a hipudittus Mm<ri*m 

Note till' pair of slieit iigidly .ittai IkmI l.inii.s sitii.ili in the Iroiii oi the ii])per 
jiuv, heiu e the n.inu I 'I liesi* f.mgs an* i^rooveil Ncjle the 

shorten I II i< ol the rii.i\ill.i. 

Elapince- -Prolerogtypha living iand, and possessing a cylindrical 
/to/.-- Among thes<* ate classed the cobras, whose ]iroper name is 
cobra-di-capello i.e., the snake with the hood, so called because, 
when excited, it ex])ands the skin behind the head by thr(»wing 
outwards the cervncal ribs. 

Hue Id 1 lists regard ihesi- sn.d\< s wilJi r(‘\'erenee, because one with 
seven licads is said toha\e pkuid ilse\]Mnded hot -ds over Hnddha's 
head, aiul Ihiw to lia\e ])rottcted him Irom the glari' ol tin* mid- 
day sun. , 

The geiiei.i ol till* Lhipiii.e (lU)iih'iii;f'i) .m \ttfti l^iiiiint; iiiuiL'dnt!* 
DaiicHn; thouhuto^.ous Pruis; i o! tophi (iinitliei; Dohopht^ (hranl; 
lioulengenna l>ollo; JClupirJus 1 iouleiigc i . IspnitUips ritziiiger; Walierio- 
Hpsia Lataste; Dmiinispis Sihh-gd. i)*:i}ioUou Pi tfis; (ilyphodon Giiiithtr; 
Psf udclaps I'^uiiu'ril an«I Pibion; lhnn, hin (hav; Psevdethi^ Waglei 
DrnisoHia Kretlt; Tropidrdu^ riiiiilhi'i; .Ve/ir/i/i ’jioiiU'iincr; Phniophcc- 
phalus P. Muller; Itrachvnspis Hoiili*nt*ei ; .UiUtUiophi}- IVimlin; UltipOinuUhus 
JSoulcnger; lihvnchelups Jan; I iiroui Duinenl a ml Pi! non; Llaps SLhncidei ; 
Suprdon IVlerreiii ; MicyopceJus^ Ikuih ni'i'i ; lloploit phalus Cuvier. 

« 

Naja tripudians Merreni, the cobra with one spot, or a i>air ol 
sjiectacles on its hood, is comiiioii in India and (.'eylon. N. bungarus 



THE VENOM 


247 


Schlegel., the king cobra, or hamadryad, is not so common, but is 
feari‘d because of its size, and Ix'causc it is said to attack people. 
xV. haje L. is Cleopatra's asp. and is well known as a resident ot 
Kgypt and North Africa. *V. rczidis Schl.. is loiind on the Gold 
Coast. iV. ni\^ricollis J^eiiiharl i*. haind on the (iold Coast and in 
Sic^rra l-eone.. 



I'K.. j|.-- Xajit fnl'}ttli,{n^ Mi:hki!.m, I7Si. 'let CoitKA. 

Note 1h(' pill ut spoct.irk's on lliu IkxxI. 

The kraits are also included in tliis iainily, and are: Uiin^arus 
ciindidits L., the true krail, aiul li. faschiiit^ Sclin., tlie banded 
krait, with vellow and black baiiiK both ol wliicli ari; common in 




KlO. <5. - MOK \ll\\ Ol- nil nj \o III ’llll Coi K.\. 


Indi'i, while li. ccylonicus (ithr. is tlie c.irawalla of ('eyiou. The 
IClapinac an* the onlv j^oisonoiis snakes of Australia, and include 
scidatns Ptrs. and N. picndcchis, and Acinilhol^his ant- 
arcticiis Shaw, the death adder, recognized by the spines on its tail. 
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Elaps coralliniis Wicd, the coral snake, with black and red bands 
separated by nan-ow rings of a ycjllow colour, is found in Columbia, 
British Guiana, Venezuela, and Brazil 



Fi‘J 30. - lJungarus ccylonicHs GijNTHErf. 

Thib is the Carawalla of Ceylon. 

The Sepedons arc hooded snakes like col)ras {Sepedon hatmachalcs 
Lacep. of South Alrica). and are suppost'd to throw their venom 



Fig. 37 . — Hydrtis platurus Linnaus. 

This is a t3rpica1 sea-snake. Note the flattened spotted tail. 

so lar that there is a danger of it getting into the eyes of animals 
and human beings, and causing severe conjunctivitis. 
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None of these snakes are fouml in Europe or America. 

Hydro lyhina—Proteroglyphce living in the sea, and possessing a 
flat These snakes can be st*en swimming ^in families far out 
.n the Indian Ocean, but arc also fouml in all Eastern tropical seas. 



.’S - VihtVit ^hWV. 

'Ihis ii Ihi- 'll. Puloiii*! .)[ ('cyloii 

'1 In; llu* llydiopliiii.i* 1 ) .in: -OUO'ia '\ca- 

lvf>lus l>um6ril .uid liilmMi, llvrhophis iXiiuliii, Rnhydrnui CIr.iy; llvdrdaps 
Uoulongor; Hydruf Scluicidor; Thalassophi'^ Schmidt; Hnhydris Merrcm; 
fVflf/wyM.s- Lalndlle; ‘\ipy pirns I 

The best-'it udied sj)ecies is Unhydrina valakadicn Boi«*. Aiiotlier 
spfcits, Distera sotnperi (rarni., livis in frn'^h w.iti*r in the Piiilippine 
Isl.mfK. It is, of course, dangerous to li^herlnen. 

FAMILY VIl'ICklUK U«iN\i \WM. ifip>. 

Definiflon.- -The vijiers are characterized by their triangular head 
ami iheir tubular i)<>isoii-f;LUg‘^ (In iic** the iiaiiic Si»lein»glypha). 
with aie situab'd aiiteriorlv in tlie nitmlh. ami are pn»\;i(Ud with 
a wide foninien, piercing tlui b:ise anteriorly lor connection with 
the duct of the poison gland. They po^irSess a '^tout body rind short 
tail, and are all viviparous. 

The Viperidie are divided into:-- 

Crotalinss Boulenger.- -Vipi^rs witli a de(‘p pit, jirobabh' 
smsoiy in function, situalid between the nostril ami 
the eye on each side of the head. 

Viperlnsa Boulenger.- -Vii>ers without such a pit. 

CrotalinsB. — ^The Crotalimc include tlie rattlesnakes, so called 
because they have a number of homy rings which lit into one 
another at the end of the tail. 
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The genera ol the Ciulalniso (PoiiU*n{:ei) arc : — Croialus Linnaeus; Sn^trufus 
Carman; Ancistrodou I5oallvoi^; LaUuals J>aiidiii. 

There are two «li\ isionh ol rntllesnahes,in hmi VKAx-- - Croiahis and 
Sisintrus- -cliMiiieui^lied l»v llie fonnei liavnr^ Mi:in\ small, and the 
latter only nine lai'ine. s(:aK'> <in ilu* M‘j) ol the li- ad. 

Tlu* ])«‘st>knowii ratliesii.ikes are ('rotiiht^ lujyidus L., T. sciii^ir 
Ildus Keiin. 'ol T(‘\as. ('. ioullw'ulu^ S-n'. c! tlu* Varific, C. durissus 
1- . and C. n’nt\ii\ Fla How, 



l'i». I I I *»| ( ,1 I l|.N|i-s 

Nc'ti lii.it III |>i.iti‘ ii: till' ■fn.* iitM l/••ll!.ll iiMNiH I nf tin iiilui thief 

here oiilv '•n..iil \>ili(.il ipox.ihl* iii.mII.i hm < .m h sidi oi tin* .inliMior 
iri m| tlu skull It i.'n l)i' .-r* •»i;iii7,'‘'l l'\ « .11 1 \ Mi'i tin • ipm Hex elupi**! 

.nv* w liii li IS I .iii.ili7f(l .iiii| !•« \ It t iiellv .1 livpiMli'iiPii iiei illi* hir ilif* injeciiDii 
tlie\eiU)in tli"” im* ’.inus, wlueli ^ hmil'l In' ftp 'ii'iiiii'^L ihe sUmII 



I'K. |n - ^1i.| \ II W ci|< nil. Ill \|> I'll |l I'M- <M nil I ML Ol 

• •I \ Kmim'^nxm (t. h I h>nithts m snow iiii- U.mij.i- 

Ollii r i^eiwra . re A uii^fn^dnu, with AmislntdiUi /usciiuuu^. I..ie'']»., 
tlu wall r njori.i-in. .'iiul J. fUi/mfrh I. . tin ( oppei-luad , /-lu/ziMs, 
wilJt /,</i/n^/N liiUn ff/a/us I.ae. p . the lelelH.ited ler d< lance ol Alar- 
tinupir; /. (iiiuuuiitLUsw tiiUr and Stslrunis, with Sisintrus ravits 
(\)])e and S. uuliiinu^ I. * 

Viperiiice. 'Ilu tnu- Mints inehul* : \’i/^rru hems L., tlu* a»lder 
oi hui^h'.nd: I nis^eun Mi. w. the iiaiulMmi* vi]n r ol India and 
(eylon; y>?//s unrtin s ?»hir. lie ])i;li:ddti oi tiu' tiold Coasl; 
Cerastes coriiutu^ roi*.k.i!, tin hoiiutl vipir ol N< ilh Aliica; and 
hihis carintUus ^ellll . ihe \ iper ol the Tyraiinds, called ‘ eia.' 

'JliegiiK'ia ol ili> \j!|(MP.( (I'finh P'4i ■ ] .iic- 1 Lament; i austib 

WagleJ , iiihb Cra\, ikiuleiiger; ( O'd*/. :. Waglcr; l£c/ii^ 

Mtrrein; Athiru* Cope; Aii /s Smiili 



THE ACT OF STRIKING 


251 


Goographloal Distribution. 

Asia.- - -E LAPIN Naja tripndians, S sainarnisis. N. hujtqanti, ; T-iitn^ant^ 
fasciakis, Ji. Candidas, Ji. ceyloniciis : Ilcnnhuugarus, i'alhpitis. Dolio/^fiis. 

Hydrophinaj: Iinhvdyina*valaJia/hrn, Hydriis fylMum.i. ICnJiydris curtus. 
HydropJus obscurus, .'ind ni.inv olli(‘r.s. 

V 1 PI-KINJ 2 : Vipcra hcyns, W tnuiniu, W raddu. \' Icbilina, 1’ lus.scllii . 
Psfudoccrastrs hersicus ; fVit/s/rA mniniits : L(Jii> ntnuutus. 

Crotat-IN/e: Ancisirodnn hitlv^, 1 /iimahiYnvus. 1. hvpmdc, ;unl 
Larhesis flavoviridis, L. sHnmiriniu'*. I., boniirv /a. fli 

Africa. Klapin-’I-:: Xnjft in* jc, .V fhira, .V wdnnidriu t. .V in^rhidli^. S. 
tfiihicliF, N gnldii : Sepcdnn hft'iniu'hitlt'i* : . / ii*l>>'i!ns sinni- 

t/irn, cU'., Aipidtiiips •irntafn'^. WtillcnuJitf^t^i u'yvpinn, /*#•;.’»/; rn . 

ViPi-RiNAs: CauMts rinnnh'itlus. pU* . Vip in iintitmdvtr.s. i-ii , /J»^. 'ii'f'Uii*^, 
H. roniifta, Ji nithoimn, Jt. niudah'^. I». tiln)po\ li jm •?/#';;/// ». /•' />;//« 4 ; //I’l'i. 
ii. 1 noma til , Criii'^ii's fomuiii'*, luhis taui/.itn. tthni'i \tni(t{i'^b*s 

coHf>iia, ctp. 

Australia and Oceania. Kim'ini.: {•••nhuion i'iii.niu> . •>! .'phoiiou in^lis : 

l\ciidehipi, miii'lltn cU' . hiniiriU't psttn:., npui.^ pti /’s' ir-/- 1 /."n pot p/iviiii 
c««. etc.; /t'lii.nnhr ^nf.itut. i-t* 1//. 1 ///•* / /rf/'n .'/* i inplot t phnlU'* 
vayitf^ulvs pIc . i n^phin Ins t,trtiin/.t : .\ot-,ii/s •tii!ti!n\ . tim //I'/./'is titiin 
/■Cltipopna/ini'* iiiiiioi : h niiUtoptn . aiifnit in m l\hvin in in p niJinhs. ini inn 
I'lllnnotti, plP 

HYi)Rr)Pfii\ I ’ iivlinis. 't iinl ty,of iiK. ll y'diilnp... It vdiopin >. if,yiiia, i.niiV' 
diis, iCniivtirnm lipv'»ifiny. i'intniit^ 

America. I'Iixpini.' t.lnpy, ‘.immu-,, \I •• l•>p,‘^ itt'y t Inpot U's : Ancis- 

fnuion pi'yt U'y, 1 t'lliin'ntii',. I tonioitr,\ Luihr^i-y nnilii'i i. A/i/t 
.iiicl m.m> uiln-is, Si'‘iinnts irilhnnt<. s tni nntuy S itti ;/» ; ( loidlits nd niiiin- 
trus, ( iinu'uiii'y C. t onilin n!n> (' ntinx ( nnr.init^ ( ni lAi^ ( tn>!ihtl!i. 
f'.tniiiirifs .111(1 dlIk'Is 

* The Act of Striking. 

'riu* ])oisoii is ^i-c:iptp(l l)v whidi .lU- (*itlu‘i nuKlitird iipppi 

laiiial filciiuU tir a pair <»l t 4 lau<ls tir.Lupv luj; tlu' ilir lu'aJ 

behind the t‘yi an<l Vviiioh aiv the lioinoh>'iiici% oi ilie jMiDlid j^l.ind 
ol oth'T aniuials. (An aeeninit nl the structure o| ilip jL^l.iiuK i:.'U 
1)1- found in ‘ Sjuilia Zevlanic'a ’ Kji.p) 'I In- duct umhIK 
a receptacle which runs the \\'li«>le leii.^th ol il:e inland. 1 liis 
recejitacle is ol iin])orl.iiu:f. a^i it eiiableh the reptile lo More the 
venom Into tin-. rece]*tacle the sinalli r d^ul*^ oi tlu* ejaiid f>]»eu. 
and Irom it llie jiiaiii dud runs ionvard juM above the hue ol tlu* 
lip, to a ])oint b(‘l<i\v the eve. It is lunv b«iii backward-., anil eiuls 
oil a small pajiilla oii the anleimr wall ot the -.heath id muM,u-^ 
membra 111 *, which «*mbrace-^ tin* Imm* ol tin* l.'njj;., 

Weir Mitchell describe'^ a M»ldncler mu-.cle •»! rediiiMi appeaiaiice. 
and comiiosed ol non-slriated musi;le.*oii the ••oniM* ol tlu* duet ol 
r.>e/rt///.s, but no such siihincb r luis been described m the other 
snakis. 

The poison irom the duct either imis ahuii; a j^roove »>ii tlu 
antiTior surface of a loni* to<ith Ctdled the lau.i;. or i*lse aloni; .1 e.iu.»l 
lormed by tlu* sidt*s ol the ii'ioove mi'etini; and coalesciim b\ the 
bendinj^ of the d(*velopiui; ileiitiiK'. It should be clearly uiuler-tooil 
that the venom duct does not diucth comnninicaie with the inoove 
• or canal in tlu* lootli, but eiuls dost* to it. the veiiom beiiin con- 
ducted into the groove by a told of mucous membrane. I he vj])ers 
have the longest laiigs. measuring iu*.irly i inch. 
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The poison-fan^ projects dovmwards and backwards in the closed 
mouth, bein^ firmly attaclied to tlu* alv(M)lnr process, and it is en- 
tirely due to tilt* fref* jiiobilitv of the cranial bom*s one on the other 
that the fang can hr placed in such a position as to be able to enter 
the skin of the victim. 

The act <>1 ^llikiu.L;, as dcseribrd bv Weir .\fitc1ie11 in Croialus. 
is as follows: Jn ])rfj)r'! iii.u to Miik**, tin* snak(* first of all throws 
itsedf inti) it.^ w*ell-lvni»\vii cliaiacti ristie aliitude. wfitli the lower 
part of the l>od\ eoilrd. the tail slightly projecting, and the head 
raised a lew' inehes 

The timeiie now dails h.H-.kwMnls and iorw'.irds, ami the air of 
expiration, in p.tssing tlirmigh the narrow' glottis, produces the 
characteristic hissing. J he inu^j'le*, on the cmiv(*xity of the coils 
now oonlrael and sir.iiglilen tJie snake, so Hint the Jiend is thrust 
*^iiddenl5' npw'.irdh, Iniw'.iids. or dow'iiwMnls, as ivcpiired. The 
maxinnini llirnsl is hall of the body-length, the usual one-third; 
but the \\ ptile jndge.s lids lot itself, and sometimes nrakes mistakes. 
Tile jaw's are w'idel\ s<‘p:LMteil. and ih** hearl is bent back on the 
cervical \ i rtebr;e. «md a nius« le (\dh*d tin* ^]»luiio-pti*rygoid. which. 
])assiiiir Irom the ba.sjl nrliit.i-sjiheiioid regam backw'ards, to be 
iu'.erli'd into the inner dc»is.d surl.ice ol the pler\gf)kl. contracts, 
«md draw's lonvaul tla* pterygoid, thus pushing npw'ards the i*cto- 
]»lerygoKl (Iraiisveisuin). and causing tlie superior imuxillarv bone 
to rotate loiw.ird on its lachi\mal articulation, and thus to erect 
the fang, lids motion, wdien it ri*aches its limit, is oliecked by 
ligaments, and now tlu* lachrymal yields a little to tjie force appliecl 
to the maxilla, with the result that tlic w^liole nin/.zk* ot the snake 
is elevated, ami i>rtKbiC('s the curious ai>])earance wddeh it has 
w'hen prei>aiing to ^t^ke. 1'he fang now' enters tlu* flesh of the 
victim. an<l the head ol tJu* snake is dniwn violently backwards, 
loo much action being jin veiiled bv llu* muscles ol the spine. In 
ilic mcanw'liile the s])heno-]»ten'goid, acting from tlu; pterygoid, 
and togt*lher w'ith the e\t< ni.d ]>b‘r\’goiil, rotates tlu* maxilla and 
pulls tlu* fang btickwards, ,iml so rlrives it deeply into the flesh. 

Tlu* low'i r jaw' now' «:lose.s on the bitten ])art, and this act squeezes 
llu* fluids Irom all p.irts ol the glands loiward into the duct, and 
not men ly dei*]»eris the wound, but injects the venom forcibly 
into it. 

The snake then lias t<» di'^nt. ingle itsell, and in so doing mfiy 
lose its fang. Jhit this is oi no TiKuiunt, loi langs an* shed naturally, 
and there an* a number ol tooth -gi rius in different stages of develoj)- 
raeni ready to take tlu* j)la<.e oi tlu* lost tooth. 

Sometimes the langs Ji.ive not bem ])ioj)( rly erect(*d. .and there- 
fore only their conve.x borders' touch the skin ol Hie victim, in 
w'hich case the venom w'ill flow on to the skin, but the langs will 
not penetrate. 

The Venom. 

CoUeetion. — venom can be collected by making the snake 
stiike a watchglass covered with a thin, tightly stretched piece of 
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indianibber sheeting, or by chloroforming the snake and squeezing 
the poison out of the glands into a vessel. 

In order to preserve this venom, it must bo riuickly drit|d over 
calcium chloride or sulplmric acid in a desicentor, when it will koc]) 
for years — e.g,, Weir MitchoU kept his Crolahis ven()m for twenty- 
three years, and then found it active. 

Phydeal Characters.*— The (|iiantity ol the venom oblaiiied 
depends upon nwny factors, sucli as the g(*n(Tal condition and size 
of the snaL', whctlior it has i)reviously (‘jrcti‘d venom, and whether 
it has been long in capii\ify- a condition in which (he secretion 
diminishes. 

An adult cobra in j<oo(l toiulitiou is .saiil bv .Marlin to irom o-i) c.c. 
to iM C.C., and this should MrUl troin 200 lo y;-) niiiliv;riiinTiU's ol solids. 
Calmette gives 124 niilligiaiiuius o£ liquid veiuiin, yielding -^5 milligrauinu's 
of dry venom lor Naja hnjr liim.i us. 

The wator-.snake, Enhvdrina valiikadicn lloic, gives only 9*4 to 2-3 milli- 
grammes of dry venom, cuooi\liiig to Kogers. 

A Vipera Yua^ellii Shaw gives from 'i-G c.c. to eo e.c. of liquid, which yields 
130 to 250 milligramme.s of solids. 

According to C. ]. Marlin, Vo/rc/*is* scittahti Ptrs. gives 2t>3 milligrammes of 
liquid, containing 73 iniihgraiiimes of .solids, \otvchis pswiuhctis i(x) niilli- 
gramnics of liquii] ami <)i nullivrainmes ol solids. 

According lo QiliiKdle, Lacht\,.s UmreoUttv'* gi\cs in illigi amines 

of liquid venom, ronlaiuing 127 luilliviraniuies ol soluls. i covuutu's 

Forsk. from h'gvpl gave 123 milligramine:> ot liquid and 27 milligianimos of 
solids, and ( nti’ffust out flue utitA Say gave 37i> miUigraiiinu*s ol iKpiid and 
105 inilligraninies of Milids; while ( 1. , a«»oriling to.Vlexncr 

and N^ogurhif yields horn 309 lo 170 milligiammes ol iliy wiiom; ami 
Ancistrodon pi^hvorits l-a<ep' Irom rHo to 125 milligrammes.* 

The diffcTcnt veih>ms vnr\' in plixsical ^;h:lra^teI■^, ns mny be 
judged by a lew (Icscript’unis. 

Cobr.i-venoin, when fresh, is ;i ti.LU-,]\irent, nlinnj,t colourless 
fluid, with a synipy consist i-nce :\ni\ a disiigroiMble bitter taste. 
When dried, it Ixcoiiies \.ni>wi?»h- brown. :nul mny bi* kejd for 
months. It can decomj)o>e. and become ol a dark hri»wii colour. 
poss(‘Ssing a disagreealilc odour. 

rrotalus-veiiom. according to Mitchell, may v.ny Irom a pale 
emerald-green to an orange or straw colour, .iiid when dried rc- 
S(*mbles dried ^11 )iiinm. It has 110 tast(‘ or smell. 

The poison varies, being clear and limpid or i)ale straw or yellow 
in colour, whicli is said to vary' with tlie (h^gree <tf pigmentation 
ol the snake and the concentration id the venom. 'Jhi‘ spiciiic 
gravity varu's from 10.10 to 104 j :Weir IVIitclhll) lor Crotalns. 
mo for Cobra, and 1077 lor Vipera rii^^^clUi. 3 \ricr<'Scopicall\ , 
there may be only a few epitlielial cells ami salivaiy corimsck's 
and bacteria, all duo to conlamimtioii wiili fluids from the mouth. 

Chemical Analysis.- -The reaction of ])ure wdioin is acid. 

The ultiimite analysis was maile by Armstrong lor Sir J*>M j>h 
Fayter, and is as follows: — 

* Crude Dried Poison. 


. Car 1 x)n 43-5 » 

Nitrogen 13*43 
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Carbon 

Alcoholie Extract. 

• ■ 45-76 

T^itrogen. 

. . 

I4‘3i» 

1 Ivilrogi'ii 


. . 6*6o 

Siiljilnii 

• 

2*50 

\s1i 


Traces. 


T\w^v Ji/^urts iiu ri'ly iiulicaU* llu* ])rcsi‘nci‘ of i)rotcid in some 
Inriu, and. as a matter ol lai;l. Armstrong found reactions indicating 
th(* prc'^eiice oi albumin: but it must bo ivmomberod that Prince 
('halloa T.neii n l*onaparte had abvady shown tlial a prolokl existed 
in thi* veimm ol tin- viprr. and that llu* toxicity was carried 
with this whtu i)reci])itaiM|. .ind. further, tliat Weir Mitchell had 
corroborat(‘d his >l.itrnn*nls while ex.imining ('r(»talus- venom. 

* Weil ^fitehi ll an<l Keieh* ri went lurtlu‘r. and discovered lox- 
albumins <»1 Ihc natiin* t»l globulins (which must be considered to 
include ihe moo* niodrn) jnoteo'M-s) in vi-nom 'I'hey considered 
the>«* pioirid*-. which tJh*\ iomul to In* pt»iM)uous, to be the tnio 
a.ctive in nieiple*^ ol the venom. In this Iht y have received support 
liom PliNilix anil liertrand. who s« p.initc-d hom vi])er- venom two 
iox.dhumiiw Mchidiii, which a<‘ts locally; and echitoxin, which 
acts generally and also nnm (*. J. Martin and Smith, who showed 
that the |)roti*4ises coU'^i^Ufl (»l ]»toto- cUid lu'teroproteose, with 
]H*rha]>s a Idtli* (leutero]»role<»Ne. and that Inn* pe]d(>nes were 
absent. 

The readei will, theielon*. not lie suiprwed to hear that venom 
givi-'' pi'olrid re.ieiiouv ( g.. Milhni's. the \anllio])roteic anil tlu* 
biuret and tiiat i)reci])ita(( s .ippenr on Ihi* addition ot ])icric acid, 
co])per snl]>hate. and alcoJiol. and on s;itnralh'n with sodium 
chloride, niagn«‘Miim chloiide, or ainiiioninm chloikle. and, lastly, 
that it eoagnl.des on heatiiu;. 

With reganl to heat, it is iound that viiieiine venoms more 
nadilv Iom* their Inxieity than colnhrine- c.g., .So to 85' C. will 
destiov nio'^l ol the lorju.-r M*n«im‘>. while it take^ i >0“ C. to do 
the same to tliosi* ol the latter with Cerljnnty. 

ll Venom is C'lily heated to the tem])er.iture ot lirsl coagulation, 
.mil then lillere«l. it will bi* lonmi tlial the liltvate still gives a 
jirei.ipitate with alcohol, ami still .ictue. though its virulence 
IS dimiiiidu'd, and that thi-. action i*- mostly on the nervous 
s\-ilem. 

I hi* aiialvsis of venom, however, does n<»t stop with toxalbuniins. 
l*ii . a^ 1‘Aviug \»i)inted out ionf:: ago, they coulaiu true toxins allkd 
to tlioM- jiiodiiced by bacteria, an*i peenllv I'.iiisl has separated 
Irom till' toxalbuniins a very pn!*>oiiou-, non- nitrogenous substanee 
calk'd oj'^hiotoxiu. 

TJleJ^nowlede,e oi these toxiu.s is ])i iucijKilly line to tin* work of 
plexner and Nogm.hi on the venoms ol Cre/«///s ditrissm, Ancia- 
irodon pi SI ViUty Its, d. mrdftyfn.w anil \ujt 4 inpmliaiis. 

The woik ol thesr investigators, coupled with that of C. J. 
Martin, (’alinetle. l,.imb. W'eir Mitchell, lleichcrt, Stewart, Kogerff, 
■and others, have shown that siLike- venoms are very complex liquids 
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containing some, but not in any one venom all, of the following 
active principles: — 1 

1. Neurotoxins. 

(1) Acting principjilly on the nsjur.itorv centre. 

(2) Acting priiiciiKilfy on the v.isoniotoi ceiitn\ . 

(3) Acting upon nerve end-pl:it(S in slrialetl.iimscle, pai- 

ticiilarly 011 those «)l tlu‘ pliienics. 

2 . A^^httinins. 

3 Cylolysins. 

(a) Haiinolysiiis. 

(/;) LtMicolysius. 

(t*j l!;enn»rrli.igiiis. 

(d) Olhi rcvtoix sills. 

^ 4. A ntilutmtdvsi us 

5 AufihtU'frncittiil sit'is/,t;ii.'s. 

0. A fibrin fi'nncn!. 

7. An iinti/ihnn lenncul 

S. .*1 frnU'ulylic unwnl, 

.1 Citnlhit and vascitUn . 

01 tliesi* jinuciple-.. ihe mosl inipoiLini an- ilie ii'-uroluxiiis, the 
cytolysiu-^. .iiid the iilinii leniv-iil. 

The a 11. 1 lysis o I the veuom..iee.oulini-. t*) Marl 111, luav lu-e.ltected by: 

(1) Di.ily/ing .lud liilenng ilie xuite.r. tlnougli a gel.itiii lilier 
‘^iipjiorlMl in the ]ion-. ol .1 ^.l•^n 111 l li.iinberhiiid iilt(T. ' hihrin 
lermcuhi aiul h.cmurrliajjns d t not a'lalv.e 

(j) Heat mg (f»mi 70 t() 100 C . when some neitroln\in^ mul 

sonv.- /iccmolvsins will not be alh'e.ied 

(3) 1 l.'cmoKsius call be .sepir.iteil lii»m neurotoxius by dige'^tiun 
with red blotxl cells mixed wilii si-rum wliich has pn'viously luvii 
Jleated to C. 

Neunitoxiils aii<l otlierc\ tulvsiuscaii be separ.iti;d by tl»e nudhod 
<»f I'lexiUT and Noguchi, which will W described l.iUw. Ii iiiUst bi 
clearly undersU)o«l that the venom ol anv one suake does not 
contain all these piim ipl«'s. 

i. Nkcko'Jdmns. rill* iieiirotoxiiis an* the mo^l iinpoitaiil 
.'iclivo priiiciidcs »)l the veiiom of many snakes, especiadly the 
colubrinc sn.ikes. They have been studied in .l^ikisiroJon am 
tortrix by Flexiier ainl Xcignchi, who testeil tlie anchoring ])ower 
ol the variiuis tissues ol tlie body lof the iiriiii i])h s in venom in 
the following manner: -'rhey look a delinib* w<‘ight ol tissue 
washed iu teiiid, sterile, iioruiil saline soiiilioii. a.ud alter triturat- 
ing it in a sterile mortar, mi\e*l it iu test--iul)es with a given uunilxM* 
ot minimal lethal doses cM.L.D.) ol tlie vi'iitun. J'he mixture. aftcM' 
being placed in a thernn)-lat lor one lu)ur, w.is ceiitrilugah/ed, 
and the supernatant lliiiil inj*-eted into guin«\i-i)igs. They Jirs4 
t(>ol^^2 grammes ol the organs, aiul mixed them with three liincis 
•M.L.D,, calculating that alUw ceiilrilugali/.ing tliere slnaild be le^**’ 
at least two M.L.D. 
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The results were as follows : — 

Control guinea-pig died in 45 minutes. 

Brain-injection guinea-pig di^'d in 19 hours. 

Blood-injectinn gnim-a-pig dit-d in 3 hours 50 minutes. 

Adrenals-iiijeclion guinea-pig died in 2 hours 35 minutes. 

Sph'en-injection guinea-pig died in 2 hours rr) minutes. 

Liver-iujectiun giiini-a-pig *lied in i hour 30 minutes. 

Kidney- ini«*clion guint^a-l)ig died in i hour 53 minutes. 

Muscle s-injeet ion guiiK'a-pig dit'd in i hour 30 minutes. 

Next tliej tried two M.L.l)., with tlu' following results: — 

Bra in- inject ion guin(‘a-pig survived. 

Bh.ixl-iujection guinea-pig died in 2S hours. 

I iver-injertioii guinea-pig died in 19 hours. 

Fronr tlie->e experiments th*‘V etmclude lliat Miake-venom con-, 
tains .1 11' ‘urotoxic ]>rinci])h‘, wliieh k tlie cidd poison, and which 
unites in imilf iple minimal dose s with the nerve nills. hut that, even 
il this chill toxic ]>riiicii)le he removed, there is still lell sufficient 
lujLTuoh'siu to c.tiise death- ' 

This neur(»lo\'ic suhst. nce \vi^ been shown by Ko^ers in the 
cobra and the llvdr<»iilu'l.e to :ittaek llu* respiratory centre in tli(» 
medulla, the ros])iTa1ions beconiini: both fewei in nuinbiT and less 
m amplitude minute by minute, until they cease il Mithciently large 
dosi's aie adllliIli^tered, but when '>mallt*r doNi‘S art‘ given there is at 
l\l^l a tein]H)rarv sliinulalion ^ 

Further, he sli<»ws that the neiirotoxic siilistance can panilyze 
the end-plates of the j>hrenic neivcs in the diaplira^rm shortly after 
the failure of tin* respiratory centre in the medulla. 

The. blood-pressure does n*'t to be affected by the poison, 

and, in lact. the eirculatioii can be la j>1 giMiig l(»r a long time after 
cess.ition of bn*a thine if .irtilicial respiratitui is n sc^rted to — a fact 
lirst sluAvn by Brunton and Fayn^. 

On the (»th'er lirsnd, with legard to vipeiiue snakes- -e.g., Vipera 
rus^cllii, Bitis arictaus, Crotalas hm'rulvs, and I.achcsis anamallcnsh 
— Kogers c'»nelu«led that the neurotoxin acted upon the vasomotor 
centre in the medulla- a ])oint which was notecl by Weir Mitchell 
and Reichert .is a c.uw of the variation ol the hl(»od -pressure in 
('rotalus poisoning 

Th(*re are thus M-vr-ral neurotoxic element'^ in snake-venom, ol 
which two great croups can ^t presc*nt be pruviMonally described: 

(1) Colubrine ii'iimtoxic element, acting upon the- (i) Respira- 
tory centre in lh<* merlulla : (2) the en<l-pl.ites of the ])hrenic nerve. 

(2) Viperiiie ueurotc»\ic ilement. acting upon tlie vasomotor 
centn*. in the medull.'i. 

Kilvinglon has studied the effects of the venom of Hoplocepluiltis 
curtus Gunther (Brachya>pis curUi Schleg.) on ner\^* cclIs^*|Lnd 
found that the nerve cells of the central part thi* cervical ci^^e; 
ment showed a breaking-up of the Nissl granules into a fine dust- t^ 
like deposit. The nucleus may bf'come indistinct, but it remains 
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in the centre of the cell. The cells are unequally attacked. Those 
around the central canal are most severely injured^ vrhile the 
motor cells are little affected. In sudden death no change is noted. 
He says that the character of the changes are of the same order 
as those described by Marinesco as toxic degeneration, and are 
very like those following the fatal dose of abrin. Inflammatory 
and vascular changes are absent. 

As to the cause of this cytolysis. it would appear from the re- 
searches of Flexner and Noguchi that it is ])r()bfibly due to the 
union of an cndocompleiiK'nt (capable of being neutralis'd by 
calcium chtoride, and therefore not lecithin) in tlie nerve cell with 
an amboceptor in the venom. This neurotoxin, according to 
Ehrlich's denomination, is neurotropic- -i.i?., iniitc^s only with nerve 
cells — and monotroi)ic — i.t\, has affinities for one tissue only. 

These facts have been demonstrated by h'lexner and Noguclii in 
cobra-venom by first treating it with erythrocytes to remove the 
haemolysin, and then heating it to destroy the lueinorrhagin, thus 
leaving only tin? neurotoxic priiicii)le to act on the animal. 

They found that alter oerebnil injection the appcsucince of the 
nervous symptoms was almost immediate, while witli other methods 
of injection the development was more gradual. 

Tlie first effect of the neurotoxin was irritation* (convulsions), 
and the final paralysis. J^y cobra -venom, deatli was caused by 
respiratory paralysis. Iiitracerebnd injection of a vii)erine. Venom 
like that ratal us, however, caused but slight symptoms. 

They further |ouud tliat the venoms of Annstrodon f^iscivorus 
Lacep. and J. contortrix occuj)iecl an intermediate position 
between the colubrine and vijKTine venom% containing both neuro- 
toxins and lijemolysins in considerable iiiianlitii'S. I'roin theso 
experiments it was possible to classiiy venoms into the three classes 
given above. 

2. Agglutinins. —Agglutiucition of tin* red cells was first de- 
scribed by Weir Mitchell and Reichert, and that of the leucocytes 
by Halford and Ralf. 

The reaction can be studied by adding a o-oi jier (x nt. to lo per 
cent, solution of dried venom in iionufil s;diue to washed corpuscles 
suspended in normal saline. 

The time required for agglutination depends upon tin; strengtii 
of the solution of venom, and the effect upon the coq^uscles depends 
upon whether they come together quickly or slowly. In the former 
case they are not damaged, while in the latter their sliaix' is con- 
siderably altered. Agglutinins are destroyed by heating the venom 
to 75°-8 o'" C. 

The agglutinins for tlic red cells appear to be the ssime snb- 
staxices as those for the white, and in both cases they appear to 
act prior to the cytolysis of the cells. 

^ 3. The Cytolysins. — (a) Htsmolysins. — ^Fontana many years ago 
tioted that the blood of animals bitten by vipers was fluid, and Weir 
Mitchell and Reichert described the hsemoglobin dissolving out of 
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the^ae^utinated red t orpiiscles, which finally hecame hivis 3 >le when 
treatra with Crotaln»-venom. Fcolctistow showed Hiat a 2 per 
cent, solution of the venom of Vipera bents destroyed red cotpuscles 
in eighteen to twenty-four hours. Martih has oe^nstrated also 
that the venom of Pseudechis in o*i per cent, soltltion destroyed 
the red corpuscle. ^ 

Flexn(‘r and Noguchi showed that these hsemolysins mnst tw 
looked upon as ammxscptors, which require a complement, and this 
thejr obtain in the bacttTicidal ])rincipl(^ found in the serum of the 
victim. Hence, when they join with the cr3dhrocytes and the 
complement, they not ni<-rcly produce haemolysis, bujuthey take 
away the bactericidal powi-rs from the blood. If, as femnd to 
^ the cast' in Necturus. they arc incapable of uniting with the 
complements, they arc incapable of damaging the c^ericidal 
properties of the scrum ; lor it was found that haemolysis was but 
slightly produced in llu* blood of Necturus, and then only after 
long periods, and at the siimc' time the scrum pf Nectuvm did 
not lose its bactericidal (■r[tK:ts to Bacillus coH commutiis^jajaA 
B. typhosus. ^ 

■ The haemolysins have been lurther studied by Kyos, who showed 
that in some animals the venom aloiu; could hxmolyze the washed 
red cells, whereas in others it could not do so until some fre^ serum 
was added. In the first class enme- niiin, dog, rabbit, guine£-]>ig, 
and horse, and with reference to thest; he came to the concli^on 
that the complement was contuinetl in the nd blood cell itself 
was an endiKompleinent. In a further research with Sachs, 
he shows tliat this endocomplement is attached to the stroma of 
the red cells. Further, they conclude that it is the lecithin of the 
stroma which acts as the complement, and supi>ort this Ity experi- 
ments showing that lecithin prepared from the yolk of an ^g 
can act as a complement lor the venom, and dissolve cells which 
arc not affected by the venom alone. They look upon 
fatty acid radical of the lecitlun as being probably the sictive 
agent. 

In the second class— -viz., those animiils whose cr^hrocytes are 
not affected by venom alone without tlie presence of serum — come 
the ox, sheep, and the goat; but Kyes found it very easy to produce 
solution by the addition oi foreign sera- r.g., ox blood by venom 
and guinea-pig serum; shfi^ blood by venom and guinea-pig 
serum — ^which clearly showed 4 hat the venom vras an amboceptor, 
and agreed witli the results of Flexner and Noguchi. 

Further, he showed that by heating the serum to 56° C. for half 
an h^ this action was ^troyed, but if heated to u5°.|^or half 
an hour luemolysis took place. In other words, serum^^ntained 
two possible complements: (i) free in the serum, and desnoyed by 
heat; (a) only in heated scrum. Kyes and Sachs consider (i) to be 
conq>lements in the restricted sense of the term, and that &ere arc^ 
.difEerenoes in their workings from that of the lecithin comidenHikt. ‘ 
More recently, however, they have doubted this, and begun to 
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believe tlmt toe serom merely frees the lecithin, which acts as the 
true, complelaeiit. 

In (2) the leeithm, being free, is able to combine with the ambu- 
ceptbr and capse the hsemol3rsis. They farther show that if a 
btoqii soluticHi is heated to 62° C., it is inactivated, owing to the 
anion at this temperataie of the lecithin directly to the hsemoglobin. 

They therefore came to the conclusion that the reason why there 
sras a difioence in the action of the venom on red cells was that in 
the first class — e.g.. man, etc.— the lecithin was so loosely bound to 
toe cell that it was available as a complement for the venom ambo- 
ceptor, wlufcas in the other cases it was more closely bound, and 
therefore was not available. 

. Kyes then went a step farther, and iniiLed 40 c.c. of a 1 per cent, 
sdlntion of cobra-venom in a 0*75 per cent, salt solution, with 
20 c.c. of 20 per cent, solution oi lecitliin in chloroform, and then 
centrifugalized the mixture. The result was the separation of 
chloroform and water into two layers; from the former the cobra- 
venom lecithin could be precipitated by the addition of pure ether. 
'Ihis body possessed haemolytic but no ncurotoxic properties, which 
entirely remained in the water. Thus Kyes clearly supports the 
fact first pointed out by the late Dr. Myers that the neurotoxic 
and haemolytic actions are quite separate. 

This cobra-venom lecithin differs in many of its properties from 
cobra-venom and from lecithin — e.g., it is soluble in water, which 
lecithin is not ; it is soluble in alcohol, chloroform, and toluol, which 
the cobra-venon^ amboceptor is not. 

Kyes found that the lecithin was active with the blood cells of all 
the species he examined, and that the absolute quantity necessary 
for haemolysis was the same for the blood cells of different species. 
Thus lecithin corre^onding to 0*003 milligramme of the dry cobra- 
venom was callable of haemolyzing i c.c. of a 5 per cent, suspension 
of the erythrocytes of guinea-pig, rabbit, man, or ox. 

The lecithidc acts very quickly on the red cells (twenty -four tinuts 
more quickly than the venom), which is due to the fact that no time 
is spent in develc^ing the real toxic agent — i.e., tht* lecithidc. 

The lecithidc is not destroyed by heating to lou" C. for six hours, 
and is little affected by C.almette’s serum. 

Kyes went farther, and studied the lecithidcs 6f — (1) Lachesis 
afumaUensis Gunther; (2) L. lanuolettiu Lac^.; (3)L. flavomridis 
Hallow; (4) CroiaUts durissus L.; (5) Vipera russMii Shaw (6) Naja 
bungarus achleg.; {j)Bungarus candidus L.; { 8 )B.fasciatus ^hn. 

All these poisons, on the addition of sufficient lecithin, destroy 
blood and, except in the first and the third, the absolute 
quantity of the poison is the same as that mentioned just 
above. 

That of Lachesis ammaliensis Gunther is, however, twenty-live 
^mes weaker, and L. Umceolaius Lac^. ten times weaker, this 
being due to the hict that the former forms only one-twenty-fifth 
and the latter cme-tento the usual quantity of lecithide. 
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Hence Kyes concludes that the haemolytic element of all snakes 
is an amboceptor possessed of a haptophorc group for the erythro- 
cytcj and a toxophore group for lecithin, which contains the active 
element for the haemolysis. The haptophore group, however, 
probably differs in different j)c>isons. for Lamb has shown that, 
while cobra-vtmom will unite with Calmette’s antitoxin, poison of 
Vipera russcllii will not. Ihtn^ams and Naja bungarus act like 
the cobra, and Lache^is and Crotalus do not. 

Noguchi investigatt^d lecithin, and found it to be by no means 
an inert substance, and, furllier, that certain oleic compounds and 
oleic acid itself woulil act as venom activators. 

He found that the aildition of oleic acid or its solulic soaps to 
a non-activating scTiini in the ratio which corresponds to the per- 
centages of fatty acids and soai)s contained in some of the easily 
activating sera makes it highly active to venom. In the normal 
S(*ruin of a dog, howe\'er. he found that tlu re was.a k^cithin com- 
l)ound acting like fnv k-c ithin. He turther found that these two 
classes of activators could In- differentiated from one another by 
calcium chloride, which annulled the first group, but vros powerless 
against the lecithidt*. Non activating scTa do not contain this 
lecithin compouml. Jind other lecithiiles- -f.g., lecith albumin — are 
jiowerless. 

When serum is heated, the non-coagulated portions contain a 
lecithin activator, as descrilu'd by Kyes, which is identical with 
('habrie’s albuiiion; but this (U>e-» not exist preformed in unbeated 
S(‘ra. and is due to tlu* liigh temiierature altering ofticT proteid 
lecithidcb into albumen. * 

He further found ovovitellin t<» be one of the best lecithin proteid 
activatois. He finally came to flic conclusion that the reason why 
some red conmscles (nuin, etc.) are acted ujion by venom, wlule 
otluTs (ox, etc.) are not, depends solely upon tlu* amount of fatty 
acids, and perhaps also of soajis and fats, contained in the cor- 
puscles, t(» the stroma of wiiich tliey are attached. They exist 
pk‘nti fully in coi-juiscles easily affected, and in small amomit in 
those not easily al£ecti.*d. 

The position at the pn-Miil moment is, theniorc, that snake- 
venom produces hremolysis l)y its amboceptors uniting with com- 
plements contained in the sera of the majority of mammals and 
birds investigated, and tha^ these complements are fatty acids and 
soaps (belonging principally to the oleic series). 

Fiuther, there are endocomplemeiits in the erythrocytes of certain 
species, and these arc of the same nature as those in normal sera, 
and are attached to the stroma of the. corpuscle. 

Fi^ly, the rca^n why heated sera become active atliigh tem- 
peratures after losing their activity at low,’er tempi?ratures is because 
of conversion of the proteid Iccilhidcs into another form of 
lecithide called albumen, which is an activator. 

For the controversy between von Dungern, Coca, supported by 
Mainwaring on the one side and Kyes on the other, reference must 
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be made to the original papers given in our list at the end of this 
chapter. 

(6) The Leucolysins . — ^Weir Mitchell and Reichert had noticed in 
their researches that the mobility of leucocyt(‘s absolutely ceased 
in crotalus poisoning. Martin studied this carefully with Ps('u- 
dechis venom, and says that for tlie first fiftiicn minnti'S Ik*, could 
see no change in the white ccdls, but they (exhibited no amoeboid 
movements. At the end of this time the nuchri in some of them 
were very distinct, as if fixed by acetic acid. They then became 
intensely granular, and soon began to swell, and their outlines to 
grow less 4iJ>tinct, until they disappeared, leaving only a small 
heap of granules. 

Klexrier and Noguchi studied this ifinmomenon, and found that 
leucocytes with largo coarse* granules wcti* most cpiickly affect(*cl; 
next came the fine granular varietit's; and last of all tht* lymi)ho- 
cytes. They found cobra poison much more eigorous than that 
of crotalus." As to the K‘Ucoly:tins, they provi*(l that they wen^ 
separate from tlu* liaemolysins by tr(‘atihg waslu^d n'd coi7)uscles 
with copperhead venom until the supernatant fluid, after centri- 
fugalization, ceased to ha\'e any (‘ffi'Ct on red cells. This fluid was 
then brought into contact with leucocytt's. when lysis without 
agglutination took place. If. however, washed leucocytes wen^ 
treated first, the supernatant fluid was finind to be actively haemo- 
lytic. They therefore concluded that tlie ha;molysins were.distinct 
from the leucolysins, but that thi* agglutinins were probably the 
same. • 

We are not aware of turtlu*r researches as to tlu* nature of the 
Icucolysins, though obviously sucli ri'scandies are required. 

(c) Hamorrhagin.- -Weir Slitchell and Reichert, by observing a 
mesentery moistened with crotalus- venom, came to the conclusion 
that the blood escaped from tie* vessel owing to damage to the wall . 

Flcxncr and Noguchi iound that by heating crotalus venom to 
75° C. for thirty minutes, this luemoiTliagic power was lost, and 
along with it most of the toxicity, as bm or twenty M.L.l). were 
required to causi* death with symptoms resembling cobra-venom. 
They conclude that this death must be due to the neurotoxic or 
haematoxic properties (htcmol57bins and agglutinins) in the venom, 
and that, as the latter can be eliminated without arty apparent loss 
of toxicity, it must bi* due to the ncuiptoxins. 

The toxic principle lost by heating to 75° C.. Flexner and Noguchi 
called hsemorrhagin. They studied its action in tlie nu'Stmlery by 
injecting the venom into the peritoneal cavity, or placing a minute 
particle of the dried poison on the exposed" im^simteiy, and then 
removing specimens, which they fixed in Zenker's fluid, cut into 
sections, and stained with baematoxylin and eosin. They found 
that the extravasation of blood took place not by diaped**sis, but 
through actual rents in the walls. Tliose rents anj not simple 
ruptures, but are apparently due to a cytolytic action upon the 
endothelial cells of the capillaries and the walls of the small veins. , 
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(<0 OOter CyMysins.- -Flesaier and Noguchi have found that the 
amboceptors in venom can act upon a number of the cdls of the 
body — liver, kidney, testicle, and ovary — causing lysis, the 
complement being probably either endoctilular or in the lymib- 
stream. The nature of the complci^^t is, however, quite unknown 
at present, but is probably diflerent from the complement actxog 
on the rod cells, as its activity is destroyed by heating to 6o^ C. for 
some time. The histological effects of these toxins can be noted 
p^icolarly in the microscopical appearances in the liver and 
kidney. The liver shows necrosis and fatty degeneration of its 
cells, and, as a reactionary process, leucocytic infiltrati(m around 
the bile-passages. In the kidney, the {^tomenili show intense con- 
gestion of their capillaries, often associated with ruptures of their 
walls and haemorrhage into Botrinan’s capsule. The cells of the 
tubules* are necrotic and detached, filling the lumen. The. whole 
organ is congested, and there may be interstitial haemonhages. 
The spleen is but slightly affected. 

4. ANTiiT.ffiMOi.ysiNS. — ^Weir Mitchdl and Stewart have tiiown 
tiiat if crotalus-venom is added to red corpuscles in a certain 

^degree of concentration, no haemolysis takes place. This fact has 
been confirnuid by Myers and Stephens for the cobra, and Lamb 
for Vipera russelhi. 

NogiKhi believes that the action is due to venom having the 
power m certain cases of precipitating the outer layer of the haemo- 
globin, while in other cases this does not tadre place. • 

5. AiraBACTEKiciDAL SUBSTANCES. — ^Weir Mitchell drew attri- 
tion to the fact that bodies of aiumals dead from crotalus poistming 
rapidly decomposed, while Ewing found that the normal ^rmicidal 
power of the senini was destroy^ — a fact confirmed by Martin. 

Flexner and Noguchi also investigated this action, and came to 
the conclusion that : — 

(z) All venoms, when used in .suitable quantities, destroy the 
bactericidal properties of many normal sera. 

(2) The manner of this destruction consists in the fixatimi of the 
serum complements by the venoms. 

(3) Venoms have no action upon the intermediary bodies of the 
serum. 

6. Fibkin Ferment. — ^A hbrin ferment has been shown Martin 
to be present in the ve.noms^f the viperidse and also of some of the 
colubiidse. In tlic former re is ^e active agent which causes the 
vascular clotting in small animals, with convulsions and -sudden 
death. This coagulative substsince has been tiiown by Barratt to 
be a thrombin. 

7. Antifibrin Ferment. — ^An antifibrin ferment — ^tifait is to 
say, a substance which in minute quantities is able to prevent the 
coagulation of the blood — ^is found in cobra and allied venoms. 

8. Proteolytic Ferment. — ^Venom contains a body of some 
descriptimi, probably a ferment, which is capable of transforming 
proteid. 
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Thus, Mitchell and Reichert long ago showed that muscle-libres 
at the site of the bite were quickly softened by crotsdus-venonip 
Flexner and Noguchi have shown that gelatin is liquefied by 
both crotalns- and cobra-venoms, but that coagulated proteids are 
Mt acted upon. Microscopically the muscular fibres at the site 
of the bite are seen to have ^undergone necrosis and degenera- 
tion, and later a polymorphfinuclear leucocytic infiltration may be 
noted. 

9. CasOXAC and Vascular Tonic.^ — Sir Lauder Bninton and Sir 
Joseph Fajlrer showed that the poisons of the cobra had a stimulant 
effect on the heart, and that the circulation could be kept going 
for a long time after complete failure of breatning if artificied 
respiration is kept ui)— ar fact of considerable importance if any 
antidotal treatment is available. 

It is not clear whether this is due to direct action on the •muscles 
of the heart, but it appears from Rogers' experiments that the 
eff^t on the bloodvessels is due to local action on the arterioles. 
This effect is produced by th(‘ cobra and Vifyera russeUU venom. 

Entry of the Venom Into the Body. 

rhe poison, the characters of which have been described, is intro- 
duced into the body of man or that of an animal usually by the 
snaln^ bitmg the skin and injecting the poison cither subcutaneously 
or into a vessel. In the former case it will soon reach the blood- 
stream, and be distributed to the different parts of the body. 

The effect of entry into a bloodvessel is to produce immediately 
the signs of the poisoning, whereas in the subcutaneous tissue it 
may take some time, and even be modified, especially in the viperine 
type. 

The quantity injected by a cobra, according to Acton and 
Knowles, duimg the first strike, is 0*172 gramme {i.e,, j J} of total 
venoin in glan^; during the second 0*1215; after which it steadily 
diminishes until it is not fatal to man (probably) about the seventh 
or eighth strike. Eebis injects of total venom during first 
strike. 

If the venom falls on the conjunctiva it is readily absorbed, and 
symptoms of poisoning will ensue, or an acute infiammation be 
set up. • 

Taken by the mouth, the venom ai the colubrids is harmless, 
provided there are no cracks or abrasions, and is destroyed by the 
saliva and pancreatic juice. Viperine venom, on the other hand, 
causes gastritis, gastro-intestinal haemorrhage, and even death, 
without the appearance of the usual symptoms, a fact known to 
the natives of Ceylon with regard to the venom of Vipera russdlii. 

. Minbnam Lethal Dose (M.L.D.). 

The minimum lethal dose varies with the species of snake, the 
condition of the shake, and with the species of the victim. 
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Tables arc giv(‘n by Calmette, and Martin and Lamb, showing 
the amount for difh^rent snakes and animals. Thus, the quantity 
of cobra-venom required to kill a kilogramme of a dog is o*oooS 
gramme, and of a rabbit 0*0005; and tlrat of Bungarus candidus 
for a rabbit is 0-0008 gramm(^ and that of Enhydrina valakadi^n 
for a rabbit is o*oooo() gramme, while the same for a cat is 0-0002. 
Putting it in another way, i gramrin' of cobra- venom will kill 
1,250 kilogramiiK'S in wt'ight of a dog, 2,000 of rabbit, 2,500 of 
guinea-pig, 1.500 of rat. and 8.5,33 mouse, and 20,000 gm mines 
of horse. 

Calmette ca^culatt‘s that, taking a mm of average size, the 
minimum lethal do^c might be halfway between the dog and the 
liorse — /.e., would be 0-015 gi'niiune of eobra-venom—and i gramme 
will kill 10,000 kilogrammes of man, or-165 persons of the weight 
of 60 kilogrammi's; but, of coursi*. this is only a very approximate 
guess. Lamb calculates llu* M.L.l). ior iium to be 0*015 gramnu- 
ol cobra-venom, and I'laser jmts tin* same* jit 0*031 gramme, whihi 
other antlu»rs give cobra M.L.D. for man 0*010 gramme and cchis 
M.L.J-L th(i sam(* ligiin-. 

Lamb gives a number of minimum lethal doses for snakes cal- 
culated per kilogramiiu* of rabbit and iiijicted iiilravcnously, which 
are : — 

IWingani.s caurii<lus .. 1 >*00004 gramme. 

F-nhyclrina valakadicii *^00005 ,. 

Vipoia russollii .. .. o-oooi „ 

Naja IripucIiaTis and N. bungains (>*<>0035 ,,•> 

Bungarus lasciatu.s .. .. (>-iKi07 ^ „ 

Effects ol the Venom. 

The effects of the venom have Been candiilly studied on warm 
and cold blooded animals by many obserwrs lor a long si-ries of 
years, but there is a distinct difference in tlie action of different 
kinds of venom, and thendore it is us Wi'Il to discuss the effect of 
eacli sepanitely. 

In doing tills it will be noted that it is difficult to obtain un- 
doubted cases ol biles by deiinitely known snakes in man, and 
even when thesi- are obtained the urgent necessity for treatment 
causes the symptoms to be little noted. Therefore it is necessary 
to detail first tlie exiicrimcnts on animals, and then the symptoms 
found in man. • 1 

Colubrine Venom - Naja IripudiaNs Mt-rrcm. — ^I'he experiments of 
numerous obsi*r\'i*rs show that the (-fleets ol this venom on animals 
are: — 

1. Paralysis of voluntary movement. 

2. Salivation. 

3. Marked effect on the respiration, which ceases before the heart. 

In smaller quantititis the paralysis becomes more marked, and 

in cases of longer duration several features are added: — 

t. Local inflammation where the bite was inflicted. 

2. Lachxyxnation. 
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3. Mucous discharges from the nose, respiratory organs, and 
stomach. 

4. Very occasionally the mucous discharges are stained with 
blood. 

Beyond obvious pain, the local effects are engorgement of the 
vessels with blood, and effusion into the tissues. If the animal 
recovers, there may be suppuration and sloughing of the affected 
part. Tlie effects on the nervous system seem to be due to the 
action of the poison on the hniin aiid spinal cord, and pari passu 
on the motor nerve endings. The most i‘vident ]v.inilysis is that 
of the tongue, larynx, and pliriiyiix. as evinced by the inability 
to retain the saliva within the moutli, to niovi* the tongue, or to 
swallow. This is due to the action of the poison on the medulla. 

There is also, as indicated above*, clear (ividence of action upon 
the respiratory centre, which has bec'ii carefully studit*d by Wall 
and others, who show that iu large doses tlii*re is a progressive slovr- 
ing. and in smalh^r doses lust accolerati(»ii and tlnm slowing of the 
respinations. There at)pears to be but little (?ffect ui)on tlie heart 
and circulation or temperature. 

The effect on the bloorl in causing lucmolysis was first demon- 
strated by Cunningham. w1k> considiTed it the main feature. Not 
merely are the cori)uscUs dissolved, but the coagulability is re- 
duced, and hence the blood-staining of the tissues and the urine 
in experiments on animals, provided that artificial respiration is 
kept up. , 

The effects of ^he venom 011 man arc local pain in the neighbour- 
hood of the bib*, which ajipears as Iwf) small ])imctures about i inch 
apart, usually exuding a blood-stained fluid. The pain increases in 
severity, and spreads up the limb on to the body. In a short time 
the victim f(**.*l.s intoxicattul, ami i)n*sently loses control of his legs, 
\^iicii become paralyzr,d, as m;iy other muscl(‘s. including those of 
the jaw. Tlu*re is often profuse salivation, and inability to spcsik 
or swallow. I'he pulse and respirations increase for a time, and 
then the breathing becomes slower, and death occurs from failure 
of tlie respiration, while the li(*art continues to bt'at for a short 
time after the respirations have ceased. 

If recovery tak<*s place, the urgent symptoms abate*, some slight 
fever and local swelling occurs, while a large amount of urine is 
passed. ^ 

When examined post mortem, it will be found that tlio rigor 
mortis is well murkod, while the blocni is fluid in man, but coagulated 
in animals. If the corpuscles are examined soon after death, no 
change will be noted, but later they alter, and blood-crystals, 
indicating haemolysis, may form. The parotids may be swollen. 
The brain is normal, but the pia xnatcr is gorged with blood. The 
muscles are often of a dirty red colour. The lungs in human beings 
are generally congested, and the bronchi and smaller tubes fiil^ 
with thin frothy fluid and intensely congested. Particles of food 
or remedies are to be found in the air-tubes because of the paralysis 
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of the larynx. The right heart is distended with blood. Tlic liver 
is congested and dark. The kidnej^ may be normal or intensely 
congested. The intestines show nothing in particular. The bladder 
is contracted • 

Microscopically, fatty degeneration of the liver and kidney, and 
necrosis of hepatic and njnal epithelium, are to be seen, as wdl as 
round-celled infiltration along bile-ducts, which is probably due to 
excretion of poison. 

Turning now to the colubrinc snakes, which resemble 'the cobra, 
there are obsen^ations upon Naja haje, N. bungarus, Bungarus 
Candidas, B. fasciatus, and the Hydrophida. 

Naja haje Linnaeus.- -Clalmette records that Dr. Deschamps 
observed a case, of tliis bile* in Senegal in which the snake bit the 
patient in the forehead. Almost immediately great weakness, 
accompanied by nauscia and pains in the head and neck, set in. 
T.rOcally two raised areas were seen, around which the tissue was 
anhuniiious. Cold sweats occurred. The cedema spread to the 
face, dysi)ncea appeared, and the jiulse became smiill and inter- 
mittent, pam lysis set in, and the patient became comatose, but 
recovered on tn^atment with antivenene. 

Naja bungarus Schlegel.--A^ bungarus, the hamadryad, is by far 
the biggest of the Indian poisonous snakes. Rogers finds its 
venom very like that of the cobra, producing paralysis and death 
from failure of respiration, while the heart continuers to beat for a 
time. 

Tlierc is no intravascular clotting, and the haemolytic action is 
very slight, but the phrenic nerve-plates are paralyzed. If small 
doses arc given, the respirations arc increased. 

We are not acquainted with the symptoms exhibited' "by an 
undoubted case of this bite in a human being. 

Bungarus Candidas Linnaius. — ^As to B, Candidas L., the com- 
monest of all Indian snakes, there is not much to say, except that 
all researches (Fayrer, Wall, and Rogers) indicate that its venom 
is almost exactly the same as that of the cobra, but is slightly 
more virulent. 

Cases of this bite arc common. In brief, the symptoms are: — a 
sense of tightness across the chest, with paralysis, particularly of 
the muscles of the face, deglutition, and phonation. Tlie con- 
junctivae arc suffused, the pupils dilated, the pulse and resjdrations 
quickened; the teinperature^is normal, and the local signs are not 
marked. ^ 

Coma and convulsions pn^cede death, which is due to failure of 
respiration. Congestion of the meninges and brain and liquid blood 
are the princii>al signs found post mortem. 

, Bungarus ceylonicus (Gunther).- B. ceylonicas, the Ceylon krait 
or carawalla, ^s been reported by Green to have killed a man in 
twelve hours. The man was bitten on the left foot at 4 a.m-t and 
felt quite well till 5.30 a.m., when he felt drowsiness, which in-:' 
creased till 10 a.m., when he could hardly Wallow and was veiy 



SFPSCTS OF TBS VBBOM 


867 


sick. Pandysis affected bis legs, and he became cold. Artificial 
rej^intion was now resorted to, but at 2 p.m. he became very 
fevetisb and insensible, and died at 4 p.m. 

Bungjarus fasdatus Sdmeider. — ^llie effects of the poison of 
B.fasctaius have been carefully studied by Wall, Lamb, and Rog^. 

^ In acute rases death takes place quicldy from fiiilure of respira- 
tion; the blood is coagulated, and there is paralysis, and sometimes 
ctavolsioas.^ 

' ChAmic' cases, on the other hand, last for days, during which 
there is loss -weight and emaciation, and perhaps some paralysis. 

Microscopical examination of the cortex of the brain, medulla, 
and sinnal cord shows diffuse chromatolysis, afiecting a very con- 
siderable portion of the ganglion cells, l^ing most marked in the 
cortex, next in the cord, least in the mcdidla. The cells show a 
rather deeply stained plasma, in which are scattered dust-like 
granules, tne remnants of the Nissl bodies; many cells show vacuo- 
lation of the plasma, and some are reduced to mere outlines (ghost 
cells). 

Rogers’ experiments tend to sliow that even in injecting large 
do^ the blood may not clot, .and tliat the animal may be killed, 
as in cobra-venom, by direct action of the poison on the respiratory 
centre, and also on the nerve-endings of the phrenics, so that the 
venom appears to be a mixture of a vipcrinc with a colubrine 
poison. 

The only authentic case of human poisoning by B. fasetatus is 
mentioned % Fa3rrcr, in which there was tingling sensation and 
later pain at the scat of the punctures, with some swelling, all of 
whicb-'disappi'arod in less than twenty-four hours. 

Australian Snakes . — ^The symptoms produced by the bite of the 
Elapinm in Australia are locid swelling and pain, followed in from 
fifteen minutes to two hours by constitutional symptoms. The 
patient becomes unable to stand,' signs of prostration, accompanied 
by vomiting, appear. The circulation begins to fail, the heart’s 
action becomes weak, the extremities cold, and the skin blanched, 
while the req>iration, after a preliminaiy excitation, becomes 
slowed. Coma now intervenes, the sensations being ^mini^ed 
and the pupils dilated, and death results from failure of the respira- 
tion, preceded sometimes by convulsions. The heart continues to 
beat after the circulation has ceased. 

Elaps fuhius, the harlequin snake, >^ich is found iq the eastern 
parts of the Southern United States, causes great local pain, fol- 
lowed in one hour by drowsiness, unconsciousness, and collapse, 
^lasting until death, or for a day or so if the patient recovers. Death 
'usually ensues in about twenty-four hours after a bite, and in 
persons tending to xecoveiy the ^nger of death is not escaped until 
three to four days have pa^ed away, as the synq>toms tend to' 
^recnrperiodically. 

Snakes . — The known spitting snakes — snakes vdiich 
can project their veHhm to a distance — are Sepedon hamochates. 
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Naja flava^ and N. nigricoUis, N. iripadians, Echis carimta, with 
perhaps the addition of Naja mclanolciica and Vipera russelUi; and 
it is possible that furtliiT observations will sdiow that all the Coin-' 
bridac and Viperida) have this powiT to a greater or lesser extent. 
Of.coiir-K- tJu‘ action is not spitting in the correct senst', of the word, 
but m(*ndy projection of \'enoni. which causes conjunctivitis if it 
enters the Vyes. and a saltish tast(‘ if it enters the mouth. 

The Hydrop1iider.‘ -Rogers experimented with Efihydfina vala- 
kadien Boie. Distcra cyanocincta Daiid., and Hydrophis cafiims (Ithr., 
.and came to the conclusion that their wnom only differed from 
that of the cobra in llie following ])oints: 

1. 'I hey w(Te more toxic. 

2. Tiny W(‘re much less luemolytic, and hence causc^d no blood- 
slain(*d effusion al the .site ol the iiijecti n. 

3. They did not atfect the coagulability of the blood; therefore 
the poisoiL is almost jnirely neurotoxic. 

There is at first an excilati<»u ol the iktvous system, leading to 
.'I hvling of .'jctivity and \'ivacity, which. howc‘ver, soon passers off. 
'fhe earliest signs ol distress begin with difficulty of articulation 
and ftvling of stiffness in tin* body anrl i>l suffocation. The stiffness 
ill the muscles increases, and occasiomd spasms occur, while signs 
of gastric irritation, with vomiting, appi‘ar. Convulsions and death 
may ensue after a day or so. Th(‘ local signs may be slight. 

Viperlne Venom. — Vipera russcllii Shaw, thV tic polonga of 
Ceylon, is a good example oi this type* of venom. V^j^iirs experi- 
ments show tliai a dog bitten by one of th(*se vijiers will become 
convulsed, and die within live ininutes. Tlu: cause of this sudden 
death hits been shown by Rogers to be intravascular clotting, which 
is best marked in tlu* })urtal v(*in, and tlien only in small animals. 
Post mortem, tlu re are lj;emorrhages into the area of the bite, and 
into kidney aiirl iiiiestine. 

In addition to these acute cases, tlu*r<‘ are also chronic cases, in 
which t h<* local symptoms are mon* or less extensivti subcutaneous 
liKiiiorrhages, around which there is much cedeimi. This htemor- 
rhage may be absorbed, 01 tlu* area may slough, or an abscess, or 
even a spreading gangrene, may ensue. 

The general symptoms are nipid eimiciation, profound anaemia 
and lethargy, and in some cases haematuria and a discharge of blood 
from the bowel. 

Rogers hsis carefully investigated these synii)toms, and has 
pointed out that there is a remarkable fall of blood-pressure due to 
vaso-dilatation of the portal system, causc'd hy action of the poison 
on the central, anti not the peripheral vasomotor apparatus, the 
heart muscle being unaffected, l^mb and Hanna showed that in 
chronic cases there is d(*fu:iency in tht* blood coagulability. 

In man there are the two small punctured vrounds caused by the 
fangs, around which the skin is swollen and livid and painful, The^ 
swelling and discoloration spreads, and in the course of twenty-four 
hours the patient becomes at first excited, with thready pulse and 
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hurried recitations, and later stuporous. The skin is clammy and 
covered with a cold sweat, while the swelling and discoloration 
spreads considerably, reaching the trunk. In due course^ convul- 
sions set in, and death ensues from failure of the circulation. The 
post-mortem reveals congestion of the meninges and lungs with 
fluid blood, and nothing else of importance. 

SUis arielans, — -The puff-adder poison was found hy Rogers to 
work in much the same manner as that of Vipera russdlii, but not 
to be so poisonous. 

' Echis cannata. — ^This is a very poisonous snake, and the effects 
of its bite resemble that of the cobra. 

Wall records a case in which there was much locid swelling, 
passage of blood in Ihe urine, feces, and vomit, (^levation of tem- 
perature, and death from exhaustion, due to loss of blood, on the 
ninth day. Martin and Lamb record another case, in which there 
was much swelling of llic bitten part, due to exudation of liquid 
blood. Pain and ttmdemess were felt along th(‘ nerves, together 
with anaesthesia, extreme restlessness, with cold and clammy ex- 
tremities, but no ha;morrhagcs. Loss of consciousness, with de- 
lirium, set in only a sliort time before death, which took place at 
the twenty-fifth hour. 

Fayrer gives a good account of a chronic casi^, in which there was 
depression and faintness, coldness of the extremitic^s, with swelling 
of the affected part, and marked haemorrhages ironi eyes, gums, 
throat, nosg, vagina, and under the nails. 

The Crotalidee are typically rcipresented by Crotalus horridus of 
America, which^has been carefully studied by Wt‘ir Mitchell and 
Reichert, and by Lcuhesis, which latter has been studied by Rogers 
in India. 

Croialus horridus.- ^'I'lie local effects are: -(edema, swelling, dark- 
ening of the parts with iiililtnition of incoagulable blood, br(‘aking 
down of the tissues, putrefaction, and sloiigliiiig. I'here is no clot- 
ting of the blood, wliich, on tlu* other hand, is fluid and incoagulable. 
There is a marked fall of bhxid-i^ressure, and respiration gnidually 
ceases, due to the failure of the circulation, but there is no direct 
effect on the respiratory cimtro, and the phrenics arc not paralyzed. 
The heart goes on beating after respiration ceases, but is slightly 
weakened. Post-mortem examination shows h»emor^liages into the 
peri- and endo-caidium, and into the peritoneum and pleiini, but 
not in the brain or the medulla, whife the whole portal system is 
much congested. 

Rogers placed a loop of small intestine in an oncometer, and found 
that fall of blood-pressure was associated with a vaso-dilatalion of 
the portal system, in which the blood was not clotted. This vaso- 
dilatation he considers may possibly be due to the action of the 
venom on the vasomotor centre in the medulla, and thinks that 
^ he is supported in his theory by the appearance of Traube-Hering 
curves in his blood-pressure tracings. Pearce notes acute glomeru- 
lar lesions due to the endothelialytxc body. 
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Wev Mitdidl and others have carefully collected the aynqptoras 
following this bite. In most instances the bite is painful, and 
the part becomes swollen and ^Iscolouied, while both -the pain 
and the swelling increase steadily. Thd swelling is due to the 
efiqsion of bloc^. Very si'ldom is there any lymphangitis - or 
enlargement of the lymphatic glands. Vesication, slough^, 
gangrene may result if life is prolonged and the dose considerable. 
If, on the other hand, the amount of poison injected is inconsider' 
able, the swelling declines, and the pain disappears very .quiddy. 
Constitutional symptoms an* said by some people to begm directly 
after the bite, but this is hardly likely, as man is a relatively large 
animal. Under exceptional circumstances it is recorded t£at the 
symptoms did not licgin till about thirty minutes after t^c bite,- 
but usually the length of tinu; is only a few minutes. The person 
foels extremely faint, or complains that his lower limbs are not 
able to support him. There is no primary stimidating effect like 
that mcnticoiod iu other venoms. The patient staggers or fads, 
cold su’cats bathe the surface of the skin, and nausea and vomiting 
occur. The pulse is rapid and feeble, the t'xprcssion anxious, and, 
according to Mitchell, in a lew cases the mind may be slightly dis- 
turbed. but this may be largely due to fear. If the patient does 
.not die at this stage, the local symptoms mentioned above become 
very pronounced, and signs of gonenti blood-poisoning show tbem- 
^Ives, and often lead to death. 

V- The post-mortem reveals that tlie bniin is nornuil, bu^ congested 
somewhat oedematous ; the trachea and bronchi are congested, 
and fidl of red frothy mucus; while the lungs arc healthy, but 
somewhat congested. The p('ritoneum may contain a littlg fluid, 
and the mucosa of the stumacli and small intestines may be in- 
tensely congested and iniiltrated with senim.' In some cases the 
blood is coiigulated, in some it is fluid. The local swelling is due 
to Mrous exudation. The chief features of the post-mortem are 
va$o-dilatation of the portal system and fluidity of the blood. 

Lachesis . — This snake shows the same symptoms as Crotalus, but 
it has some effect upon the respiratory centre, causing quickening 
of respiration before the slowing begins. The phrenics arc not 
jiaxalyzed. Mo^over, it is possible that the quick fall of 
TOOod-pressure observed is due to action of the poison on the heart, 
bt|l the subsequent steady fajl is due to the action on the vasomotor 
centres, as in Crctalus. 

Kitajima says that the region of the bite becomes dark purple 
in colour and swells; that the pain is severe and brnning; and that 
the lymph glands Ix-come enlarged and tender. The face is pale, 
the pulse feeble and rapid. Respiration is normal; a slight fever 
is not infrequent. Coldness of the extremities, wi& dyqmoea and 
cold sweats, come on just before death. Blood has bem observed 
in ^ urine and fseces. 
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Excretion of the Poison. * 

It is believed that the poison leaves the body principally by the 
kidney, and to a less extent by the mucosa of the stomach, the 
nSvary and mammary g^lands. 

With repaid to the mdney. there is some direct proof of the 
exsCretion, because the urine of a dog poisoned by Efihydrina vala- 
hasten, when injected hypodermically into a pigeon, caused death 
in twMiy-two hours. 

/It is also stated thatfi drachm of the saliva of a dog poisoned by 
a cobra was capable of causing death in two hours. 

With regard to excretion by the mammary glands, an infant is 
said to Jjave died after sucking the breast of a woman bitten by a 
poisonous snake. 

Immunity. 

Having considered the chemical composition and physiological 
action of the venom, the next point to be discussed is immunity to 
its action. 

Ancient ami modern peoples have equally held the belief that a person wlio 
has been' bitten by a poisonous snake and sur\dvcd obtains some sort oi 
immunity: generally the belief has been that this immunity is capable of 
protecting the inrlividual against all kinds of snakes. 

Ancient fables credited the Psylli of Africa, the Marsi of Italy, and Gouni 
of India, with immunity, on the ground iliat they had snake's blood in their 
veins. 

The pig waa long thought to be naturally immune; but this is a mistakfa<^ 
for the relatively s^ht efiect of snake-venom is due to the presence of 
thick layer of but slightly vascular fat which surrounds the animal's body. 
The mongoose Uitrpestes ichneumon) is believed to be naturaUy immune to 
cobra-blie. 

Acquired immunity is said to occur among natives, especially snake- 
charmers, and Europeans who liave been bitten several times by snakes. 
The Eisowy of Western Barbary arc said to have acquired such an immun^, 
and to allow themselves to be bitten by snakes proved afterwards 
poisom|ii8 by killing a fowl. The natives of Bushmanland, NamaqualUfK^^ 
and Damxtaland are said to drink the venom of snakes as a protectioi^' 
In Ceylon a cobra is said to have bitten a snake-charmer, and shortly after- 
wards a bystander. The snake-charmer escaped without symptoms, the 
bystander died. 

The first scientific attempt to produce an artificial immunity was made by 
Sewallfin 1S87, when by repeated small injections he raised the resistance oi(;f 
pigeons so* high that they were able to resist ten times themiinimum lethal ' 
dose of the venom of a Crotalus, Kanthack also produced a partial immunA 
to cobra-venom in 1891. Kaufmann, a littl^ later, obtained a similar result 
with the French viper. 

In 1892 Calmette showed that by repeated inoculation of venom 
heated to 80° C. a certain amount of resistance was produced in 
animals. In 1894 he made researches on the venom of the cobra, 
and about the same time Phisalix and Bertrand investi^ted that 
of the viper, and showed that animals vaccinated with venom 
devdoped a true immunity, and those inoculated against the 
oobra>venom^ were able to resist mortal doses of Vipera, Bun^amt; 

Naja kaje, and Pseudeckis venoms. Later they 
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that the serum of an animal vaccinated by snake-venom contained 
antitoxins capable of producing an immunity in new animals. 

Calmette obtained his scrum from horses, but with great difi5- 
cul'.y, as many of the animals died in the*course of treatment from 
endocarditis and acute n(‘]3]iritis, while in others abscesses formed. 

He found that in a frc'sli horse 0-025 gramme of cobra-venom 
was sufficient to kill the animal in twelve to twenty-four hours, 
but on vaccinating the animals for sixteen months, it was found 
that a horse could stand without reaction the injection of 2 grammes 
of cobra-venom- -i.e., eighty times the M.L.D. 

From such a horse it was loimd possible to withdraw as much as 
JO litres ol blood in three blei dings si>road over ten da5's, the serum 
being considered to be n^ady for use when i c.c. mixed with o-ooi 
gramme of cobra-venom i)roduced no sign of intoxication when 
.injected subcutaneously into a ralibit, and when, after injecting 
2 c.c. of the senim into a rabbit ol 2 kilogiamines weight, two 
hours later 1 milligramme of vimom could be injected without 
results. This serum was ^al(l to iireservt' intact its antitoxic value 
in all cliiiiat<‘s 'I'he V( iu)m used lor these inji'ctions was ])rincipally 
that of the colmi, with a slight admixture of other venoms. 

In rSgs-gb Fraser of Kdinburgh confirmed Calmette's results, and 
believed that if on animal was so successfullj' vaccinated that it 
could resist tlio minimum letluil dose of one venom, it would also 
be able to resist that of other venoms. He believed that venom 
introduced into the stomach conlernd immunity. ^ 

‘In 1897 C. J. Martin showed that Calmette’s serum did not 
preserve aninuds against the venom ol Noicchis scufaiiis. 

From 3901 onwards Lamb in India studied carefully the. effects 
of snake-venoms, and came to the conclusion that Calmette's seruni 
is active against cobra-venom, but is not useful against that of 
Vipera russelHi\ Bungarus fasdatus, or ol Juhis carincUus. 

iax 1902 Tidswi'll showed that serum prepared from the venom 
of Notechis sciiiaius did not neutralize the venoms of the. cobra, 
Bitngariis fasdatm, or Vipera nis^cllii, and, further, had no effect 
on the venoms oi the brown and l)lack snakes and death-adder of 
Australia. 

In the same yeai* J^amb jiointed out that there was a precipitin 
in venom-immune sera, and this jiuint being lurther investigated by 
Hunter, the* deduction was made that these prccipitins were specific, 
iind due to the coagulable proteids. 

The following pure sera have been prepared : — 

T. Lamb's Pure Naja tripudians Merrem Serum,— This scrum 
is strongly antitoxic for cobra - venom, and in large doses for 
Enhydrina valakadien Hoie, but has no effect upon Bungarus can- 
didus L., Brachyaspis curia Schieg., Evhis carinatus Sclm,, Lachesis 
gramineus Shaw, Vipera russcllii Shaw. 

It delays death in Bungarus fasciatus Sebn., Naja bungarus^ 
Schleg.» Creialus durissus L. * 

'2, Lamb's Pure Vipera russeUii Shaw Serum. — This serum 
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neutsalizes the venom of Vipera russellU and CrokUus durissus, but 
has no action upon—Colubridae; Naja tripudians Merrom, N. btw- 
garus Schleg., Bmigarus ca^uiidus L., B. fasciatm Schn., EfihydrifM 
valakadien ]^ie ; Viperidse : Echis caripiatus Schn., Lachesis gramineus 
Shaw. 

3. TidsweWs Parc Notechis scidaius JHrs. Serum, — ^'fhis sorum 
has a strong antitoxic effect upon the venom of Notechis scutatus, 
but has no effect upon that of — ('olubridae: Naja tripudians Merrein, 
N. bungarus Schleg., Bungarns Candidas L., B. fasciatm Schn., 
Bnhydrina valakadien Boic; VipiTiclaj: Vipera nisscMii Shaw. Echis 
cUrifMius Schn., Lachesis gramineus Shaw, Croialus ditrissus L. 

4. Noguchi* s Pure Croialus Serum,- At has a strong effect upon 
Crotalus venom, and a slight effect upon Ancistrodon piscivorus 
Lacep., and none on the cobni. 

5. Noguchi's Pure Ancistrodon piscreorus I-tuep. Scrum,- -This has 
a marked effect upon moccasin-ven<»m. and medium effect upon 
Crotalus, and none on cobm-^'enom. 

b. Brazil's Pure Crotalus horridus L. Serum.- -'fins senini is 
equally efficient for the venonLs of Crotalus horridus or C, durissus, 
but is useless for cobra- venom. 

The Caracas ('commission rt*i)urts lluit this serum is more (‘ffic.i- 
cious against the vem)m ot (yotalus than that ol ( aliiK^tte, which 
fails to ni'iitralize the luemorrhiigins. 

7. Kitajimas Pure Lachesis flavoviridis Hallow .SVrwn.-.-This 
.serum is s^jccific for Lachesis venom, against whicli ('almettc’s 
sentin is us«'l«'ss. ^ 

It is clear that the antist*ra inentiontnl al)ove ai\* very nearly 
specilic, lor they noutralizi* principally the venom ol the species 
employc'd, and sometiiiK'S, in largiT doses, that of some allied 
species. 

It is obvious that this is of gn-at imporianco in considering the 
scnim treatnwnt ot smike-bite. 

8. Polyvalent Sera, — Polyvalent si*ra ])n'pan <l lor more than two 
venoms arc not very efficacious. 

Diagnosis. 

It might be thought that the diagnosis oi snake-bite would be 
obvious, and that nothing need be written on the subject, but this' 
is not always so, because snake-bite of km taki's place in the dark, 
and the miturc of the snake is unknown. 

The diagnosis may be divided into two lieacU:- -fi) Has a snake 
bitten the per^n ? (2) Was the snake a poisonous one ? 

The first thing to do is to tic a proxim il ligature on the. liino. 
and then to examine the area of the supposed bite. If there are 
absolutely no fang-marks and no venom on the skin, then obviously 
there is no danger; but fang-marks on the skin, or venom on niucous 
pembranes (which, of course, may have cracks), or on skin with 
scratches, may be dangerous. 

If there are no fang-marks, and the .snake is forthcoming, examine 
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it to see whether it is poisonous or not, especially to see whether 
there are fangs, and if non-poisonous, the patient’s mind can be 
relieved at once. 

Prognosis. 

It appears thnt only a relatively small percentage of persons 
bitten by snakes {su})posed to be poisonous) die. C. J. Martin and 
Lamb place it about 30 ])or cemt.. but much depends upon the 
(luantity ol venom injected and the rapidity with which symptoms 
(leV(;]op. The recoveries from full i!(W(‘S of ecliis-venom in un- 
treate(l cases is about 40 per cent., and ot cobra-vimom only 3 to 
^ per cent. Personally, we. belirve that in most cases if treatment 
lias been prompt, and the sym]^toins ajipear slowly, the outlook is 
by no means liojv*less. 

Treatment. 

Snak('-poi^oning consists in ihi* hvpodiimic or intravascular 
injection (»f a stTies ol ])oisonou?» iiriiicijiles which act chiefly upon 
the nervous system and Hie bhaid. 

The vinilence of the ])oisonin|L; deixnds upfm the ratio of the 
quantity ol the ])oison injected to the size of the animal. The 
.sam<‘ quantity of jioison will thendorc^ havt* a more serious effect 
upon a child than u])on an adult. The less the (piantity of poison 
which fi’ets into the general circulation, tht' less the symifloms; 
hence the first indication for tusitnieiit is to prevent the passage 
of the ])oison, as J.ir as po-isibh*. into the circulation. ^ 

The second indication for treatment is to neutralize the poison 
which has got into the system, and the third indication is to treat 
sjM'cial symptoms as they ai>])iMr. 

I. Prevent the Poison getting into the General Circulation. — In 
onler to jMcwiil the ])oison getting into the general circulation, 
three i)oints must bi attcinled to: * 

(1) Sto]jj>age of the How <)f blood find lymph from the 

Jiffected fircM. 

(2) Fn-e ojicning of the ])oisone(l aivfi. 

(3) The neulndization ol the poison locally. 

(t) Sioppaf'c of ihc Flow of Blood atiil Lymph from the Affecied 
Area,- -\ ]>erson is usufilly bitten in the firm or leg, and in such a 
case tile old trcfitnient advjpcd by Celsus should be carried out by 
applying fi tight ligature round the affected limb on the proximal 
side of the wound, so as to ('oinpress the blood and lymphatic vessels. 
In order to do this successiully, tlic ligature must be applied to the 
arm or the thigh — /.e., where there is one hone- --and not the fore- 
arm or leg. 

Such a ligature cannot l)c left in position indefinitely, otherwise 
gangrene will result; and after some attempts at neutralization ol 
the poison have been made, it must he loosened for a couple of 
seconds and reapplied, and this must be repeated. It must be kepf 
on for at least twenty or thirty minutes. 
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The advantages of the ligature or tourniquet have been known 
since ancient times, but C. J. Martin has ^own that its principal 
action with colubrinc poison is not merely to delay the absorption 
of the poison, but also to give time for any already absorbed to be 
excreted. In the viperinc poisons, which coagulate the blood by 
fibrin ferment, it is most beneficial; for the blood, in coagulating 
locally, retains the poison, which therefore but slowly passes into 
the general circulation, and may, as Martin and Lnmb suggest, 
unite with the cells near the bite. 

There is therefore no doubt that the corr(‘ct immediate treatment 
in a bite due to any kind of poisonous sn;ike on a limb is the applica- 
tion of a proxiniLil tourniquet. 

(2) fVrfl OpenUig Uito the Poisoned Area. -It will be obvious that 
the two minute punctures caust^d by tlic fangs an; not sulTiciently 
large openings into the area of the; bit<‘ for the application of anti- 
dotes. 

Therefore the n(‘xt step is to cut, not iiKTiily round tlii‘ apertures 
of the fangs, but also to exti*nd tiu* incision along the course of the 
veins and lympliatiCM, and in some c.is(S to remove tlie piece 
of skin nuirked out. Ju wav the area of inoculation is 
freely opened. 

(3) Neutralization of the Poison Locally,-— 'Uxo next iinlication is 
to diminish the toxicity oi th(‘ i^oison as much as possible, and to 
do this the best rerncch* we at present pos^e.ss is pennanganafe of 
potash, though recimt laboratory (*xperinients have thrown' somt* 
doubt upon*its ellicacy. 

This should be!*us«.-d in strong solution, and not as a solid, as the 
liquid T>enetratcs Ixitter inU» tl*e interstices ol the wound, which 
should be well washed with it. Tor carrying out this treatment a 
most uselul little casi* lias been devised containing a little lancet for 
making the wound, and ix^rmanganate. crystals for milking a solu- 
tion. This little case only c*»sts a few jumce, arid can be carried 
without any inconvenience in the waistcoat i)ocket, anil therefore 
should be carried by evcryoiu' in countries where poisonous snakes 
abound, especially when on business or i>li'asure in jungles or grassy 
places. Should there b(' no water available, to make a solution, 
then the crystals can be rubbed into thi; wound. 

If the bite is on thi' head or trunk, tlu; incision slv)uld be made 
as above, and the resulting wound thoroughly soiiked with per- 
manganate of potash solution {3 i)cr®ceiit.). The subcutaneous 
tissue must be freely opened, otherwise the perimuganate iniiy be 
prevented from doing its work ]>ropcrly . 

The after-treatment should be boric fomentations, frequently 
repeated at first; but if there is no marked swc^lling of th(‘ part, 
these may be gradually, not quickly, diminished in ninnber, and 
finally a mild antiseptic dressing should be applied until the wound 
heals. 

* 2. NeutrallBatton of the Poison In the System. — ^Wc have already 
endeavoured to impress on the reader the following facts : — 
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(1) The specificity of snake-venom. 

(2) The inutility of an antiserum prepared for one venom against 
another venom. 

It now remains to consider these subjects from a practical point 
of view. 

The serum most readily obtained is Calmette's, in 20 c.c. and 
50 c.c. phials standardizi‘d against cobra and Vipera rassellii 
venoms, and prepared by the immunization of horses against these 
venoms, as well as those of Bungarus (krait) and Enhydrina (sea- 
snake). K*liabl(‘ sera are also prepared by the Indian Pasteur 
Institute of Kasauli for the venoms ol llie cobra and Russell's viper. 

All thesi‘ sera, unfortunately, deterioiate quickly unless kept in 
a dark and cool place, and, further, must be used in large doses, 
for even when fresh, i c.c. will only neutralize i milligramme of 
cobra- venom. A healthy col)ra when it l>it(‘S may inject from 250 
to 350 milligrammes of venom, of which the minimum lethal dose 
may be estimated at 15 to 17*5 milligrammes for a person vreighing 
tK) to 70 kilogrammes; therefore at least 350 c.c. of the antivenene 
ran.st be injected intra\'enously. or tvn to twenty times that amount 
must be injected subcutaneou.sly-^ from 3,500 to 7,000 c.c. 

The antivenene, of course*, vrill succeed in much smaller doses 
if a snv'dl quantity of venom has been injected, and will fail if the 
quantity hi* large. Therefore the ob\'ious indication is to begin 
with 100 c.c. of antivenene, inj(*ct(*d hj’podermically. or far better 
intravenously, and to repeat this several limes if nccc^ary. The 
technique for the intravenous injection is as follt>ws:-- 

An all-glass- syringe should bo carefully sterilized by boiling, and 
the skin over the vein must be cleanstcl witu 1 in 40 carbolic and 
with absolute alcehul; a band should be tied round the arm, so 
that the vein shows up clearly, and the needle should be irserted 
with the iiperluri; jxrinling iiroximallj' — i,e., towards the heart — 
and should no felt free in the vein. The ligature should then be 
removed and the serum slowly injected. On ri'inoval of the needle, 
an antisc'ptic p«'id and bandage should be applied. 

If, on the other hand, tlie si>ecies of snake which inflicted 'the 
w'ound is known, and the p«articular serum for tliJit aniinars venom 
happens to be avaUablc in good condition, then it should be used 
intravenously. 

3. Treatment of Special Symptoms— (1) Failure of the Respira- 
tion.'- liXui experiments of F^ayrer. l^runtfm, and Rogers seem to 
indicate that in cases of ])oisoning due to cobra and sea-snake 
venoms artificial respiration slioidd be resorted to when natural 
respiration is failing and medical aid or remedies are being sent for. 

(2) Failure of Circulation. ~lu poisoning due to viper-venoms, 
which produce, according to Rogers, a paralysis of the centra) vaso- 
motor centre, he recommends that ; — 

(a) A binder should be applied to the abdomen and bandages to 
the legs, so that as much blood as possible may be available for* 
maintaining the circulation of the brain and medulla. 
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(b) That hypodermic injections of adrenalin be used to constrict 
the peripheral vessels and to stimolate the vasomotor centre. 

In both colubrine and viperine poisons it is obvious that the cir- 
culation should also be maintained by the applications of warmth, 
by ^molants, either alcoholic or anunoniacal, or by strychnine 
hypodermically. 

Smnmary. — i. Apply proximal ligature. 

2 . Freely open the collular tissue in the vicinity of the bite. 

3. Wa^ the wound well with a strong solution of permanganate 
of potash (3 per cent.), or apply crystals. 

4. Inject zoo c.c. of fresh antivehenc intravenously. 

5. Artificial respiration, if necessary. 

6 . Ke^ up the circulation by binders to abdomen, bandages to 
legs, stimulants, and h3^podenmc injections of str3rchninc. 

Other Methods of Treshnent. 

Other methods of treainu-nt which may be briefly mentioned are: — 

Snake-Stones. — The cure which is strongly believed in by tlie native is the 
snake-stone. These stones are smooth, highly polished, very light, black 
bodies, baid to consist of calcined animal bone soaked several times with blood, 
and calcined al ter each soaking, I Hs easy to 11 nderstand that these stones are 
ves^ hygroscopic, and when applic^I to a wound, cling tightly, and suck up 
Aukls, and perhaps some poison. ‘I'licre are supposecl to be three kinds of 
stones: — (i) Tlioso compost'd ol burnt bone; (2) those composed of chalk; 
(3) those composed of burnt vegetal substance. OI these three only the first 
is considered of value. 

The method of use is as follows;' -Vunclurc the wounds of the snake-bite 
slightly, and app^ the stone, which adheres for about two minutes, and 
should then drop off into a vessel ot water, alter which it sliould be dried by 
a cloth, and applied again to the wound, when it will adhere for about a 
minute. It should be applied a third time. I>uring application the limb 
should be rubbed towards the stone. The stones are used principally in India 
and Ceylon, but they arc also known in Mexico as ' piedra ])onsona.' It is 
hardly necessary to say that Irom the days of Keili i1 has been shown how 
usdess these stones are. 

Exorcism of the poison by shouting charmed verses is used in India. 
Numerous plants, scras, earth moistened with urine, etc., have been extolled 
as cures. 

Ammonia. — Of all the old remedies ammonia lias lived the longest, and it 
is almost incredible that Fontana settled the question as to its lack of utility 
by his experiments on vipers more than 130 years ago. Whether given by 
the mouth, injected subcutaneously, or into a vein, it is usdess, except as a 
stimulant, when it is certainly of no more use than alcohol. Fayrer has sliown 
that if liquor ammonias is mixed in more than equal parts with venom, it docs 
not destroy tlie poison. 

Oils. — It is extraordinary how the remedies of the Middle Ages are clung 
to, and oil is still used, though known to be useless since Ibe days of Morgagni. 

Stryehnlne. — Many years ago Duncan recommended strychnmc as a remedy 
for East Indian snake-bites. Rei'ently Muller of Victoria, Australia, lia.s 
strongly recommended the hypodermic injection of this drug. He says that 
never less than ^ grain is to be used, and this must be increas^ in urgent 
cases to i or and repeated every fifteen or twenty minutes, until the symp- 
toms of snake-poisomng are removed. If a fang has perforated a vein, he 
rsoommends intravenous injection instead of subcutaneous The patient 
must be watched for twenty-four hours after the disappearance of the last 
symptoms, in order to combat a sudden relapse. Colonel Duke, in 1895, 
highly recommends this remedy. 
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AfMBto^Arsenic is principally famous as the Tanjore pill, which was said 
to contain white arsenic and many other substances, hut is quite useless. 

Iodine. — Brainard’s remedy was the injection of a solution of lo grains of 
iodine and 30 grains of iodide of fiotassium, dissolved in i ounce of water, and 
probably owed its reputation to its caustic action. 

Bromine was at one time considered a specific. 

Caiutles. — Fontana strongly advised caustics, ivhich he considered to be 
uselul, bui long experience has shown their iniilility. 

Stimulants. — Brandy and whisky have been re]>eateflly vaunted, and so 
have sinapisms, warmth to the precordial region, and electricity along the 
spine, but all these are useless. 

Energetic Movements. — Knergcdic movemenlh, such as walking the patient 
about, flol:;ging him, pim hing him, have been advised, but are conlra-inclicidod. 
as tending to exhaustion and to hasten the end. 

Prophylaxis. 

In tlic troi»ics Euroixnns and better-class natives seldom suffer 
from .snake-bite. Ix^causc* they do not sleijj) on the. ground, in the 
open or in small huts, like the lower-class native. Among the 
latter, how(‘ver. any pro})hvlaxis is ditVicult in regions such as 
India, because tluy rev(‘renc<* the cobra, and (‘ucourage it to take 
up its abod<' in their Jiuls. 

(hardens should be kept Iree iroiu jungle or long grass, and 
gratings sliould hv placed <»n the* ilraiiis Iroiu bath rooms, as snakes 
have often been found in tlie.M* rooiin. 

Good strong boots and the putti(‘ patti*rn ol legging should be 
worn when going shooting or into the jungle. A laplem should 
be used when walking altei (Uirk. and tin* small iipimanganate case 
already mentioned sliould be carriul in the waistcoat pocket in case 
of accidents. 


i.A('i:ktilia. 

FAMILY HELODERMIDJE Gimv, iSi.s. 

Synonym.— 'Hflodcmiahr/a l*'i \7. J ? 

In the lIHedorinida' there aic two lelcbralcd lizards — Ileloderwa homdum 
Wicgmann and H. suspcctum Copt'-— wliii h wore ])1a(0(l by Sumichrast in 
die. Janiily Varanidae, and iliough this may be dispuled, still, it is probable 
that they arc allied closely to that !amil\ . 

GENUS HELODERMA Wiei;Tii.iini. js{{ 

Heloderms borrldum Wiegmann, 1834. 

Synonym. — Jrachydemta horridtim Wiegm., 1829. 

'Ihis lizard lives exclusively in Mexico in the hot zone which extends from 
the we.stern slope of the Corrlillcra.s to the Pacific. It inhabits the hot, dry 
di.'-tiKts ol Jamiltcpcc, Judiitan, and 'lehuantepcc, w'hcrc it lives in holes 
dug at the roots of trees or tinder vegetable debris. It is called ' escorpion ' 
by the Creoles, and * tala-cliini ' by tlie Zajiotcc Indians; and in 1651 Fer- 
nandez say.s it ivas called ' acastetepon ' by the Mexicans. 

When irritated, there escapes from il.s mouth a white, glutinous fluid, which 
IS secreted by the large salivaxy glands. Its bite is much dreaded by the 
natives, who say that ill-cifects are produced thereby and by eating its flesh. 
It may reach to a length of nearly five feet when old. Wc are not aware of 
observations on the bite or venom^f this reptile. 
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BMMmnM raipevhim Cope, 1869. 

Cope gave the liard the name suspe^um, because he suspected that its 
bite would be found to be poisonous. This liaxd is found in the United 
States — in Arizona, Texas, Utah, New Mexico, and Southern California — 
where it is called the * gila monster.' The poison apparatus consists of 
glands under the lower jaw and teeth in that jaw. 

The poison gland in this species lies on either side of the lower jaw, and 
from its mesial aspect four ducts pass upwards, each towards its opening on 
the outer surface of the mandible, through which it jtasses obliquely upwards 
and inwards, to end iit the base o1 a tooth near the termination of a groove. 

f The upper teeth are also grooved, but Schufeldt failed to find any gland 
wherewith they could be .siqipliccl with poison. 

There appears io be no doubt as to the poLsonous nature of the secretion 
from the glands above mentioned, for Bonoerger reconls that a bite in the 
leg ot a guinea-pig caused convulsions and death in three minutes. 

venom. — ^The venom was obtained by Mitchell and Keicbert by making 
the lizard bite a saucer. It was found to be alkaUnc, with a wei'ik smell, and 
to kill frogs, pigeons, and rabbits. 

The cfCects of gila poison have been most larefully investigated by Weir 
Mitchell and Reichert, and by Van Dcnbiirghand Wight. 

The latter consider that it differs in no important respect from snake- 
venoins, causing death bv acting rapidly upon the n‘S})iratjC)rv lentrc in the 
medulla, and causing paralj’sis ot respiration. Its other actions are 1«> first 
stimulate and then paralyze tlie heart by ixiisrniing its muscular fibres. 
On innciilaf ion, there i.san iniineiliate great fall of bloofl-prcssure. but whether 
this IS due to action on the vascmiotor centn* or not is not tlearly known. 
There is a seiondarv grathial tall iliic to l ardiai' inihirc. 'fhe motor nerves 
and I ells are not aJfecled, but the sensory apparatus is at first rendcrcil more 
irritable and then ])aralyzed. Coagulation of the blood is at first acccleratcil 
and then retarded, so that it may become incoagulable. Ha'molysis may 
occur. Locml signs are almost nil, «is a rule a little crch'ma and slight extrava - 
sation being pres<j|it. 

Symptoms.— ^‘etv se\erc |miiis radiating Iroin the part, rapid swelling, 
iainlncss. profuse ])i*r.s]uijition, inav be iiottKl 

Treatment.- ' A jn-oximal hgatuie should be niiplied if on a limb, and per- 
manganate of potash, 1 in hki, shoulil be iiswl to bathe the wound, which, 
finally, should be dressed ascptically. 

FAMILY LANTHANOTIOfiB Slein.hu liner. 1.S77. 

This family was formed for l.anthanotus Sti'iiid.ichuer. it'77. which is the 
type genus. It is closely rclati*d to Helodcrmidac. 

Lanthanotus borneensis Sieindachner. 1S77. 

This lizaid, which is eioM'ly allicxl to J-Jclodcnua, is siis]>C( ted ol being 
])oisonous, but there are as yei no piools ol this, es})ec]allv as the teeth are 
not grooved, and there is doubt a.s to tlic presence ol ])Oison glands, its 
habitat is forneo, but it requires rcinvestigation, as but Jew specimens arc 
known. • 

MAMMALIA Liimanis. 

The mammal siispcctc'd of causing poisoning is Omithorhynchus paradoxus, 
belonging to the Monotremnta. 

MONOTREMATA Boiuiiiarto, 1637. 

Ornithorhynchus paradoxus Bhimonbach. iSoo. 

As is well known, the males ol this animal, which is only found in Australia, 

. have large spurs projecting backwards from their liiud-limbs. '1 lu-si spursarc 
hollow, ancl into them open the ducts of poison glands. Ihe \eiiom is an 
albuminous fluid containing albumoses. 
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Injected subcntaneously. it only causes local swelling, and the animal 
recovers in a few days. Injected intravenously, it causes fall in the blood- 
pressure and death from respiratory failure. The heart appears to be un- 
afE^ted, but the blood in the venous system is found coagulated after death, 
which takes place in twenty-five to thirty minutes. The venom has no 
haemolytic or proteolytic action. 

The difference between the slight effect of the subcutaneous and the serious 
effect of the intravenous injection is thought to be due to the fau^t that the 
poison is but slowly absorbed. 

In a man who was stung on the hand the symptoms were very severe pain, 
swelling in the hand, which rapidly spread up title arm, difficulty in opening 
the mouth, cold sweats, with severe sickness. Recovery took place in a 
few days as far as the general symptoms were concerned, but it was several 
weeks before the liand quite recovered. 

The treatment has generally been ammonia, but the symptoms and the 
experiments point to a venom closely related to viperinc poison, and we 
should recommend die proximal ligature and permanganate of potash — ^in 
fact, the treatment advocated for snake-bite. 

O. paradoxus is often called O. anatinus Shaw, 1799. 
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DIVISION 1.: ANIMAL PARASITES, 
JProtoxoa. 

lUasniodromata : — 

Sarcoilina. 

Maslij'opiiora . 
Telosporitlia. 

‘Ncosporidia. 
Hotorokaryoia : — 

Ciliata. 

Metazoa, 

n'ruiiialoda. 

Cos toil! ea. 

Nematocla. 

Iliru'iinea 
ArtliroTKxIci.. 
u imal Carriers . 

lIlVlSrON II.: VECRTAI. PARASITES. 

Sc 1 II zom ycctc^s, 

}<'un{[;raceae. 



CHAPTER XVH 

PLASMODROMATA AND SARCODINA 

Preliiuiiiaiy — ^Animal parasites — Nomenclature- -C la ssilication — Protozoa — 
Classincation — Plasmodromcita — Sarcodiiia — ( jymiiamGcbula — Loeschia 
— Vahlkamfia — Dientamal^a — Ci aigia — Tliei a maibkla— Chlamydopbry s 
— Relerences. 


PRELIMINARY. 

In tropical medicine the parasitic causes of disease arc extremely 
important, and it is well to be clear as to tlio meaning of the term 
‘ parasite.’ A parasite is ilelined to Im* a living organism, animal 
or vegetal, whicli takes up its abode temporarily or jx'rmancntly on 
or within other living organisms (called the hosts) for the purpose 
of obtaining food. Parasites may be divided into animal parasites 
and vegetal parasites, and it is with the former that wo arc con- 
cerned in this chaj)ter. 

ANIMAL PARASITES. 

• 

Animal pamsiti^s (zoopaiasites), in the process of obtaining tlicMr 
food, may cause disease by their mechanical action and chemical 
products, or by introducing into the liost pathogenic micro- 
organisms. 

As examines of tlio latter may be mentioned the transmission of 
the animal organism whicli causes malaria by certain members of a 
family of the mosquitoes, or that of the vegdal organiMii which is 
the cause of plague by certain fleas. Intestinal worms probably 
cause many of the symptoms of the disease with wliich they are 
associated by the introduction into the body of i)oisoiis tlirough 
their bites, or, according to Sambon and other observ('rs, by their 
active migrations before attaining maturity and reaching their 
selective anatomical habitat. 

A well-known examine of the irritation caused by the introduction 
of chemical p(iisons is tin* ordinarj^ mosquito-bile already dc^scribinl, 
while Tfichinella spiralis ()w* ii. 1835, produces severe disturbance 
during its wanderings through the body. 

Mechanically the jigger (Dermafophtius penetrans (iuenn, 1838) 
causes much irritation to the foot, andLaa loa ((iuiyoi, 1778) to the 
eye. 

Animals may be only ' temporary parasites ’ — 1.^., they may only 
temporarily ancct the host, as, for example, mosquitoes — or they 
may be ' staJtiohiary parasites,* such as the malarial organism which 
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liv(»s in the red cells of the blood. These latter may be subdivided 
into 'periodical parasites,’ which only spend a portion of tleir 
life-history within a host, and ‘permanent/ which are parasitic 
throughout tlie whole life-cycle. As an. example of the former 
may bo mentioned the larv.T of certain flies which arc parasitic, 
while the fly itself is not, and of the latter Oxyuris vermietdaris 
(Liiin.Tiis, I7f>7) is a good example. 

Animal iiarasitos may be classified into ectoparasites or epizoa, 
atleeting the skin and ('xterior of the h(wt: and endoparasites or 
entozoa, affecting the internal organs or cavities oi the host. 

I'ntil recent years tin* greate>t confusion existed as to the nature 
of ])arasit(s. With our ineseiit knowledgt' it ajipears that parasites, 
lioweviT altered in structure '^ome ot them mav have become during 
their parasitic exisitiice. have been originally derived from free- 
living forms. It will. Imwever, lx* noted that there are great 
dlfferenc(‘S in the stniclun* and apixnirancu* between some of the 
permanent ])arasites and their nearest irei-living affinities. This 
diffi-renc(‘ has been bioii.ylit about mainly by environment. 

Thi* iM'nnaneiit ])ara'^ite. pcirticulaiiv il an entozoon, has food 
prepart'd tor it bv it^ ho-^t in an (‘asilv a>.similatcd form; hence 
there is no necessity l<)r «i coinplical(Hl digc'stive apparatus, which 
in certain ca>e.s has t ntirely disa])peared. 

Inirther, certain ])arasiles, liavmg nsiched an organ which sujiplies 
them with suitable lood. do not letiuiiv organs of locomotion, for 
they have only to remain where llu\v an*, and the tissues of the 
host will subserve theii ]mr])o.s(‘. Some ol them have nb necessity, 
as a rule, lor locomotion for sexual purposes, because hermaphro- 
ditism is coiimioii, and even in cases where tills is not found para- 
sites often liv«* in couples (male and female). Being enclosed in 
the body of the liosl, there is no necesMiy tor sense organs; therelore 
these are much reduced, or are absent. 

On flit* (»ther hand, tlie ]jarasite reijuires something to enable it 
to iix itsclJ lirmly to tlu‘ tissues of the host; lienee suckers and 
hejoks aie often loiind, and also clasping and clinging organs. 

'the chance of a jianisite, locked up inside a lio.st, successfully 
reproducing its sjiecii-s is small; hence reproduction assumes im- 
portant featuii»s associated with the production of large numbers ol 
new lorms, which are often ])rotected by shells or other coverings. 

Reiiroduction may be asexual, especially in the ])rotozoa, or 
si'Xiyd. Sexual reprodiictioU in ])arasites is g^merally complicated, 
ending in the j)roduclion ol largi* quantities of eggs i)r spores; and 
verj'' ott('n the spores of the jjrolozoa or the corn-sixmding larval 
forms of the metazoa may lrav(‘l thiough one or moie intermediary 
hosts before they infect .mother deJimti\e host- -that is, one in 
which the sexual life-hist oiy is gone through. 

With regard to the sexual process, it may bti noted that often the 
male is smaller than the female, and in fewer numbers, but there 
are exceptions. 

Usually parasites keep .strictly to certain hosts called ' normal 
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hosts/ but at times they are found in unusual hosts — for examph*. 
Eckinorhynchus gigas (Goeze, 1782), which is usually found in pigs, 
may infect man. . Such a parasite is called a ' chance parasite.’ 
whde objects mistaken -for parasites arc knowm as 'pseudo- 
parasites.' 

The above are examples of simple parasitism; but there are para- 
sites which are parasitic upon other parasites— a condition called 
' hyperparasitism.’ These h5^erparasitcs may be secondary, 
tertiary, or quaternary, and their importance in disease has been 
emphasized by Srimbon, who has shown tliat it mav he one of tlie 
causes of the disappearance of malaria from a district, for the 
black spores found by J^oss in mosquitoes infer led with mjilaria are 
now known to be hypen^ti rashes of the genus Nosema. 

For further remarks see the article on Metazoan Parasites. 

Nomenclature. -Mcclii'a I men in Llio Lropiis .'iro ni ]>re^cnt almost daily 
discovering new, or wlint are Ihoiiglil to lu* new, parasites, and arc gencrallv 
desirous of giving Ihoni <lefiiiite names, bill beiore doing so il behoves the 
iliscoverer to know and obey Ihu international rode laid tlown by zoologists, 
for whu h' purpose they should study Slih's’s ])am]>Jilet in the bulk tins ol llie 
United States Piiblu ileallh and Marine 1Uis]dials Servici*. 

Four rules may be inentioncHl heie:- - 

T. Language liule.- 'I'he name given to the parasite mii>( be in I.M'iliii, .md 
not in anv veriiarular. 

2. Rule of Priority. 'I’lie valid name lor a giMius or spei i<*s the oldest 
available luinie. 'I lierelore, in describing a species or genus, give not merely 
the name of the authority who invented the tei'ni, but the date also. 

3. Rule ol Homonyms. --When two distmet geneia or species of animals 
receive the sahie name, tliat applied earUest alone must stand. 

4. Rule of Appropriateness. — No name is allowecl to be e hanged sini])ly 
because it is inappro])riat e. 

Willi regard to disease there Ls no iixed rule, but we fed sure lha I if medii a 1 
men would attempt to evolve a fixitl method of noineiu Uture, iiiin li loniusion 
would be avoided. 

When an animal parasite cause.s a series of svmptoms in a man or an 
animal, it is usual to name the atfectioii by that ol the animal tausing tlu* 
disease, together with the .suttix* lasls.' 'I'liiis, l.na^rhta hislnlyticn ('^« li.iiidinn, 
lyoj) eiuises loesehial dysentery and liver absce.ss, etc., whu h maybe 
classed together under the term * l.oeschiasis or Parngnniwit^ rinqrri 
((x)blx>ld. iiS<)o) causes a varied number of symptoms, whii h can all be. 
ilassed together as* Puragoiiimiasis.' 

The drawback to this iiomcndciture i.s that, parasites being very often 
changed Irom genus to genus, siic.h terms are not peimaiient. l*'or instance, 
the same pathological condition may be indicated bv various authorities 
with the terms * Amivbia.sis,* * iCniamfX'bicisis,* ‘ Loe.M.hiasis.* We thorelore 
prefer, wherever possible, to use coininoii lor di^east's — * Kala- 

azar.' 

Classiflcatioii. — animals which cause and convt*y the diseases 
of man may be classilied into the following subkingdoins: Sub- 
kingdom 1., Protozoa; Subkingdom II.. Met.izoa. 
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SUBDIVISION A. PROTOZOAN PARASITES. . 

SUBKINGDOM I. PROTOZOA Goldfuss. 1817. , 

DeBaition. — Protozoa an* unicollular aniiniils. solitary or united 
into colonics, free-living or piimsitic, with nscxual reproduction 
(scliizof^ony) by binary fission, buddinfr or fnigm(*ntation and i^ual 
rcprocbiction (si)oropony), or merely rcjnvcnc'scc ncc by conjugation. 

Remarks." -The bc^rdcir lim*, b(*twccn imici'llulnr animals and uni- 
cellular plants is vc^ry vague, ami hence at present it is ijJEicertain 
whether some h»rms ^h<»ulll be classetl with the bacteria and con- 
sitlcred to lx* ]»lants. or with the ]m»to/(>a ami considered to be 
animtds. Tlu retore it is not unusual to call both * protists.’ 

Phylogenesis. — ^Tliere L»e liitle <h)ubt that the primitive form 

of protozo(»n must have betm an animal with '^om(‘ of the charac- 
h*rislics of th<* anwelKi, and w«»nld mo^t likelv In* Irec-living, most 
])robably in watt‘r 'I his sini|)lr l<»rm. taken into the alimcntarj’ 
canal of higher animals, possiblv bem^lited by the ease, with which 
food was obt.'iim'd and b\ thf* prot<*ction atforded by the new 
position, and \]n\> be('ame moililU‘d to suit its environment. The 
most important modific,ati<»n would lx* some* pioiection for the* 
(*arliest stages <»l its lile hi^lorv. which would c*nabl»* it to live in 
tlie outside vvoild until taken ii]) bv a suitable host, and associated 
with this would lx. the necc'-sily to piixlucc large num^^ers oi^ch 
protect(‘d sport*s, as the chance of one finding a siytuble host'must 
be relativ'(*ly snudl. Sucli a type* would lx* represented by the 
Loescltia cnli Loe.sch, which is^i ])arasite of man. Such a parasite 
miiy cause no harm I0 its lu>st, which is laiiiy indifhTcnt to its 
existence. On tlu* other hand, a ])arasilo ma\ not lind sufficient 
milrinumt in the alimentary canal, and hr. compell»*d to seek better 
focxl, and pcr}ia])s more jwoteclion, by entering the glanrls <>f 
I.it'berkiilm, or even the siibmucosa ol Ihe bowel. Such a parasite 
might cause disea^- in its host, and would l)e illustrated by tht‘ 
Loc'ichia lintdlxiicct ^cliau.bmi ol man. 

Such a jiroccss, howiwer. took ]dace not merely in man, but in 
inanv other kinds ol animals, among wliicli may be mentioned 
insecl*-. in the alim( iitar\* canal ol m*any ol which protozoan para- 
sites are found. In tln ^* jnst'cts tlu* si xual ])rocess occurs, and 
therefore they are the drlmiiivi* IukI-*. and mav also be considered 
the primary hosts. 

If these priimiry lio-^ts Ixconu! picdatory. l)itmg and sucking tlie 
blood of other animals- vertebrates - lJu‘ii, during this process, 
they might pass the s])ores of their parasites into the blood of the 
vertebrata, and if these arc not killed oft (for some animals are 
repellent) by chemical substances, or destroyed by leucocytes, they 
might develop in the blocxl of some vertebrate (called tolerant), 
which thus becomes the secondary host. 

It is, of course, possibh* that some of these blood protozoa may 
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have been derived from parasites origincilly intestinal in the verte- 
brate, which found their way not men'Iy into the mucosa oi the 
t^cl, but later into tlu' bloo<l-stream. in which they would be 
mitly \yell protected, and from which they would at lirst escape 
by booming encysted in the intestinal wall* and then, bursty into 
theTOTOl,. make their way to the exterior witl^the ijecal'fiSattt'r 
aijid infect a host. When Moorl-stickutKaniiuals became* 
cyolv|^, a new cycle would he opm for them- -'ra., from the verte- 
brate' through the blood-suck(T back to the* vertebra t(*- -and thus 
the old method by way of tlu* alimcMitary canal wo^l be lost. 

' The origin of the ]>rotozoau blo<Hl-j)arai>ites of therefore 

be twoffeld: (a) Irom man's intestiiu* into the blood: (h) from an 
invcrteb^ate*s alimentary canal into the blootl ot man. 

The result of one «>r other ol tlu si methods is wi*ll illustrated by 
the malarial parasite, which passes through its si-\iial cveU* in an 
A^wpheKne nv»s»|uito. which is its df*rniitive and according to the 
view adop1e<l. its ]»nmary or secomLirv IuhI. Wlum the infected 
AnopheKnc\Ate^ man, ilie ymrasitiM-nters int<» the blood-stream, 
in the r<5d f:ells of which it develo]^ ancl niuU*rg<>es its asexual 
cycle. Man is tli('r< iore th«‘ intermediary, and <*ith(‘r the ])rimary 
or sccoiidarv. host <»l the mal.irial par.»sib\ as nn uticuud above. 

Tl)e blotKl-sIreani ol man coiilams two different elements- - 
(l) lupior sanguinis; (j) <-ells (</) led, (b) white. 'lla'ieUav the 
parasite has two possibililies^belore ii eitlu r to live in the li*iuor 
or in.a cell, oi partially in fine and partially in the otlu‘r; and this 
last m whsf gf uerally iia])p ‘iis i.c . the pai.isite live-» so much of 
its cych‘ in a celfand so miicli in the bhiod -tieam. It would, how- 
ever, appear that theie is a gn^al phvlogeiietic leiideiicv lor pro- 
tozoan parasites to li ave the ikpioi sauguini-^ and to reside m red 
cells (the iiMlarail paiasite) or m white* cells oi in (‘iidotlulial cells 
(the* Li'ishiiian-Donovan iiaiasite). 

Infection of the Embryo. Vroto/oan blond ]>.'iiasiie-^ apjiareiitly 
can be arranged in two categories ,is legards the inh ciiou of the 
hx'tiis, foT some, like tin* malarial }>aiasite (which is generally con- 
sidered to be inca])abl<*), do not trave-rse the pl.icenla, whili* others, 
like the Spiroclitrtes and Treponemuta, can do so. With n'gard to 
the infection of invertebrate* eggs the mattir is ipiite dilferenl, for 
many of these ])arasili*s inh*ct the eggs, thus I'arrying the germs of 
disease into a nevr generation ol blo<Kl-sncki*i>. 

It would appear as though the Intfacellul.ir stagoi^&ftabh-d tin? 
parasite to grow (t^.g., cou-.ider Sdiaiulinn's history of the develop- 
ment of Uitvnoprnfeus nodiicc m Hie litth* owl) and fe^pBltijdy 
(<?.g., note the dovidopment aud*mulliplicat on of thlp^lhalarial 
parasite). 

Fn the evolution of such ha*mato/.oaii ty])(*s sJSm^^ulhorities 
(Woodcock) hold that the tlagt*llate forms living”6rflS» blood- 
stream are to be considered the most priiniti\'e. and tliat tlu* more 
"truly cellular the parasite becomes the more it has evolv'-il Hence 
the HtBmofia^dlala , or parasib's freely moving in the liipior san- 
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guinis, are with difficulty separated from the Hemosporidia, or 
parasites which mostly live in blood cells. For many reasons some 
of these two groups of parasites witc united together into one 
order of the flagellates by Hartmann, • 

Morphology. —Protozoan parasites vary in size from t^^ large 
Sarcocystidat in muscle^ to most minute forms in the 
protozoa). In fact; it is possible that some forms may mist which 
we have not yet recc^iz^. because their minute size prevents their 
being visible to the human eye. even when aided by the highest 
powers of the microscope. 

The parasites themselves consist of protoplasm, which in some 
instances shows a modiiication into ectoplasm and endoplasm, the 
former being clear and h>'aline and the latter dark and granular. 
In the protoplasm arc to be found-- (i) one or more nuclei, 
(2) chromidiosomes and chrornidia. {.]) mctachromatic gianules, 
(4) volutine granules, (5) motaplastic granules, (6) centrosomes, 
(7) archoplasm, (8) rliizoplast, (q) vacuoli. 

(1) The nucleus in its simplest form is merely a'^llection of 

simller or larger particles of chromatin (chromidiosomes or ctu^- 
midia). A Y(‘ry simple form is that termed in which 

one large cliromidial mass (the Karyosome) lies in a delicate achro- 
matic network of Ihiin inside a vacuole filled with nuclear sap, 
called cnchylema. Some chrornidia may or may not be situat^ 
peripherally as well as more centrally. There is no definite mem- 
brane. Tlie next advance is the vesicular nucleus, which consists 
of a definite nuclear membrane separating it from the ^cjrtoi^sm. 
Inside this membrane there is an achroin*itic fraiftework made of 
linin; a nuclear fluid or ench3iema, lumps ot a substance called 
plastin giving rise to the uuclcolm, so common in the Metozoa and 
so rare in the Protozoa, and in association with chromatin to the 
karyosome, which in this instance is called tlie endosome, or Binnen- 
korper. The granular nucleus js a further evolution, and is pro- 
duced by a more scatten*<l condition of the chromatin. 

The nucleus i'* therefore a complex body composed of chromatic 
and achromcitic substances. It may be single, or divided into two 
principal masses*— -trophonuclcus or nutrition-nucleus and kineto* 
nucleus or motion-nucleus, or into macronucleus and micromusleus. 
The latter are quite different from the tropho- and kinctonuclei, for 
the macronucleus is trophic and kinetic, while the micrcnucleus is 
purely reproductive. I'lie forme" is t3q>ically seen in the irypano- 
somidfp and the latter in the lieti-rokaryota. 

(2) Qbyronudiosomos aie the smallest particles of chromatin 
which, massed togetluT, give rise to the chrornidia which maj' 
be iutranuclea?* pr extraiiuclear. (3) fhe metachromatic granule 
or chronia^pl^ gx^s re])resent stages in the anabolism or katabblism 
of chroMm^; '(4) Volutine granules stain like chromatin. They 
are coirqm^bf nucleic acid in combination, and represent reserve 
food material for the nucleus. (5) Metaplastic granules arc products 
of cytoplastic anabolism or ^tabolism. (6) Centrosome is a 
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grain or pair of granules (diplosome) lying t^ically outside 
the nucleus close to the membrane. (7) The archoplasm is the clear 
pxptoplasm which sometimes surrounds the centrosome. (8) The 
rffl^piast is the portion of the flagellum (when present) which 
penetrates into the cytoplasm. The flagellar apparatus is described 
under the .heading ' Mastigophora ’ in the next chapter. (9) The 
vacuoli may be either contractile vacuoles which are considered 
to be respiratory and excretory in function, or the food vacuoles, 
which begin with a globnlo of waiter taken in with the food. Into 
this vacuole an acid is secreted from the cytoplasm and digests the 
food, which is then absorbed. Then the vacuole with the undigested 
food travels to the xieriphery, and the waste product is extruded. 

Protozoa generally hav<rsome power of movement by pseudo- 
podia, cilia, or flagella, but under unfavourable circumstances they 
may lose this power, and, Ix'ooming (piicsccnt, surround them- 
selves with an tinvelopo Jind l>ocomo ('nc3rsted. Unfavourable 
circumstances are lack of food, desiccation, irritating chemical 
substances, and unusual surroundings. 

Kiifo-Hlstory. -Rej>roduction in the protozoa takes place asexually 
or sexually. As long as conditions arc favourable — i-e., there is 
abundance of food- -protozoa reprcKluc(' asexually by one of the 
following methods: (i) binary:- fission; (2) gemmation; and (3) spore- 
formation. 

T. Binary Fission.- - In binaiy fission there is first division of the 
nucl^, wych sometimes takes place by amitosis. followed by that 
of the cytoplasm. Then th(^ pnrasito divides into two more or less 
equal h^ves (FTg. 42). I'ne other methcHls of nuclear division are 
by chromidial fragmentation or by mitosis, of which there are three 
types --(fl) Promitosis, {h) Mesomitusis, (c) Mtdamitosis. In chro- 
midial fragmentation the nucleus breaks uf> into minute chromidia, 
which eventually collect into two new nuclei. In Promitosis a pro- 
karyon tjqie of nucleus divides by the centrosonu^ splitting into two, 
and giving rise to the central thread (centrodesmose) of the spindle. 
Then the karyosome divides by constriction, and the achromatic 
spindle is formed from the framework of the nucleus, and lies 
tetween the two separating karyosomes, with the centrodesmose in 
the u^dle. Then the chromosomes appear formcjd from the peri- 
phezm chromatin as well as from that of the karyosome. 

There are two tjqios of Promitosis — ^thc simpler, in which no 
equatorial plate is formed, and the cllromosomcs are merely scat- 
tered along the spindle, and finally gather at opposite poles to form 
the daughter nuclei; and the more advanced, with an equatorial 
plate of chromosomt's which may divide by cither an equating or 
a reducing division. In Promitosis the nuclear membrane is neg- 
ligible, while the whole process is confined to the nuclear area. In 
mesomitosis, which takes place in a nucleus in which the karyosome 
is reduced and in whicli there arc more chronuitic particles in the 
body of the nucleus, perfect karyomitotic figures are formed, but 
the whefle process takes place inside the nuclear nu-inbrane. In 
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metamitosis the polar caps of archoplasm situate in the cytoplasm 
assist in the mitosis. 

2. GemmafioH , — In ^^eniniation the nucleus divides usually by 
mitosis into two or more nuclei, which either travel to the peh- 
l)herj', and become surrounded by smidl masses of protoplasm, 
which Separate from the parent parasite — ectogenous gemmation — 
or remain in the cytoplasm, a portion of which becomes differ- 
entiated around each nucleiw— -t‘nd(»genous gemmation. 

The explanation oJ tin* two nu^thods is tl}at in ectogenous gemma- 
tion the buds are separated from the mother cell externally, while 



FtG. 42 . — Diagram of thk T.tfl-Cyctrs of Loeschia coli Loesch, emendavit 
SciTArniNN, 1003, MlfiWlNG HaRTMAN.N AND WlTIlMORh's ViEWS AS TO 
ZY(iOSIS. « 

X, 1 oeschia coli; a-r, slagrs in the vrocesm of binary fiitsion by proniitosis; 
A-D, schizogony by repealed division ;*2-i2. sexual reproduction or sporogony ; 
11 are the gametes, 12 the zygote, but lhi"'e stages arc not detinitely known. 

in endogenous gemmation the localized budding area sinks into the 
body substance of thi' mother cell, with the result that the buds are 
contained in a brood sac. This localized endogenous area is called 
a pansporoblast , lliough in some the entire organism forms a pan- 
sporoblast, which is considered to be phylogenetically derived from 
the localized condition — i.e., the whole cell represents only the 
pansporoblast. 
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fiasmatomy . — ^Plasmotomy is the term applied to the inter- 
mediate division of the cytoplasm of multinuclear parasites into 
two or more masses, which afterwards may or may not reproduce 
by spore-formation. 

3. -Instead of being considered a process of 

internal gemmation, the formation ot pansporoblasts may be 
looked upon as a process of spore-formation proceeding while the 
organism grows, as is tjq)ically seen in the Neosporidia. 

The typical asexual spore-formation or schizogony is, however, 
met with in the Telosporidia. in which the early stages absorb 
nutriment and increase in size, being tlieri‘tori called trophozoites. 
When fully grown tliey form a qnio^cent body, the schizont. 
whose nucleus and cytoplasm divide into a number of small 
forms called asexual spores or inerozoitt^s. generally, l\owever, 
leaving a little undivided cytoplasm laden with effete matter, 



Klfi. 43. — ScUi£(U>r).VY 01 Vti'UV (IkAssi and l''bLKTTl. 

(AfUT Srli.iudiiin ) 

I, Young (inpliuzoito; 2, ring torm; ring ionu showing hainiozoin; 
4. parasite with psinidopodja. 5, ulJ Iropliozoilc , 6, schizont showing com- 
mencement of first ‘division; 7, schizont with four nuclei; 8. schizont with 
several nuclei (tlic corpuscle- sheila's ScUiiifner's d(»ls); y. schizont divided into 
inerozoitcs, to, luorozoitcs and ha'inozoin Irce. 


These merozOites are the lorms by which tlie jiarasite multiplies 
in the giv<'n liost, and are not the means by wJiich new hosts are 
infected. They therefore enter new cells in tlu* hfist in which 
they are formed, and, growing into a trojiliozoite. coinplct(i an 
asexual life-cycle, whicli is calliKl the cy^\v o1 M:hizogony, or sini])ly 
schizogony (Fig. 43). 

A time arrives in tlu* infection of every host when the lood 
material for the given parasite is diminislu'd by the numbers ol 
forms produced by asexual reproduction, or when the tissues of the 
host react against the parasite by chemical substances, or phago- 
cytosis, or by both methods combined. 

When tliese adverse circumstances become sufficiently severe, 
changes take place in the parasite which produce forms capable of 
leaving the given host and existing outside it, either in a different 
species of animal or simply in the exterior, until an entry is made 



204 PLASMOPROMATA AND SARCODINA^ * ' 

inta a new host of the same spcjcies as before, when schizogony 
begins again. 

The changes which the parasite has to undergo in spreading' 
from one liost to another are generally associated with sexual 
reproduction, and the whole cycle from a given host of a certain 
species to another host ol tlie same species is called the cycle of 
sporogony. or, more simply, sporogony (Figs. 44, 45, and 40). 



Hg. 44.- - SroKo».oNY ot JHaswodium rivax Guassi and Fkletti. 

Devkloi'MKNi of iHF MicKtK.AMi.Tj'. (Alter Schaiitlinn.) 

1, Young microgaincUKyU*, 2, oldoi fornib; 4. liilly grown microgameto- 
cyie, as seen in the blotul ot man; 5, division of the nucleus (reduction) in the 
stomach of an anoplieline; o, iiucUa huvt* travelled to the iXTiphcry. which has 
grown out to lurm commencement of a microgamete; 7. microgametocyte 
with three rmciogametes; 8, a free microgamete. • 

* 

In adverse or changed circuinslanc(»s, therefore, the mcrozoites 
di'velop inl(» more resisting forms, whicli are called gametocytes, 
in which, by reduction of the nucK cir material, the male and female 
elements in tin- nucleus are si-paiati'd; the two elements may exist 
in the same cell or in separate cells, but usually the male clement of 
tmo cell fuses (zygosis) with Hie fi*male ehme'nt of another cell, 
and forms a mw individual Vith a new nucleus or sjTikaryon. 
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KiCi. 45.- Sfokoc.uny of Plasmodium vivax Grassi and Felbttx. 

Development of thf. Macrogamkte. (After Schaudinn.) 
i>2. Young miicroganictocytes ; 3, fully developed macrogametocyte in 
tlic blood ol man ; 4, rccIm.lioxi and formation of a polar body in the stomach 
of an anophelixie mosquito; 5, macrogamete and one polar iMy. 

This new individual proci‘(*ds to reproduce itself rapidly by either 
binary fission or spore-forimitiun. In the latter case, in order to 
prcvmt confusion, the terms employed arc different from those 
used in as^ual reproduction. The parasite is called a sporont, the 
spores ^ofbzoitcis. The sexual reproduction takes in the 
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definitive lu»t, whicdi may be difierent from the intermediary host 
in whjch the asexual reproduction is found. 

Parthenogenesis and Etheogenesis . — Reproduction is said to take 
place from a female type of parasite (partlienogenesis) or more 
rarely from a male type of parasite (etheoptenesis), without any 
con^etion of the sexual process (Fig. 47). 

An example of parthenogenesis is found in the malarial parasiio. in whicli 
the female gametocyte is capable ot resisting both the action of the chemicals 
of the body and drugs, and is therefore capable of l^nng dormant for some 
time. Wbm given an opportunity for development, its nucleus and proto- 
idasm divide into two portions, one of which degenerates and disap [xiars, 
while the other forms merozoites and starts the cycle of schizogony anew. 
Another is described by Prowazek in Herpetomonas musca-domesiicep, but 
neither example has been definitely proved; and. indeed, of late grave doubts 
have arisen as to its truth. Nevertheless, we that it is necessary to keep 
some remarks upon the subject, as we fet*! that the last word lias not yet^bceii 
said, as we have seen once bodies very like those descrilx*d by Scliaudinii. 



Fig. 4O.— Sporogony ot 
PlasmodiHM vivax Grassi 
AND Feletti : Zygosis. 

(After Schaudinn.) 

I, Zygosis ol one micro- 
gamete with the macro- 
gamete; 2, ookinete and 
degenerate microgametes 


Fig. .17.- - I’ARiiii-NOGiiNKsis OF I'lasmudium 
vwax Gkassi and Feletti. 

(After Schaiidinn.) 

1. Macrogainctocyte, 2. division of the 
nucleus; forinalion ol inero 7 .oile.s from 

one portion ol the nucleus, and separation 
of the other portion intli the Iweniozoin. 


Etheogenesis, a term introduced hy l^rowazek, is the much rarn* 
change in the male parasite whereby asexual reproduction begins 
again. He described it in HerpeUmonas mnsccr-domesticce, but Flu 
says that an error was made, and tl^git the objects believed to be 
male elements were really stages in tlu* life-cycle ot a Microsporidian 
— Octosporea musca-domesHcer, 

Pathogenleity. — ^The pathogenicity of the Protozoa is of the 
highest importance, as they arc the causes of a large iiumbt^r ol 
endemic and epidemic diseases in man and animals, as will be 
described in the following pages. They produce toxins; but these 
have not been well studied, with the exception of tlui Sarcosjicjridio- 
toxin, which is only toxic for rabbits and not for other animals. 

"The toxins produced by the malarial parasites have been referred 
to on p. 203. 
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Classifieatioil, — ^The clat^sification ol tlio subkingdoin Protozoa is 
by no means satisfactory at pres(int. but ft>r remarks uikui this 
subject we refer tlu' reader to Poche ’s article thereon written in 
the Archiv fur Protislenkundc, vol. jo. in K)r3. 

The old classilicatioii was in((» i<»ur cbi'^ses: (i) sarcodina ; (J) mas- 
tigopliora ; (3) sporo/o.i ; (4) inlusciria. 

The saicodinji move and capture* food l»y pseiulopodia ; the 
inastif^ophora by tlaj^vlla; the siK)ro/oa an p.ira^ites without motile 
organs; and llie inlusoria nu»ve 1 »\ means ol cilbi. When this 
classii]('-<ilion was bi'oii^'ht mtr» use. praclic.dly nothing was known 
about the lili^-hislory ol the ])roto/.«».i. a more comi)lete knowledge 
ot which is still ie(|uired. 

Schaudiiin's work with re.eard to tlie liie-liistory ol flagellates 
having failed to bo conlirmed. and llailmaun's binucleate theory 
having fallen into disuse, we have retunu *! t<» Doliein ’s classilication 
as set forth below. 

Among th(‘ blood ]>aia-^ite?t ol m<in an«l ‘»thei animals there arc 
found some wat^t*. thread likt; organism's {Skirochccteii and Tr^ 
l^oneniata). wilJi wluch must ]»e cl.is^'d some* tii*e-living h)nns whose 
position, even m tlie .innnai kingdom, has been disputed. 

Ah>st aiitlionties belu\e that tlw'se lorms are protozoa with a 
low t^ie ol nucleus, but so dilfereiit are lluy i he ordinary 

phyla ol protozoa that, following Dollein’s and I'ant ham’s sugges- 
tions, w(; shall iilace tlu'in in a s« p. irate w'ction making them an 
Appendix to the Masligophoia. though f'alkiiw thinks h better to 
leave them in their old posili<»n at ])resenl. 

Further, the old group of the Spimi/oa Ja iickaA, contains 
two such dilfeient grou])s ol animals in its snlxlivjsions into Telo- 
sporidia and iSeosjiuridia tlial it is jiisliliable to (1*> .iway with this 
combination, and It) raise the iwc» tlivisiou^ tt) llu* rank ol separate 
phyla. 

Finally, the two nuclei ot ilu inlusoria are so totally dil'fenmt 
in lunction Irom the nucleus i»r ime.lei uf the rt‘st ot the protozoa 
that the Sul )kmg(U)m ise.ajiable oi b«*mg di\ ided into two divisions:- • 
the Hetemkarytita or inlustnia; ami the Plasiriodromata, under 
whicli heading come the other i)h\ia. 

In the presi'ut work the following classilication is ailopted:- - 

DIVISION A. PLA^iMODkOM.VI A Doflkin, 1901. 

l^iiYi r*M 1 .- Saycodiuu Ileiiwig and Lesst*!', 187.1. 

PiiYi iTM 11.- jVIasfiiiofihora Dit‘SUig, i8bo. 

Phylum Hi.- 2 'elosporidia S;liaudiiui. 1900. 

Phvh.'m .—Neospuridia Schaudinii. 1900. 

DlVhSlON H. UKTKKOKAKVOTA Hickson, 1903. 

Phylum V.-- CiliaUt Perty, 1^32. 

Phylum VI. — AcuheiariaL^niiM^Wx, 11885. 
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Species. — ^Before commencing the systematic description ol the 
Protozoa it may perhaps be as well to remind the reader that in 
the higher animals the distinctness of a species depends upon the 
fertility of its members inter se, but not usually with members of 
other species. 

In protozoology and bacteriology many men' varietuis have bei'ii 
called species, but siicli variants lack anv morphologically specific 
character, and arc men'ly sej)arat(^d Irom one anotluT by physio- 
logical characters, which, as we liavi‘ stun in tin* section on evolution 
of disease, can he made to alter by changt* ol environment. 

It is convenient and ust-liil lor pun)os» s of id(‘ntit\catioii and 
reference to give them names as Ihoiigli they were true species, 
and this docs no harm so long as the reader does not expi’^ct to 
find morphologically s])iu;ilic diif»;renc<‘S in these forms, which can 
only be se])arated biologic.ilh- and physiologically. 


OIVISIOX PLAS^roDKOMAI A Doi i r.iv. Kjoi, 
Synonym. Cvlomorpha H.itscJiek. isss. 

Definition. -Protozoa in whicli the in)l se|)arated into 

reproductive (niicroniicleU'>) and luni ivproduelivt* (macronuclcus) 
portions. 

Classification. The [MasmtHlromala may be divided into phyla 
according to tin* lollowiug sclienie* - 

(//) With motile organs in adiili stage : - 

I. Mov^e and cai>tnn‘ IikkI hy pseudopodia -Sarcodina. 

11 . .M<»v*e and cai>tiire iood by ilagella Masfigophora. 

{h) Wilhoitl motile organs in adult stage 

1. Spore forinatioii dKtinct Inmi and take‘s place alter 
tlie trophic pluwe 1 ettosporidia. 

II. Spore l<»rina1iou aiul trophic stage ])roce(ul siiiiul- 
taneously -S eosporuiia . 

PHYLUM: bARCODINA Hertwig and J-esser. itS74. 
Definition. -Plasmodroiujita wliich movt* and captuiu' their lood 
by means of pseudopodia. • 

Classification. — The Saroodiiia may bo classilK'd as follows: — 

(а) \Vithout axial lilanients in the lobosi*. lilose, or reticulose 
pseudopodia - Rh i zopoda . 

(б) Witli central axial lilameiits in line ray-like psciidopodia — 

Hcliozoa Haeckel, 1866; Radiolaria Haeckel. i8t)i. 

Remarks. — Only the Rhizoj)oda concern us at present. 

CLASS: RIlIZOPODA von Sikbold, 1845. 

Definition." -Sarcodina, parasitic or tree-living, without axial 
filaments in their lobose, iilose, or reticulose pst‘udopodia. 
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Cnasiteoattoil.— This class may be divided into subclasses as 
follows: — 

(a) With blunt looso pseudopodia which do not anastomose — 

Amoeba, 

(b) With fine brjinchinfj and anastomosing pseudopodia — 

Foraminifera. 

Remarks.- -Only tlic AuwxdKe conci*m us. 

SUBCLASS: AHCEBA Hiinmborg. 1830. 

Synonyms.-- Amrr/iwa Auotores (a misprint); Chaidea Poche, 
1913; Amoehidet Browm, 1859. 

Definition. — Rhizopoda, ])arasitic or free-living, with blunt, loose 
pscudopodia which do not anastomose. 

Classification.- Th<‘ subclass Anurba? may hr divided into two 
orders as follows — 

Ifl) Without .1 shell — (rvmmmtvhida . 

(/>) Witn a shell -Theca fvtvhlda. 

ORDER I. fiYMNAM<EBlDA Dklage H^rouarh, 189(1. 

Synonym. -Loboda Carpenter. 1861; Anuehidtr Broun, 1859; 
Chaida Poche, 1913. 

Definition.— -Amoeba: without a shell, but with a tendency of the 
peripheral plasm to hardem into a membranc-likc zone. 

Type Genus. — Amreha Bory dc St. Vincent, 1822. 

Remarks. — ^The genera of this order art' in a Vild state of con- 
fusion. Calkins in 1912 gave a large nuinbor of genera — ^Amoeba, 
Vahlkamha. Naegleria, Craigia, Trimastigamoeba, Entamoeba, 
Paramoeba, Trichospheriiim, Tlyalodiscns. Chromaletta, Pelomyxa, 
Dactj’losphera, Nucleophaga. In the same year Alexeieff created 
the genera Naegleria and Harlmannia for Amoebae of the Umax 
type, and also Proctamoeba for Amcvba: parasitic in vertebrates, 
but the two last names have not corno into genend use. Doubtless 
many more exist. 

Classifieafion. 'Those iound in man up to the present may be 
classified into - 

1. Loeschia Chatlon and I^lung-Bonnaire, 1912. 

2. Vahlkamfia Chatlop and Lalung-Bonnaire. 1912. 

3. Craigia Calkins, 1912. 

4. Dientamoeba jepps and Dobell, 1918. 

They may be differentiated as follows: — 

A. WithoiU mil flagellate stage : — 

I. Typically uninucleate: — 

Edo- and endoplasm distinct when moving. Nucleus 
with or without visible karyosome and centriolQ. 
Contractile vacuoles generally absent. Division 
by mesomitosis — Loesmia. 



PL A SMODROMA TA 




Ectoplasm only seen in outbursts. Nucleus with 
iinely divided chromatin forming a membrane-like 
contour ^and with definite karyosome. Division 
by promitosis — Vahlkamfia. 

II. Typically binucleate, the two nuclei having the same 
size and structure. 

Ecto- and endopLism dii^tmci—Dientamfeba. 

B. With uniflagellate stage : — 

Ectoplasm visible on movement. Endoplasm with or 
without a body like a Nebenkorper — Craigia, 


THE GENUS AMOEBA. 

The old original genus Amceba s(?cms to have bi‘cn first described 
by Rosel von Rosenhof in 1773, under the heading the SmaU 
Proteus, and to this organism Linnaeus gave the name Volvox chaos, 
which Pallas in 176^ turned into Volvox proteus. In 1822 Baron 
Bory de Sciint Vincent, in the * Dictionnairc Classique dTiistoire? 
Naturclle,’ vol. i.. pp. 260-262. established the genus Amiba, calling 
VolvoM proteus by the name Amiba divergens, which Ehrenbcrg in 
1831 altered to Anutha princeps and I-eidy in 1S78 to Anifrba 
proteus. 

This original genus is now divided into the following genera : — 

A. Usuall%frec living : — 

I. Without a flagellate stage* in the life-cycle: — 

(a) Usually uninucleate. 

1. Large forms reaching to i millimetre in diameter, 

free living, with well diffiTentiatt^d octo- and 
endoplasm and well developed i)seudopodia. 
One or many large nuclei with doubly rcfnicting 
membrane and chnunatin concentrated into a 
single large; k*aryc»sonie or as granules diffused 
through nucleus. One or more contractile 
vacuoles — Genus 1, Amaba Bory de St. Vincent, 
1822. • 

2. Minute forms, free living or commensal, ectoplasm 

not well differentiated from endoplasm, moving 
as a fing(*i-fcr.ned single pseudopodium or with 
irregular ectoplasmic bursts to form a general or 
local ectoplasm. Nucleus single or double, with 
finely divided chromatin, forming a membrane- 
like structure and a definite karyosome. One 
contractile vacuole present as a rule — -Genus 2, 
Vahlkamfia Chatton and Lalung-Bonnain*. 1911; 
emendavit Calkins, 1912. 

(/») Usually binucleate. Genus 3, Dientanueba Jeffs 
and Dobell iqi8. 
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II. With a flagt'llate stage in the life-cycle: — 

(fl) Flagellate forms divide — (rcuiis 4, Paranutha 
Schaudiim, i8oh. 

(h) Flagellate lorm> do not divide: — 

1. Unifliigelkite (irJius 3. Craigia ('alkins. 1912. 
j. Millagellntf - ('nnii?> (>. Sae^leria Alexeioff, 
1012; cmcHiUmt ('.'ilkiiis, 1912. 

3. riillagcllali (iciuis 7. 
more. kmi. 


B. I^arasiilu , cohinirnsal, or [mthoi^cniL ; ■ 

I . ('ontraclilo vacuoles niiiueroiis; givts list' to 

gametes- -<jenus 8. Fuiurnnha Leid\’. 1879. 

II. ( untiactile varmolc*^ absent: cysts not known to give 

ris(‘ to g.imett'S- (leims 0. Locschia ('hatton and 
Lai ling- Jkuma ire. r()T 1 . 


The |)iinci]ial >])ecie> nl the genus Amieha are the type . 1 . proieus 
(Pallas, J70()), J. vespertilio Pt‘nard. iqoj. A. verrucosa Khrenbcrg, 

iS ;8, and A . tcrricola Greeff. 1892. 
but the last two nuiv be the 

'xllUl S[H'Cl<‘S. 

I*lu; »v])e speci(‘s of Na'‘gleria 
.V. punt lain Dangi'ard, 1910. 
lound ill pond water «nvl infusions. 

rrinuistigamiej^a has only one 
s|>tM:K‘h. 7 ’. pliihppinensis Whit- 
mon*. found in taj) watiir in 
M.inila. 

I*-nlama*ha has as its type 
spi-eies K. hlnttii Biitschli, 1878. 
deMiribrd in del.nl by Moroier in 
1901^ and 1910. who says that tlie 
gamrte-lorming cysts give rise 
tf) minute uninucli‘iit(s gametes, 
which c*»njugcitt outside tlie exst, wliile the copula develops directly 
into till* iropluiyoiti*. Fliis is very dith»reiit Ironi what is known 
concerning tin* lile-history of L«M‘schia. 

As the type, genus is AnMclia, an<l its type species Amteha protcits 
(Pallas. 17()0), it is inti ir sting to know its lile-cycle, which is but 
little understood at pieseiit. 



MibS Carter has, liowevcr, .stiuiutl lmh y.-.liiu'iit, while simple division is 
iuUy cstabli.shcd and .sihizogony 1*^ doiibtlul. 

The pvccystic siage is eharaelerized by tJie Aiiiouba becoming sluggish, 
clearing its borly ol debris, and exuding a .shiny mucus, wliich causes surruund- 
ing detritus to adhere* to it, and .so to lorm an outer protecting covering, inside 
which two niembraiiou.'^ c ysl \\\\ Its. >f»paratfttl by fluid, are formed. 'I'he i ysts 
mea.siirc yft to 140 microns in diaiiictf*r, aiwl are found m England irom late • 
December to the middle of March. '1 hoy are .spheric.al and without means of 
attachment. 
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Inside the cyst the nucleus breaks down and the chromatin and plastin are 
distributed throughout the cytoplasm, in which they form secondary nuclei 
of the protokaryon t3q;)c, and iinally some 75 to 100 young nucicatal amoeba?, 
which apparently do not becopie flagellate, and so far as is known do not form 
gametes, but this and the further dc\(‘lnpment retiuirc investigation. 

Metcalf .has, however, observed zygosis in minute gametes of Amaha 
proteus. 


Genus Loesehia Chatton and I.alimg-Bonnaire, IQ12. 

Synonyms. — Am(vha Elin»nberg. 18.7), pro parle ; liiUama^ha 
Casagrandi and Barbagalh). 18^7; ncc Emiamicha 1 -cidy, 1879. 

Definition. — Gymnam(jebicUi, with a V(‘sicular niiclcns containing 
a small karj'osomo (as a niL‘) and abundinil luTiplu-ral chromatin, 
and dividing by mcsoiiiitosis. and with cj'sts containing lour to 
eight nuclei, which lorm >*oung anifuba* which arc not knrtwn to 

gametes. 

Homenciature.- -'flic mi me Amoeba was .'ip])licfl by St. Vincent 
in 1822 and by Ehrimbcrg in TtS^) U> fret' living forms, of which 
the type is Amaba prolcm, which Pocln^ thinks is tin* Volvox chaos 
of Linnanis; and the, term Endama'ha wa> givim by E(‘idy in 1870 
to the parasitic /i. hlaU(p Jbitsclili, but this mime caiimil bo applieil 
to tlie human parasilt*s, because Mcrci(‘r's researches have shown 
that it may be differi*nl, and therefon* it is neeessiiry to usi* ('liattou 
and Lalung-Bonnain‘’s ti^rin. 

Remarks.-# The genus is composed ol anueba-like forms varying 
in size from 5 to ^0 inicions. and possi*ssing distinct ectf>j)Iasiii and 
endoplasm, which, howevei, nuiv be. only visible during motion. 
The ectoplasm is clear an i hvaline, whili* the i ndopiasin may be 
either clear or finely granular. The nnelms u^uallv lias .1 kaiyo- 
some and cciitrioh*. Keprodnetum is by simple divi^on, stHiizogonv, 
and cyst formation. 

The species live in the alimentary cnial ot man and animals, 
but may enter other tissues .ind organs, and m.iy be ]ialhogenic 
or non-pathogenic. 

It is still doubtful wlirllicr artificial cultivation has bi'eii ]>er- 
formed successfully. 

Type Species.- -Iriu* tyiie, species is Loesehia eoli l^iesch. 1875, 
found in man, but used m the sense of the term as defnit'd by 
Schaudinn in igoj, an I not as defined by Loe->ch in 1875. 

Classificafion.- -Cluitton and J^alung-Boimain* suggest (*(l 1 he 
formation of two subg(*nera - -viz.. Loes^Iii i. charactiTized by cy^'ts 
with eight nuclei, ami Vioitckia, distinguished by cysts with lour 
nuclei, but this has not been adopb*d so lar. 

As there are a vi-ry large number ol specii*s described, we will 
give a list classified according to the part of the body in which 
they were discovered, Inil Schandinn’s statement made in 
sjiiould be remembered. ‘ The knowledge of the development is the 
first postulate of protozoon research and because this knowledge is 
lacking so much confusion exists. 
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I. Intestinal : — ^ 

1. L. coU Loesch, 1875. 

2. L. histolytica Schaudinn. 1903. 

3. L. fctragena Vicfcck. 1907. • 

4. L. iropicalis Lcsagc. 1908. 

5. L, minuta Elmassiaii. iqog. 

6. L. nipfonica Koidzuxni, 1909. 

7. L. utiditlans Castollani. 1905. 

8. L. williamsi Prowazi‘k, 1911. 

9. L. hattmami Prowazt'k, 1912. 
ib. L. bnischli Prr)\vazi‘k, 1912. 

11. L, brasiliensis Baurepaifc-Aragao. 1912. 

12. dysenteriiv europaect Popper, 1917. 

13. L. Weiiyon and O’Connor. 1917. (This is con- 

' sKlcrnl iiikUt Vahlkamfia (see }>. 323.) 

14. L, minutissima Brug. 1917. 

Tile researches of Harlinann. Whitmore, Wenyon. Craig, Calkins, 
and Janies, havt' deinoii'itrated that only two of these are good 
species, viz. : - 

Loeschia coli l-o(‘Sch. 1875. 

Locschia histolytica Sc:haiidiim. 1903. 

II. Hepatic and rcjial : - 

/-. mortimtalinm Smith an<l Weidman, 1910. 

I'liis species was found origiiiallv m IIk* liver and kidneys of 
a feetus bom dead. 

HI. Buccal:-- 

T. 7 .. liingivalis CiiO'», 11841). 

2. L. buccalis Sternberg, 

3. L. denlalis Grassi, 1879. 

4. /,. dcntalis Braun, 1883. 

5. L. buccalis Prowazek, 1004. 

0 . L. maxillaris Kartiilis, t()oi . 

There is only one good specus, viz.: — 

Loeschia gingivalis Ciros, 1849. 

IV. Genito-urinary : — . 

L. iifogenitalis Baelz, 1883, which may be the same as 
♦ Aniccba urincB gramUata Ward, Coles and Friel, which 

the latter silggests comes from an organism like a 
protococcus taki-n into tlic alimentary canal. 
Chalmers and (TParrcll consider it to be L. histolytica 
in all probability. 

V. Pidmofiary : — 

L. pulmonalis Artault, 1898. 

This may be the same organism as L. mortinatalium Smith and 
Weidman, 1910, and Ixith may be L, histolytica, as Chalmers and 
Atkey have reasons for believing that L, pidmonalis is very 10 % 
L. histolvUca. 
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, VI. In AhAcesses : — 

£. harMisi Doflein, 1901. 

VII. In serous exudations 
jL. miurai Ijima.^SgS. 

All the above, except the last, are probably either L. coli or 
L. histo^Hoa, while the last may the Leydenia stage of Chtamy- 
iophrys enchelys Ehrenberg. which is often classified in the 
Fotaxninifera. 

If this is accepted, we have only three species to consider — 
vi/.,:— 

L, coli Loesch. 1875, cmendavit Scliaudinn, 1003. 

L. histolytica Scliaudinn. 1903. 

L, gingivalis Gros, 1849. 

And these may. with difficulty, be distingiiislied as follows: — 

(a) Size small — average 12-20 microns : — 

Endoplasm often contains reil bloixi-corpuscles, cysts 
with one nucleus — i. Gingivalis. 

[b) Size larger — average 25-35 microns : — 

T. EndopJgLsm does not normally contain red blood- 
corinisclcs. Cysts usually contain eight nuclei, but 
m?iy have sixteen — 2. Coli. 

2. Endoplasm normally contains red blood-corpuscles. 
Cysts contain one to four nucl«‘i and characteristic 
, chromidial bodies — 3. Histolytica. 

Amcbbm in Animals.- -A full list of Ainoebaj according to liosts;^ 
was given by Ha'^sall in 1913 (see references), and therefore we^' 
omit the full list given in previous editions, onh' a ^ho^t list being 
given on p. 321 but we may say that in vertebrates and inverte 
brates a very large number of species have been described, but 
many of these will probably be found to be the same. 

Type Species— The type species in Loeschia coli (Loesch, 1875) 
Schaudinn. 1903, which we will now descri])e. 

Loeschia coli Loesch 1875, einendavit Schaudinn, 1903. 

^Synonyms. — Amoeba coli Loesch, 1875; Entamoeba coli Loesch, 

^Obable Synoi^ms. — Entamtvba tropicalis Lesage, 1908; E. nip- 
ponica Koidzumi, 1909; E. wiUiamsi Prowazek, iqii; E. muris 
Grassi; and perhaps others (vide supra). 

Dsflnitioit — Loeschia with cysts contaiiiuig eight nuclei, cyto- 
plasm almost always without red blood-corpuscles, ectoplasm in- 
visible except when a pseudopodium is being protruded. Nucleu-^ 
subcentral, vesicular, with cyclic changes not well marked. Karyo- 
some often with two granules. 

Nonsenclatare, — ^The correct name is Loeschia hominis Casa^andi 
aftid Barbagallo, 1897. The name L. coli was originally applied by 
liOesch to the pathogenic amceba which caused dysentery, but the . 
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nomenclature was reversed l)y vSchaiidinn (as Dobell has pointed* 
out) in 190^^, and it is most cliflicult to alter it at the present time. 

History.- In l-ambl publislu-d a note referring to the 

pres«'nct‘ of an anwlni, associaled witif otlier protozoa, in the 
motions ol a case of (lyst'iitery. and this was followed lly'an account 
by Loesch in 1873 in which he states that he considers these amcebae * 
to be tlu‘ cause of dj>enlerv. Cirassi. in 1870. was the first observer 
to demonstrate the iirisenct* of aineebie in the motions of healthy 
people, and alone or with Calandruccio described cncystment, 
while Calandruccio infeclrd himsell prr ns with the cysts. They 
both noted its in»n-])atlio.£'< ni<:ity. hewis ami Cunningham in t88i 
saw them in the inolions of ]H*rsons siilhring from cholera. In 
189*1 Crlli and I'incc;! (li‘>cnb<‘d and|iianu‘d^six2 species of ainueba 
occurring in ni.in. but it doiibdnl what (Ih m* risilly are; probably 
some oY them belong to A. (oli. fira.ssi’s findings wen* cOnfirn^l' 
by Koch an<l Kartulis, lint Kriise and Pasijiude in a classical 
investigation domonslrateil that linin' were two kinds of amceba:. 
one harmless and tin* oiln r tlu* e-aiNe Jif dysentery. It was not, 
however, until ('asagiandi and n;irbagrdlo investigated and defined 
L. voli, whicli is liarml<’'^s. ilmt it was ]>os->i])le h>r Jiirgens to make 
his res<*arches. v.hieli, i \ tended bv N.haiidiiin. ended in defining 
a second anueba named /.. Iii^folvfha, which was consi(h*n‘d to lx* 
the cause of aiivrbic dyseiitiTv. It lias been «sindiecl in detail in 
1912 by Hartmann ami Wliitmon* with imp* »t taut results, and in 
an important meiiioii 1 »\ Jaim ^in loM- • 

It seems to ns that Wenyon’s reM-arches int(^ A. muris an* so 
importi^nt with le-gard to the oji]»osing oi>inion', ol Ndwiidinn and 
Werner on the one hand, and Hartmann .ind W'liitmon* on, the 
other, that we give this m detail. 

Loesehia muris c^niw, is.sr. ^ 

'I'bi* lile-liisloJ V oi tins ama-ha li.is ln-eii r.irehilly sfialiod by Wenyun in 
Kji»7. L. niutis liv<*h 111 ilii- ol mn c ami r.iis, I'ithiT Jroely amongst 

llic coDlcTils, or upon tin- v]>itlH'li.''l sinlaie, or in the to their ends. 

Jt measures up to 3«' to niirron." in iIkihH'Ict. 

The food ap])ecirs to Im* iiiivtlinig at liand — 1>.\( U'liii, Magellales and their 
ey.sls, yeast lells, ami iast-olt e]uliiclia1 iclls. 

’ Thi Trophmoth --'riu narrow eetopUi.sm is only distinctly visible in the 
tormation of the pscudopodia, while the granular endoplasm contains the food 
vacuoles and the imdeiis, whirli latter is d!.slinctly \isible a.s a clear vesicle 
with a dintiiut ini- Icolus. 

\Vhi*n .'^taineil, tin nin lens is^een to have a dcfinitL- lairly thick membrane, 
with iliroinatinit. at one or two poln1'^ The inn Icohis or karyosome 

IS ( hroiiLatiiiii , and bet wet n 11 a ml the nuclear iiiembnine i.s the linin network 
t\ith s(ain\ ;*r!inult.'. ol • linnn.itin -^catleied over it. Thi.s i.s the type of 
micleiis loiiiid 111 7- 

Hultipiu aiion t.ilv<"s pl.u e bv binary division and by eiicy.stinent. In the 
former a niKlear -pmdli is ioiiiud without i hromosomos or an equatorial 
plate, as the ciironi.uin f.Mniets at the poles, and the nucleus alter elongation 
becomes indent (‘d and tlniidnidetl in tneiuuldk*. and after some lengthen time 
1 he cytoplasm divides. 

Theprccyslic stage is dLstingiiished by having its endo]i1asm cleared of all 
large inclusions, and is surrounded by a soft golntinoiis wall, through wliich -■ 
the remains of foo«l materials lan be cast out. ‘ * • 
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- Qrstto StlfA.— A cyst isjBpherical or slightly oval, 12 to 14 microns in dia- 
meter, and contains a cytoplasm free from food particles, and may or may not 
contain a refractile body, while the nucleus is large and contains niucli 
chrotwtin. nis^nncleus. divides, by simple division, forming two daughter 
nntlei, and this tanucleatc stage, which is of long duration, is characterized 
by the throwijfr out ol chromatin from the nuclei. 

* Autogamy.— Each nucleus now gives off rciluction bodies which are dis- 
solved in the cytoplasm. These two nuclei arc slightly dilferent: in one it is 
evenly distributed, while in the other it is concentrated at one end ; the former 
migrates towards the latter, and both become alike anil throw out chromatin. 
Tho nuclei were not seen to itise, but they elongate greatly, spindles arc 
formed, and they divide, giving rise to four nuclei — i.e., two pairs at opj'ositc 
poU»s of the cysts, composed of one nucleus from caiJi ot the* original lorms 
extending to the opposite pole ot the cysts. 



Fig. 49. — ^Diagram of THii LiFh-CvcLKs of L mans CjKa-jsi (cox- 

STRUCIED FROM WeNYON’S i>RA\VlNt.S). 


Each pair tiicn fused to form one nucleus, and then almost immediately 
divided to form four nuclei, and these again to form eight nuclei. 

During this process the soft gelatinous cyst wall of the precystic stage is 
converts in a tough resistant envelope, inside which an inner menibraiie 
is formed (compare proieus). The outer evst wall becomes tough and 

irrmlar in the faces. 

Method of Infeeilon. — I'he cysts now escape from the intestine in the iiorinal 
facM, in winch the amoeba are not seen, these bring only found in liuii rlural 
„hlotions. Cysts wcie used to intecL by fcccling a mouse, wlui li w.is apj)aieiitly 
toe from infection, and in about throe to four weeks rvsts appeared lor the 
urst'time in the faces. 
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Wcnyon did not set* the cysts Imrhl and the amjcbac escape.' 

Woiiyon says: ‘ When we* lake into account the striking: similarity ol these 
two amo'ba* (/.. wtms and L. nili). t)otli m the free condition and in their eneyst- 
ing process, it is diKicidl to l^^onl t he < onclusion that they are identical ' 

III i()i7 Weiivon .'Uhl OX'emnor ])nl)lishrtl oxceodingly valuable 
^‘ho:lJche^ on tlie ilingnoMS ol L. cnli and on the houst'-fly os a 
carrier of tlir cv^ts. 

We llurc'fore sec‘ that while a ^leal deal is known as to the 
stnictiire. lilr-historv, and inetliod ol inlection, then* is still much 
to be obsi-rvod. Aie Schaiidinu and \\'envi>i\ correct in their 
description ol auloj^ainy. «»r does / . tali rrMy form f;ametes like 
lintama ha hluUfV ? Is then' aii\ tiu«' schi/.<\i;ouv ? 

Alter this latlier history, we will not enter fully into the. 
structure of L.f^h. but will only ]>n‘sent a very condensed account.' 

Morphdogy. In diainrter il m«'asures iis a rule *20 to 40 fjL, 
"althoiif^h tonus as small as 10 // aiiil even 5// have been described. 
Tile cytoplasm is vacuolated and cont.inis bacteria, and extremely 
rarelv one re<l cor]>usele. 'I he ect<»|)lasm is not visible until a 
]^seudo])iMlium is about to l>e pinirudi'd. 'rhe vesicular nucleus 
resembles lliat ol tlu- leii.if^iiM '':.iv!«*ol /.. hfistnlyfim, an account 
t»f winch is .tjiven below, but tin' c\clic cli.in^'es are not so well 
delined. Hie k.iryoMmv* when ])resent is sniiill. and is composevl 
of two chiomidia nnited bv a cliioinalic substance. \t the com- 
iiienceiiu'ut ol .1 cycle^ this karyosome is a round com])act mass of 
cliioniatin connected with tlu' ])eriplierv by a liiiin tndwork with 
few chroma tinic tyrannies. This karyosome bleak-* nii, itschromalin 
increasing in amount, tlie Imin network becomes thickiM'. and 
tliei'e fin' 'more chromatin granules at its lUKh's, and this goes 
oil until rdl the chromatin is collectt'd as blocks under the nuclear 
meinbraiie aiul only a small grannie is lelt in the ci'iitre, and then ^ 
th«' cycle begins again by tin* gn»wth id the giamile into a large 
karyosome. 

Life-History. J lie lile-cxcle compi ises two pJiases: a binary 
division by jiromitosis tcd<es ])lace (and not by amitosis. as de- 
scribi'd by Schandiim). '1 lie proci'ss of schizogony is described to 
take i)laci‘ l)v re|»eated divisi«»ii into two. lorming two, four, and 
eight nuclei (vide I’ig. .42. j). J02), wliich lorm eight little I-oescliife 
which begin the asi'xnal c>'cle again, Imt this is very doubtful. 
Encystinent takes ])lace, ‘lollowed by division of the nucleus into 
two, four, and hnally eiglit nuclei. During this stage a large 
vacuole exists in tlie cytoplasm, which disappears in the eight- 
nuclei stage. Conti ary to Scliaudinn, Hartmann and Whitmore 
believe that no zygosN takes jdace in the cyst, but tliat eight 
little ania'ba* are ioinied wliich, on escajiiiig trom tlu' cyst, they 
think may conjugate in iiairs and lorm tlie synkarvon or zygote 
from wliich the vc'getatiye ioriiis arise alter the maimer described 
by Mercior in ii)0(j for A. hUittic. Somi'tirues the cysts have more 
thfin eight nuckd- -r.g., ten or twelve- wliicJi must bi' considered 
to be fibnormal. 
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BionomfQS.—'/.. coli livos in the lumon of the intcstiin*. and feeds 
upon the contents of the bowel. 

Diagnosis.’ -Aiiiccba' movin.!? slowly witli pale non-refractili* 
pscudo])odia, with a thin rini of ectoplasm and with an endoplasm 
containing all sorts of organisms and ikj rc-d cell^, and with a large 
distinct nucleus, are L. hit, and this diagnosis should be conlirmed 
by the discovery of the cyst because - 

t. The typical characters are liable to considerable changes, 
and the am(cl)a mnv be V(Tv like L. JiistolyHca, as will be 
(‘lUiJiasized below. 

j. Wenyoii and OX'onnor's rest'iirches conllrm tliat L. coli 
will not, as a rul(! at all evemts, ingest red blood- corpuscles. 

With regard to the cv^ls. they measure Irom i.j jS microns, but 
the average is ov(T microns; tlie tyi)ical cyst has eight nuclei 
and the vi^ry large c\ ■^ts si\teen. At times chroniidial b(Kiies nmy 
be present, making them look like /.. histolytica cysts, from which 
they an* to be di^l mguidied by tin* numi)er oi iiuch'i, which in the 
motions is geu«*r.illv eight. 



] I'.. , 0 . 1. . /e.( toll Si II \ I luw, Vm.i* I \ii\ i, ^iMMvii. 

\ ■ 1*1 1 K- ) 

^.\ller Janie.'..) 

Carriage by House-Flies. Weiiyou and ()’(*onnor, working in 
Kg\pt. liaye shown that 1.. coti and /.. lustolxtua cysts can be in- 
gested by hoiise-tlies (Mnsca, fmnnia, ('alliphora, and J.ucilia) 
have fed 011 heee'^ <'ontaiiiiiig such eysts. I'liese cysts can live in 
thi‘ gut c)f the tly so long as any faval matli‘r remains there, but 
di(‘ aftt'i all the l;ec.il niattei has been expelled, which takes jdace 
some* twenty-four hours afler the fa-cal feed. The cysts may be 
seen in the droppings of the lly as early as Jim* miiuftes ami as laic 
as tW(‘nty-foiir hours after the becal feed. 

As to the conveyanc(^ ot cysts on*tlie ext»*rior of the %, the, 
observations of Kueiien and Swelleiigrebel and Nicol sliow that 
flies do not move far until they havi* cleaned lhemsi*lves. so tliat 
but little Icccal matter is left, and as this dru*s the cysts perisli. 

Method of Infection. 'I'lie exp<*rini(*nts ot ('alandruccio and oi 
W(*nyon and O’Connor have pn»ve<l that infection takes place 
l^cr os, and is due to tlie cysts; and that, further, these are jutro- 
cluced most prol)aI)ly by lood coiitaniiuat(*d by tin* (:\si-la.den 
' faecal imUtiT of house-flies. 

Distribution.--/,, coli is found in both the tropics and tlic Tcin- 
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pcratc Zone. In tho former it is especially common in the fieces of 
natives. 

Pathogenicity.- ioli is a nou-jKitlio^enic commensal found in 
man, and possibly in nils and micr, and pcThaps in other animals. 
Views as to its ]>alh(»f;(‘nicity have probably arisen through mis- 
taking ihc t<'trag(‘na rt /.. hhlolylica lor L, coli^ An Aniceba 

resembling L. coli is l(nnid mi nuMik(\s in wliicb an Aimeba resem- 
bling Jiisinlyiicn, and c.dhd /.. mtUalUt JS also found. 

Loeschia histolytica Schaudiim. 

Synonyms.- -Jwz/t //if loti J oi-scli, 1^75; Kntamaha histolyiica 
f^cliaiidinn. 1007,; Lniawmlhi iclruiu'iui X’ierrck. 1007; /:. afneana 
Hartniann and riowa/rk, Kjoyi )*'. miuitta Klmassian, 1009; and 
Amaha' dyscuiout ('oiinciliuan ami l-.ifli'iir, 1891- Among the 
many donbllnl Anio'b.r liMind in man there must bc^ 

many names win* li an- sMuaiMiis ol /.. hislolvtiia, but comparisons 
aie v(‘i \ ddh'-nli. .i-- d^’sc:^I|»tlun'^ an- i»f1en iiu:«mii>lete-- e.g., Amocha 
i/rngt'ni tails J>ai I/, and Amo ha jutlmoualis Artault. 

Nomenclature.- 'llu* c.<»rre(:i name is Locschici loU (Loesch, 1875), 
as will be e\])laiiu<l below. 

Definition.- 7 eeM ////f wuli cvloplasm olteii eemtaining red 
corpn^cles ami witli inm niieUaie (.^'^ts. 

Historical- harix (Hiscrvalioits.- J.oescli discoven*(l the aimeba 
which he named Amu ha coli in iiwdions from a cast* oi ilyseiitery, 
and consult letl if lo lx pa1h^)^.enlc. It was by this* mime that 
yuinke and l^txK in i8<i.; called the t>rganl^lns Ifmnd by them in 
dysentery. As alrtath stall d, ('«»nnci!niaii ami Lafleui called an 
anueba Itmiid in t.asts ol d;v*-tnttry Amnha aysniteriu', and it is 
cirtain that this was J-oesch's Amuhu coli. An .'inueba somewhat 
similar lo the * letrageiia stage * ol L. histvlyliia was seen by Kinse 
and rascjiiale in 

We thus see tlial tin* ctirn-tt name lor tlie ilyseiileric amoeba 
is Locschiti coh\ fis Dobell has ]>t>inted oiil. and that tht* correct 
name for the hriiniltss anweba is 7 . liuminis, because Casagrandi 
and Darbagalln called it Evtavucha hvmivis in 1897, whin it really 
had no name. I'nloilnmiltK ^tdiuiidinn did n(»t nlili/e this name, 
and m bis revisuni a])])lifd tlie ti rni ‘ ctdi * to the non- pathogenic 
form, and invuued tin- name hislolxiiia loi the i)athogeiiic ama*ba, 
which is difliciilt tt» change at the jmstiit lime, as tlierc is no 
certainty tliat tlu ie i.- at i»rest nt linalilv in this ni'nieiiclature. 

Differcniiatioiu- In 1002 Juigin*^ loi tlie lirst time clearly 
differentiated the. jiatliogeiiic amaba, and in tile following year 
(1903) Schaudiim studied and compared the mor])liology and the 
life-cycles of his 7 -. coli and liis L. hislolylica, and thus established 
their characteis, and gave the following account: — 

Morphology. — average iiieasiiinjjHZit is '25 lo 50 /t in dximclcr, anil 
llicrc/ore the average is gieaOi lliaii Tl»al oJ L. (0/). II lunsisls ot rleaf 
it wi line ectoplasm aixl granular endoplasm, in wliif h can be seen red blood - 
Loipubdcs, vacuoles, bacteria, and other xiiatteis, but the nucleus is not 
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' clnarly visible unless coloured by some preparation. Whi'n resting it is oval 
or spherical, but during movement it alters its appearance repeatedly, throwing 
out pseudopodia and creeping about. The nucleus is small, about 5 /i in 
diameter, and is j'toor 111 clirpmatin, and plaetxl cxcontrirally sometimes clo-^e 
to the periphery. The limiting membrane is iliflK ult to detin i*,* and lUc 
amount of chromatin is relatively very small. A small karyosonu' can some- 
times be seen in the centre ol the nudciis. 

Lite-History. — It reprodmos in three ways: (i) binary fission; {2) g«*ni- 
mation; and (3) s]>oro"ony. 



I'u.. 51. - OlAC.RAM OF TIIK LiT- K- C yCM?S OF I.neScJua hstvlvhc.fl 
ACCOR DING TO ?>CH\UUINN’S ViKWS. 

(Constructed from Craig’s drawings in the Jonrnnl of InfecUmis nisea,srs.) 
A, B, Ibn.iry lissuiii; i-iS, sppre-Jormalion. 


E. ^tnory I'is&ion. — 'J'his inelhod was only ilisrovts-ed by Schaudiiin on 
examining fresh specimens ot the iiilected alimentary canal. 

The nucleus divides by amitosis into two, and then the cytoplasm splits 
into two equal daughter cells. 

2, Gemmation. — Gemmation, iound more commonly than binary fi'''.ion 
by Schaudinn, consists of the division ot the nuideus by amitosis into tuo or 
more daughter nuclei, which, together with small portions ol the cytoplisin, 

* separate off Irom the mother cell, thg daughter cell being smaller than the 
^lother cell. 

3. Spore-Formation . — In spore-formation, which only takes place under 

favourable circumstances, such as whc" *''king i»lacc after an 
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attack of (lysmtcry, Mu- clironiatiii in and around the muh'us heroines 
diffused into llic rv’topliisin, and fiiiallv collet Is near the perijdirry, and flu 
remains ol the inuU-us ih^iippear, heiii;; eitU v pushfil mit or .ibsorbed. 'Hi' 
ectoplasm Jorm> small knolis, (oulaitiin^ se ei'cil^rliroinidjci in each. These 
knobs and lln*ir clinmiidia bn nine s(‘]>unile I of! as rounded Ixidtcs, which, 
beromiii!' hiiriouiided \vill> a yellow ish -brow i envelope, foiin I he spores for 
flic infection ot a new host, hri-» been show by S handinn’s leixliiij' experi- 
ments on i.its, whn h devi‘lopeil t\])nnl «lvM*nliiv willi the amu'bie in the 
motions, in iJie lumen, and in the wall ol the diiment.ii \ « tinal. 'I hesc experi- 
ments hnther ])roved tluil it was onlv by the spoies that miei tion would bo 
sjireafi. J he remaininf; ]ioi lion ol the dimeba •in*'' alter the ioinuitioii of the 
S})orejs. 


AVrt’w/ iro;7i’.-- ModtTii K'searcln*', Inid lo confirm S(;Tiaii<linn’s 
morpliolopiical (lesorii)tioii as well his liinary li^sion. but not tlio 
amitotic lorm c»l divisinu, while the laid ionnation (Ti^. 52) lias 
inoved by Janies and <»lliers to lu* artilu ial, and the spores 
are ^e^;arded as ii<»t b( loii.eini^ to an AiiKeba. Init to some other 
or^*tinism in tlie i,Tces. 

In i<jo3 (*r.ii'4 in ilie Pliilipiiiiii* Islands coiilirmed Schandinn's 
nior]>liolof;ieaJ ch.iractei*'. ami cilled atleiiliou to the rajiid movt*- 

iiunts ol /,. ///s/i>/\7/id. and lo ihe /greenish 



tint wliieh li olteii asMimes in motions 
cout.iiniiiji* imidi blood. 

In ic|07 Vieieck stated that tliei'i* were 
more than one ]>atho;;enic aimeba in man. 
Tlie sicoiul one. which he named hni- 


Pifr. *j'j - -An i II lej M. 
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htstolvtKa s< n\i dinn*. 
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anixiha Idhifirfuf, lookeil like 7 ,. ct»lt\ but 
liad onlv loiii-micleab' cx^ts. and this, he 
thinks, is tin* type seen by Qiiinke anrl 
koos ;nid bv KriiNe .iiid I^isipiali*. In the 
same \ear I J.'iiiinann and von Prowazek 
loiind an eiit.imceba in ])atieuls coiuiuti; 
Ironi Alii«:.i, which could l)e dilfereiitiati-fl 


bv its nuch‘ar stnn ture jnun L. m/j ami L. liHihilylica, and this 


tliev nanieil tijricana : but later llartmami, lindint* quadri- 
nucleate evsts. cimcluded th.it it was the same as It. Utragena, 
which is an ai.cojded fact. 

In Kjo.S I’raif'. dr.iwinf^ at lent ion to variations in L. In'slolyiica 
and in L. coli. eiu])hasi 7 .ed the dilhciilty in dilfeientiation between 
th(‘'^e orf^^Liiiisnis, and in the same* ye.'ir \A’eriier coiiliiiued the exist- 
ence of L. histolytica and eif E. ictrujwna. 

In ic/u) TIartmann stati s that Sidiaudiiin knew about /*'. leiragcmi, 
and tliat of llie three, L. tali, L. histolyliia, and /:. tvtragcna, 
L. histolytica is tlie sni.dlesl. and li.as ecto])iasm different ia ted from 
endoplasm even at rest . I ts nucleus i> e.vct'iitric, can t)c distorti*d, 
and docs not iiosncms a doiibli* contoured achrormtic membrane, 
while its lack of diromatin diaiacti*ristic, there beinfr only a 
little karyosoine anti a condensed layer of diromatin at the imir^^in 
of the nucleus, while nuclear cyclical changes are rare. In the 
same year Noc wrote a ]>a]>er mainly of an epidemiological 
nature,' but also defiling with this amoeba', and Elmassian described 
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E. minuta, which is to-day generally considered to be a stage of 
L. histolytica. 

In 1911 there appean*d a valiiabh* paper by Walker, in wliicli he 
distinguished only /-. coli and L. hislolyiicu, but the latter was 
considtTed to have ' a tetragena stage,* a lact acceptt'd to-day. 
He said that L. ///\sYn/v/icflr was hyaliiit*. leebly relrangent, with active 
motility, leebly staining cytoidasni, and an indistinct nucleus, 
with a relative paucity ol cliroiiwtin, which was i)r(sent as a barely 
pcrc(‘plible. layer <»u the inner surface of the nuclear membrane, 



(('.oiMiucted Ji«»iu n.irlm.inn':« drawings in Iho Ahhir fin 
Sc tuffs- iiirf 'I }nlu’n-H\\nni>') 

1. J'ldly grown i^arasiti-; 2 ei, in rncvslinfiil .ind unclear divi*>ion. 


with or without a fi-w fragments scattered in thi? nuclear mdwork 
(histolytica stage), or as a more extensive but loose ])erij)heral 
granular layer and a lof)Si' cc*iitral kaiyosome (tetragena stage). 
All cysts were (luadrinucleatc. 

In the same year Whitmore and Akashi imblished contributions. 

In 1912 Hartmann came to the conclusion that there really was 
only OIK! i)athogeiiic ama'])a in man, and that this was IC. tcfru^cfta, 
the morpliology and development of which lu* studi(*d. 

. This was tht! view which wc adopted in our second edition, a.nd 
HartiTuinn*s observations may be gatliercd from iW iollowing 
account:- - 



3X2 


PLASMODROMATA and SARCODfitA 


Morpholoji ^\ — It is usually about 25 to 40 // in diameter, but niav 
be as small as 20 //, 10 //, or oven 5 fi. When at rest it is spherical, 
but varies in s]ia[)c when in motion. Tlu' ectoplasm is usually 
well dciincd, and in pseudopodia is seen to'ctmsist of hyaline highly 
refractive protoplasm, ])ut tliis diffenmtiation is sometimes difficult 
to define. The t‘ndoplasm is ^nwish in c(>lf)ur, and usually contains 
red blood-corpuscles as W(‘ll as othiT matt(*rs. The vesicular 
nucleus is clearly visible, and has a well-dcTined membrane on which 
chromatic granules an* disfril)iitt*(l. In the centre there is a karyo- 
somo surrounded by a clear area, and containing a centrosome. 
A cycle of cliaiiges is coiisl.iniiv jWDceeding in the nucleus: first 
chromidia break away from tin* karyosome and pass outwards into 
the nucleus, and this ])roct*eds until little but the centrosome is 
left, whrn it ceases, and chromatin b(*gins to accumulate again 
around tlu* centrosome. iiiiti! the karyosome is ro-formcd, when the 
cycle begins again. 

L\fc ffishn — -AseMial repnuluction is by ]»ro mitosis. Sporogony 
is rale, and wlieii it (K^curs lends to evst lormation, before which 
the annelw be(:()nK* small, and tlieir chromidia form three to six 
mas'^es. riie sometimes contains a large vacuole. Nuclear 
division lakes place until i(»ur nuclei an* formed. The furtlier 
life- history is unknown. 

In 1912 ('alkiiis gave his account of the fh*nera and Species of 
Amo?bie, llassall his valuable bibliography, Crawley his list of 
Parasitic Ama*ba*. Ciaig his relationship of Parasitic gAmceba* to 
r)is(*ase, Darling his identification of Pathogenic P^finama Amoebae, 
and von IVowa/ek the structure of the nucleus of parasitic Amoebae, 
wliile James coutri]mt<*d two i»a]>ers <»n the* clinical identification 
of tin* l‘hitania'l»a* and on inleotion with /: . Ictranena. In the latter 
of tliese pa]KTx it is stated that the hislolytiia ‘phase is found in 
infi iiions with aiitie symptoms, while tin* tdragena phase is found 
in jiiore chmuic infations, ( r«iig formulates a lif(*-liistory for 
L. histolyiiia a-, lollnws:- - 

1. Vctictiffivi Sla^c : llihtolytica-pliase in acute dysentery; 

tetrageua-jdiase in clironic dysentery. 

2. Prccys/ii Stayx : Aiiueba- decrease in size (minuta-pliasc), 

and tile nucleus is iiiteniiediatt* in type between the other 
two])]ias*s. 

3. ('ystic : Cv^ts 7»2o microns (piadrinncleato. 

Ill TOT3 Whitmon- give^^ an account (d his own and tlic work of 
Viercck, Pb'irtniann. and Huber. In 1914 there appeared a most 
imporhint pajx'r by Jaiii(*s th'tailiug historicjd matter, morplmlogy, 
at|(il classification ami teclmicimN with ri'gard to the Jintamceb® of 
man. In 1917 Oaig gave an ('xcellent summary of the Amoebae 
parasitic in man. 

We thus sec thrit although L, colt and L. histolytica are distinct, 
it is difficult to effect a diagnosis in the trophozoite phase, and that 
histolytica; tetragena, and perhaps ininuta, are phases of one and 
the same organism. 
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In the same year there appeared papers by W(‘nyon and O’Connor 
on the ‘ Human Intestinal Protozoa in the Near East,' detailing 
the characters of E, histolytica, and T)y Chalmers and O’Parrall 
with regard to its presence in the urinarv tract, whicli brings in 
the sjoionym Amieha uro^enitdlis Baelz, 1S83. 

Wenyon and O’Connor consider that no infection can be ascribed 
■ to i. histolytica unless soim^ amcebfe with included red corpuscles 
are present or unless typical cysts ani present in the stool. An 
amoeba with rcfractilc ectoplasm, and indistinct nucleus and aclivc 
movement, is most likely to be L, histolytica, but these characters 
alone will not distinguish the organism. 

For the diagnosis of Aiiveba; tlicy lay down the following riihs:-- 

1. Amceba* containing n^d blood corjuiscics are /.. Jiisfolyfica. 

whctlu.T the stool is dysentcTic or nt)t; and. lurtlnT, they 
indicate an active dysentery. 'llu'Si* cases urgently 
require emetine treatment. 

2. Am^cbi'c, none of wliich cemtain red blood- corpuscloh. 

occurring in a dysf'iitcric motion an* indicative ol L. cnli 
or of L. hisinlviica in a carricT, while the c.iuso of the 
dysentery is not an ama-ba; and tllesl^ cases sh(»uld be 
watched for a h*w days, without treatment, with a view 
to linding the cysts. 

3. Amcebju, none of whicli contain red blood-coqiusch.s, 

occurring in non-dyseiiteric inolirms may be L. coH or 
L. Mstolvtica, and diagnosis has to bi' made by finding 
the qua(triuucI<Mte cysts, perhaj>s, after s(W(*ral days’ 
observation. 

In 1918 Dobell showed, by exi)erim»-ntal infection (»f ladpo]<'s. 
that L. histolytica and L. ramiritm were distinct specii-s, and witli 
Jepps drew allention to the existence ol diversi* races of A. hisfO' 
lytica, which could bt! distinguishwl by the dimensions of the 
cysts. 

The above docs not complete the histor^^ but is as full as space 
permits, and wo will now turn to the moqiliologv. 

Morphology- -Feg<!r^F/77>6' Staii Yonnii Trophozoite 7 V*asr.- --Tliis 
phase may also be termed the histolviira phase, as deliiicd above. 

It occurs when active* dysnuteric p^ocessc^s are proceeding in the 
bowel, and is reprcscnli'd as a rule in the Jre.sU c«mdition by large 
amoebae measuring from 30-90 microns in diameU*r, but exci'i^tion- 
ally being present in smali size. As a rule its motility is very mark<*d. 
often starting with such a lapid acthm as to be wcrtli}' ol the name 
explosive. The jiscudopodia are broad, and may be solely 
pkstic, or be composed of endoplasm as well. The ectol)la^m niiiy 
be clearly distinguishable from the endoplasm even wlit*n tlu* a iiueba 
is at rest, but often tlicrc^ is no such distinction. 

.The cytoplasm may have a well-dehned light green colom*. or 
more usually this colour is Wcanting. It may contain a number 
of vacuoles, or it may not. It often possesses a number of ingested 
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rod blood but .'it tiiiios those an- wanliiii'. It nm* bo v.Hnlo- 
latod, nr it in,i\- In- orauul.'ir. 

Tho niicU-iis in ilu- irosh s]H*ciiiH‘n is u^u.illy clilViciill to see. It is 
excoiitric. j)()or jn chTnnwtiu. and oa‘>ilvalioivd bv intiTnal pressure. 
It i)osse^scs a viM'y dolioatt^ ineinbiaiii-. with n few pevipluT.T.lly 
arrrin^od pains ol dinnualin. 

In stained sjK-ciineiis tlu-ie i*. ran-h .my dilforonlialion of ilu; 
ectoplasm Iroiu Ilu* eiidnjil.isin. Ilu- cytoplasm may cont'ain 
vacuoles, eiythrocytes. .iiul i)erii.i]>s tlu ])liaj;ocytcd nuclei of other 
ci'lls. Tlie nncliMis. unless disloi li‘d. is roundish, ]>oss<-sscs a delicate 
nnch'ar membrane, nndt'r wliich ;i thin band or a few f^rains of 
chrom.it in may lie. Tlu- cc-mre ol Ilu* miclais is occupied by a 
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karyosom*;, v.'hich may ermtam a vrry miniile ceutriole. 'Die space 
btdweeii the k.n \ oMime and Ilu* nnclt*ar mi'inbrane sometimes shows 
a delicate, pooil\ siaiiinr; lu-tw'oik, at the node-^ ot which lie i'me 
grannies oi ihromatm. 'Ilu* ev< In al i-hange-. dii.v ribed by Hart- 
mann for tlu* ne.\l staiie .in* not vi>ible. 

James Iras }>oiuli‘d out lint when stained by llastinjis’ ‘and 
Giems.Vs method the nucleus takes on .1 lij;ht bhu; colour, and, con-' 
tains a delicate nt*twork ol blue threads, and a number offline rod 
coloured threads and l^ais scattered irii'gul.'irly over this ni?twpi1k, 
composed of a substance which lu: calls crylhrochromaiUi, ‘ to 
distinguish it from the true chromiitin. 

Old Trophozoite Phaser -'riiis is tho phase so carefully dcscfibcd 
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l)y Hartniaun iindor tlie liKuliiif' E. letra^^cua, and oftrn called 1-lie 
iefra^ctia /^Juisi\ II r«*s(nnl)l('^ lli(‘ Jnsfnlyiica m many ]>;ir- 

ticulars, but differs tlu ndroin inlliriact tlial tlie imcleiis is usually 
cl<‘aily visible as a well-rouiKh'd j;l(ibiilar \'(‘>icle ])lainly set ofE from 
tile cytoplasm by a stoni doiil>lr conloiiieil nu'inhiMiir and showing 
in the nnd<lle a small karvoMMin*. siiiroundrd by a clear structure- 
less '/one. betw(M‘n which and tin* nuclear meml>rane tliei'e is a linin 
rndwork on which granules <>t criuomatm an* disiribiitrd. 
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This nucleus undergoes cyclical changes, l»ul in ;i give n iireiiara- 
tion. as a rule, all the ameebie sh«»w the same a])|)e.nance. 'J he 
cyclical change-' are:- - 

1. I.arge bi<icksol chiomaliininder tin- nucleai uiembraiK*. a very 
delinite karyosome containing a ceiitnule (Fig. 57. ^/, .md 5S. a). 

2. Many siiKill granules <»t chroiuatiii scattered inidiT the mem- 
brane and at the imirgin (d tin* kar\ osunie (I'ig. 37, h). 



Fic. 57. ■ N'rccr-a s oi- f.orsifiia /ii.sfolvitm SeiiM inw, c )i n 'rRoeiKi/oirh 
Phase. Sjainkh I’ki l•AR^rnl^'>. ( ia».v» I>i\mi.mr*.) 

„ ('\fttT J.Ullfs.) 

Note tlu* tyelicAl tluuigi*s iibeil in tiu* te\i . 

« 

S, Cbromiitin more concentrated under the nuclear nieniluano 
■ and at-the karyosome margin, while a clear zoiu* is appearing anuind 
Ceiitriolc (iug. 57, r). 

Chromatin under the membrane, and at Uu‘ karyosoinc uuirgin 
(Fig. 57 p . 
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Chronrii'itin lias left the karvosome margin and passed over tfelS 
linin nctwtak towards the unclear iiieinhrnno (Fig. 57» 0- 

(i. The centriolo swells and re-forms the karvosome, and so the 
<ry’cl<* begins again or tJie amoeba divides I Fig. ^ 0 - 
Life-History.- -L. hhtoiytica may reproduce by binary fission 
during the vegetative stage, or it may enq\st. 

The first is tlu‘ methful by which it increase's its numbers in a given 
hosl. and the second is for the purpose of passing from one host to 
anotlicr. 

Then* is no sure evidence of schizogony. 

Simple Division.- 'J'lie centriole fli\'idi‘S into two parts, each of 
whir'll travels to <)pi)usite sides ol the' karyosonie and are connected 
by a thi’t'acl, the cenirodcsjtiosc. 1 'he furtluT stages recpiirc'Study. 

Encystment-- -PrecyshePhasi'r- -All the aniocbje present in a given 
case rediic(' in siz(‘ (L. minuta), but their numbers arc augmented.' 
'file anKclwc become sluggish and have a clear ('ctoplasni, but the 
nucleus is not easy to s«'e, and chromidia may or inay not be present 
in the cytojilasni. The iiuclens is spherical, with a thick regular 
nieiribraiie and with chromatin granules ni'ar tli(‘ periphery, 'fhe 
karvosome sliriws no crminole. 



Frc. 5S.- -Locsc/iia hishlytira Schaudinn Old TuopiiozeTTE rirASi? showiso 

TIIK l‘'ll«.Sl AND l-ASl STAf.KS Ol* TllK CYCLICAL Nl’CLHAR CHANC.»fS. 
(/ 1,050 Piamktlrn ) (AfltM- Jaiiws.) 

Cysltc Phase.- -DUivTvnt strains jirodiice cysts of different sizes — 
small cysts 7-T0, medium <)-T 2 . large 12-18 microns in diameter, 
^’liromidin are Jormed in the cytoplasm, and imy be derived from 
the nucleus, and may function as for»d nwiterial. The cytoplasm 
becoiiu'S granular and the nucleus swollen and elongated. An 
intranuclear spindle is fornu*fl between two centriolcs situate at 
each end. The chromatin forms rows of granules extending from 
pole to pole. The nucleus divides and the daughter nuclei cntei the 
resting stage, in which they remain for a long time. Each of these 
subsequently again divide, giving rist* to the typical quadrinucleate 
cv^'ts. I’eiifokl, Woodcock, and Drew have brought evidence to 
slujw that, as a rule, 1ht‘ aiiweba escajics undivided from the cyst, 
one has so far sevn any flagell.'ile forms or any gametes. 

Infection.- Darling in 1913 showed 1 hat only the cysts were in- 
fective. and that they are ingested with food, and must not have 
been passt'd out of the original host longer than two or threp days. 

Wenyon and O’Connor in 1916 have proved that, as in the case 
of L. coli, house-flies can ingest the cysts, which are subsequently 
passt'd on to human food, and so the infection carried from mail to 
man. 
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These rcstiarches clearly prove that the method of infection is by 
cysts passed in faecal matter entering the flies, and so reaching Imman 
food, as direct faecal contamination is not so likely, though, of course, 
it may also be a method of infection. 

Further, these cysts arc s]>rcad abroad by the fiecal matter of 
human carriers — i.c., persons who have recovered from aiiuebic 
dysentery, and even tliose who have nc'ver sufCcu*d in this manner. 
These carriers are the human reservoir of the parasite. 

Diagnosis. — Amoeba: present in human hcces and containing red 
blood-corpuscles are, as a rule, hisioMica. AmcebjE without 
red corpuscles require diJIerentuition by the cysts, which must bi: 
sought during scv(»ral days. Quadrinucl«:.ate cysts belong to 
L. histolytica, others are doubtful or definilt'ly negative. 

Cultivation. — Since the dnys of Auerbneh in 1856 attem])ts hav(* 
been made to cultivate pathogenic anveba* in pure or contaminated 
cultures. With regard to L. histolylica all such attein])ts were 
failures until Cutler apparently succeeded, in 1918. on Dean and 
Monat's egg mc'dium. to which jl few drops of blood liad been added, 
and on blood-clot lUtMlium. The media were inoculateil with blood 
and mucus from motions iiassed not longiT than three hours, and 
were incubated at 28^-30'’ In culture the anvebre varit'd from 
8-30 microns in size, with liomog<‘ni:ous but «)ltea vacuolated cyto- 
plasm containing ingested red blood cc'lls and moving tv])ically like 
7 L. histnlvtica. ITniniicleate aiul biiuiclt‘at(' lorms were sei'ii. Cysts 
were obtainc^jl by ceasing to subculture hn* two to days aiiil 

then placing ihr cyltuie tor two hours in an ice-chest. 

('ysts from the culture iiroduced typical dysi*nleric h*^i^ms iu 
cats by teeding and by inoculalioii high into the rectum by means of 
a cathetci . 

Strains.- -Kn/c;historic*d section iP-.}i3). 

Pathogenicity.- -A. histnivtied is the. cause ol anKoluasi^ iu man 
and aniniiils, causing amrebic dysi'nttTy aiui amoebic abM.eS'^es in 
the liver and other parts of the body. 

Loeschia gingivalis (b os. 18.49. 

Synonyms. — Amn'ha ^inf^ivalis Grus, 1849; * 1 . htwnilis Sternberg, 
1862; A. denialis (irassi, 1879; A, dentalis llraun, 188^1; Entamcba 
huccalis Prowazek, 1904; A . maxillaris Kartulis, looC)."^ 

Definition.—- Loeschia with cysts cop^aiiiing only one nucleus, 
cytoplasm often containing red bloiKl-conniscles, ectoplasm only 
visible during motion as a clear higlily refractive layer. Nucleus 
as a rule not visible. Reproduction only by simple fission. 

History.— -This amoeba, which occurs in the moiitli in healthy 
and diseased conditions, was first discribod by Gros in 1849, find 
was afterwards studical by Stern nirg, Cb*jissi, IVowazek, -and men- 
tioned by Braun, and is ])robably the same as Kartulis* orgrniism. 

. Morphology.- -Its size varies from 7-35 ^microns, lln' .iveiage 
being 12-20 microns. 

The ectoplasm is only well defined during movement, which is 
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quite active, and takes jdaci* l»y short blunt or long tapering psc'udb- 
pddia. The nuloidasni is grimula**, containing non-c«)ntractilc 
food vacuoles and olh ii n-d blood -coii)iiscles. The nucleus as a 
.nile is not disliiicl. 

Life-History. I\*i]»rodiK:ti(ni .ippanntly only takes i»lace by 
sini]>le lisMion. wliile cvst iormation. whicli has been «)bservcd. is 
believed lo lu* i)iii«'ly protective, as they contain only one nucleus.- 
T]n cvst>inav measure from S ro or more micions. 

Animal Experiments. All attempts io prodiwe dysentery in 
animals by ine.iiis (»l tUi'^ amo-ba have so lar been fSiiun's. 

Pathogenicity. It has luui .oeaised. without suHicieut proof, of 
being the cause ol |»yoiiliuM .dxiulaiis. 

Doubtful Species. 

The sjneies to be iiow desciibed an* n<it cousideri'd as ' good * by 
maiiv aiitlioritie.-., but we give a bric*l account ol tlieiii lor the sake 
oj coni])U*l« iless. 

Loeschia tropicalis ia ..uro. 

I.e.vi”'-. hfiui !ii^ -a uilu o» i lopu .'I \ , lia-> idini* lo tin (oiitliiaun 

(iial, jiisi .)^ ill* u- i*, ri I It M/p./ I *1: l/ir^i !\ |t,u.) iiu , luit noii-patliogeiiK , in 
tin iiiti si iii<* oi iii.oi in v.ciMii .ind I'liipii.iti loiintiu's, m> tin re i' ciiinllur 
annelh) , l>ut non )i<il luigt lie . in ih* inte'dinc oi iiu'in in llie li(>j>i< s. 

'1 Ill's paiii^ile le* ii»uii«\> / . />■•/’ o/ 



T-'n.. ,•» -LfCsthi.t ii’if'ii -t/.'s Li '.*.1.1 ; Dim.kam f)j iiii* Likl-I'ycm-.s 

lii.N^II '' II ii I'K'iM Ll''\*.|’-^ DkawiniiS. 

(('unslnu'tfil Innu L'‘''..ig« di.iwing-' m the llvllitiit tt- h So(f/i' tic Pathology 
Lxttfi titt\ shiiwjn*' hin.ire hs^ion iiiuJ spore iormation) 


It r('«omblei / . /■■// Ii\ liaving a nii> li'ii-. ulii'li 'oiiLiins niiuh I'hronicitin 
and In' befunung iiuv'^letl, liiii ii ilihiT' lo/in tin fiiime in having a tledily 
tojila.sin, l»v tin -mall .i/;«*oi it'»i \'d'.,aMd bvIlietJK i thcit the iimlnii.^ 
ol tin- i-y.'.t'' hn-ak.-^ iiji inti) a niiniln i ol ri'irli i, nhn h are Iroiii lliret: io several 
(li di.'i W'l tluT lei-n in (/iw t \ -t) '1 In- entanin i).i i an l)e ( iillivatcd along with 

1i.i> ti M.< })ii1 1-, non ]) ' nil loaiiiiiijL 

)iisi(|i'rs tliir. io h« tin .anil wlin h was studied and eiilti- 

vated l)\ \!ii-.e.i.i\e and ( legy. and iliink'. llitil ihe ]iiodii( lion of dysenteric 
sympioni*. m ihui e\fjei iiiieiils was due to eontaniinalioii with the minute 
SY>ore«» ol /..'I-'./."./ /V I/. Walker in ii|i»s di‘.-.i iihes as a new speejcs, 
/i. ////;///??/', w !■ I li i,i.i\ iH'i h.ip , !•> I lie same an /, hnj^milis. 

Pathogenicity, it i .i liarnilins tfiinmfiisa] m tin .'linii'iitai \ i.anal ol man. 

Culture. -Jt(.an lx < uhiv.iinl m ,viiiIiioms wilh hacleria. 
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Loeschia undulans Castdlani, \ (>05. 

Synonym.' HtiiamaphadtiKfulaMs C^htollani, T<y}3. 

Thi*? aina*I>a was fouiui in fa'ces Iroin ]K‘isons siiifci in.t* iruiii tliarrlKii'a 111 
Ceylon, 1of?ellu'i willi other irtfsUiial jimlozoa-- CiTfoinoii:! ta anil 'rriclio 
nional.i. A somrwluit similar has hcfii loiiiui by ('• •uflm hcdii 111 dogs. 

It varii s in size, bi ing Iroiu 12 lo v» M in diciiut*t> r, lull Ihcn inav hi* much 
smaller iiuli\iiUial‘;. Il has no lUjw Ihi, but j>o-'M ‘'Scs.tiiundu!:itinj|* inembrano. 
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and long sli'iiighl psciiilnpiulij, win* li .Ui i.i|fiiilv' miilleil :inil rt'ti.u teit, onlv 
one |i.seu(l>ifx)diiini briiif* protriidi-il at <1 tinit* 'I'iif'ii' is no iiiaikid diilerenti- 
alion into I'i 1o])1fi'>iii .ind « niIo)'Ui 'in. and a non-< i>ntra( 1i1<‘ \a< nob' is iisiuillv 
to be seen. '1 he • Mopla.'in. \nIm« li e. Im* Iv' '.'j-'indar, oileii 'Oiil.iins luelena. 
i\is1ell.iiii is inclined to <oii«>nl»M ihi. par* He .is .i de\ eloinuent.il stage ot 
honiims, .*is w.is he^ (••.i^ni.d opmnMi reiiomito long .igo de- 
'■LiibiMl an .»nia:b"i'l ■.i.ii.'e oi ( {/(»;#<••»/. r.s \\en\oii 1 «»u-.jd‘*rs Jl lo be 

a stage o) a O uonion.i 1. 

• Loeschia phagocytoidos (bnidiu Icmh. h^oS. 

Synonym. -lUiUtmu'ifi s (i.iudm In an. i«)o.s. 

Lnrst /nii ‘pha^oi s w.*is diMoveied b\ (i.indni luaii in In«Io-( Inna in a 
casi.ol dv.senlery. 1 1 is v irvaiifdl oiil\ j lo i s /mii iliamelei \er> ar lively 
motile, and possessinga well de\i-lopnI reii,pl.ean. It (.in be e.isilv i nlli\;i 1 ed 
or ordinarv ti;.;#*' -agar niovnl.Utd with /*.»i /•/»/! w's 01 other bat teiia, 
wliii li it r(a<Iii\ eiiL'iiIls.md digests, ^oiu* iiidn uln.il'.* Iiow in tin n « \ tophisiu 
peciiliiii spiroi haui -like l•o(l]l s 

Loeschia minuta Mina.u.in. 

Synonym. - Hinntta Min.issi 111. i>iot). 

'Fills u mi eba, foiind by l•'lnuls-.uln 111 ti • .im ol i Iimnn dwseiilei v in South 
America, resembles L. /itrf’iui, but i*. niin li siiuiller, raiel\ exi'idiiig 14 // 
111 duiineler. There is no dilfi u nti«iiioii ln-lwei n the ei to and iiulo-plasm. 
The iiuilcus is invisible in liesh ]irf‘pcii.itions. and wlieii stained is luli in 
chromatin. Jiiirysted Im ms i ontain loiii nin h 1 • 

Looschia nipponica Koidzinm, ioii(>. 

Synonym. / Htitmu’Ut Koidzumi. 1000 

'J'hisenlamceba w:is Joiind bj Koidzumi in the niolionsol lasesoJ dvsentcry 
and in healthy pio]de in Japan, lii the Jormer i.ise 11 is as.^uiated with 
L. histolytica, whn h ii i eseiiible.i in .u/.e { 1 ^ lo v ‘ '«d in lln- iiiarki d ditferein'e 

between the ei lo .ind enflo-]ila-.m. I he ]isi'iidi»)'iKli.i are ne\er spmose; tin 
endoplasm is v.unolaldl, and niori graniilai ihan in hisOtlvtua. I he 
niirleiis is well detiiied (5 to y and in h in 1 lirmnaiiii. This aimeba n-pio- 
diiees by fission, si lii/ogony, and spomgony. 

Loeschia hartmanni I Mima zek. 11112. 

I'ound in man 111 Savan. It i-. j lo 13 ft in dianieUT; innl'i*-' \e^ieii\ar, 
- h> 3-3 ft; lysts small, (luadriiiueleale, characterized by a tluii, l>ai.teria-like 
aiTungeincnt o£ chromidia. 
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Loeschla wllliamsi IVowiuEC'k, 1911. 

This Tx>escliia is < oiisidfrcd lo be uUiilical withT^. coh Locsoh. 

Loeschia braslliensis li. r>niirL'i>airc Araiarao, 1912. 

llcs(-ml»lc‘s 1 .. toll. C y-t.'* t in 15 /i in tliaini'lcr, w-ith cijjht nuclei ami a 
tloublc (ontoiir mcmbriinc. riu- rvsb‘ nrc* charnctenzecl by tlic presence of 
a ccrlain ainouiil ol siiUTopliib* ^ubslanl <* \vliicli <Uviilcs the cysts into two 
j^ortionsof nearly cfiiial ^i/f. 

Loeschia butschlii Pnnvazck, 7912. 

Synonym. I'.viayntvh.t hut'^thlu Piv'ivazck 1012. 

l**oiinfl in a boy in Ihc rjiroliiii* Jv-LltuK. It in size from 10 to 24 /< ; 

(0<i('.sc Jilveolai ry 1 «>]»l€i‘-in ; iiik Iimi-. vi'm* nlar; nnind k irvosomc and ccntriolc; 
cysts ro'indisli sn*! in di k r tiom thoM ni colt. 

Loeschia mortinatalium Smiili nncl Wcidnian. 1910. 

Synonym.- -Kndtxn:>i'htt mnttinalahum Smith and Wt^idman, 1910, 
and pi‘rlu]K Am.iha /'///w- •//•/// s Artmill. 1898. 

Definition. J-Oischia <>i larpr sizr, 22-:).S 20-25 microns, with 
micli-us in min nils m dijihidcr, willi W(‘ll-il(‘rint‘d TTKjmbranc, large 
karv(»s(»mn. mui nocnsinnillv a a iiiric»l(*. 

Remarks.- Snnu-whcii- almiit iSdo Kibbcrt hmnd amcebae in the 
kidneys an«l pjmtid ^^llnll^ of infant's. In 1898 Artaiilt observed 
ama*]>ie with a niich-us and a vaoimh- in a lun:; Criv'ity. Brumpt 
has Seen similar iim<dKe and K. Blandinrd has found some in the 
hmi;s ol sheep, which may or may not be tin* same as the Kniamcrha 
ovis Swellenurebel, J9r-|. iound in th< gut nf slurp.* This latter 
measures 12-i.j / 11-12 miemus. It^ cysts .fie 8 microns in 
diaiTu-ter, uiiimicleale, witli a glvcogeii vacuole. Ill 1904 Jesionek 
and I\inl«'iiinne<»lnii ioim I aiivcbre in the kidnc'ys, liver, and lungs 
of an eight iiumths bVidiilitic la*tus. lii 1010 Smith and Weidman 
Inuiid an .imn-lia in the kidneVb. liver, and lungs pf stillborn full- 
term hetiis, aiul in itii-i they baiiid tlu'ir /.. morlinatalinm again in 
the. lungs ol a two- months c»M child which w.is syphilitic and died of 
imeuinoni;!. Atk« v and < Iialmeis liave observed amcebse in the 
sputum and in the lungs ol a cas<‘ of pneumonia in the Anglo- 
Kgvi»tian Nid.m iiuassociated with any known history of dysentery, 
which the>' llM'iiuht weie tjosably L, histolytica. Time must show 
what these .iiiKeha- really are. 

Loeschia minutissima Brug, 1917. 

Synonym. Brug. 1917. 

A very sina.ll aiiHeha. 41 r *48 microns. Usually 6-5-7 x 5-6 
microns. 

Loeschia tenuis Kia ni n and Swcllengrebol, 1917. 

"This anidiba, which was dese.iibed as Eniamrcha tenuis, measures 
6*9' micron.s in dianut<T, with cv.'»ls 6-8 microns, and one to four 
iiucdeated, is vor^ like /:. uiitui of W'enyou and OX'onuor and the 
E. tninufa of Woodcock and i'eiilold, which latter, liowever, is said 
to he the same as E. histolytica. 
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Loeschia in Animals . — Though somewhat beyond the bounds ol 
the present work, we imy mention that amoebaj, bclicwcd to belong 
to the genus Loeschia/ but re- 
quiring rcstudy in the light of 
recent researches, occur in 
sevOTal vertebrates -e.g., L . w/t/- 
talli Castellani, 1908, found 
in liv<T abscesses and dysenti-rj' 
in monkeys in Ceylon; L. cobay<r 
in guinea-pigs. L. cntcrica in 
cats, t‘tc.. L. muris (irassi in 
mice, considered by Wenyon 
to he L. coli, L. fecal is in 
several anijmls, /. itiicstinalis 
in horses, etc.. L. gallol^aroev 1' 
in turkeys, L. ranarmn (iiassi 
in frogs, and many more. 

Genus Vahlkamfia ('hatton and Lahnig-Honnaire, 191.2. 

Definition. Gymminucbida. witli vi'sicular nucleus (i)rolokaryoii) 
having one largr'karvosonie with or without a ccrntroscimc, with little 
periidieral chromatin, willi division by ])romitosis. Cysts typically 
uninuclear. 

Remarks.- -Practically all cultivable anicebie isi dated from hmiuiii 
stools and ])otablf waltT by v^arious observers bi-long to this genus. 
Crop])er has growij a peculiar anicrba belonging to this genus in 
citrate solution. 

Type.- Vahlkamfiii Umax Dujardin. 1841. cmcndavit V^ahlkamf, 
1904. 

Vahlkamfia punetata Dangenrd. 1910. 

'riiis amuL-ba was found in indo- China in the motmns ot a case of 
diarrlKea. The ectoplasm is raiely visible, and the t udoj'lasni is 





G. or — Lotischia nuttalh Castixlani. 

1008 COVIAINING RhJJ liLOOD ('iSLI.S. 



Pig. 02. — Am<i-ba and Cyst i-'oeNo in Human \.\d po.sbi.bsixo 

TiiK Limax Typis: of Nuci.kus. (a) TRoniozoiii , (//) Cy.st. (x 1.950 
Diamkteks.) 

(After Jamc.s, from the Amiais of Tropical Mcdicino and Pamsitoh^y .) 

very basopliile, while the method of division is by ])romitosis. The 
cysts arc 8 to 12 in diameter, witli a thin wall showing a double 
contour ornnmented with punctations, and always uninucleate. 
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Vatalkamfla lobospinosa Craig, 1912. 

Synonym . -.4 lohoslyuwsa Craig, 1912; V, withmorei 

Ha rl mil nil, r«^T2. 

Tliis ainrfl)a was ciiltivalud frt)in a clvscntcTic stool from a pati«nt 
in Manila in i()05. and lirsl tU-scribod by Miisgravo and C'U'gg. In 
r()i2 it was studied by ('raig and calli'd Amaha lohospi}iosa, also by 
Williams and ('aJkins,' by James, by Liston, and by Wolls. 

Janies, in llu* Canal Zon<’. <ibtairi<‘d thisamcvba lor a considerable' 
j)iTif)d Iroin the far.es oI a ]>jtient whicli w<Te‘ guarde'd against con- 
tamination, and hence' it nlu^t be admitted that it can live for a 
time in the inte'stine* e>l m.ui. but it is])robably iiem-iiathoge'nic. 

On the' other lian<l. m all the eithe-i Vi'porti'el e:ases it has eiccurrod 
as an ae-rial e:ont.imin.ition ed tin- fa'Ce'S 01 pus in which it has been 
Jomul. It was hrsi ciiltivati'd bv Mns^r.ive* and t‘l**gg. 

Oiin k Si*i ( ii s. 

In I()i7 Kue-iu n an«l Swelle'iigie-bel divuled the' sjH'cie.s (»l Luuax 
aiiurhci into lhi«e' tyiM-^^. the I hutn, the F ndolimm, and XXxvPscitdo- 
Umax : l>nl taking WUmax Dujarditi. vniinidavit Valilkaml, 

loop as tile tvpe siu'cie's. and alhiwing that W lacitslns NaegleT, 
igoe). is the same spe’cies. the* lolhiwiiig are* known: 

A Smu/l form^, ^,-15 miirvu^ ;• 

(\sls 1 *5 inicions in eli.uneter— -T. Umax Diijarelin, 
iN^i. imctida\ut Valilkaml, i<io4. 

Cysts e)\eT 7 microns in elianieter. • 

(</) Karve»sonu‘ suneuiivleel by pe'i i]>]ier«d n>w of 
chromatin granules -1 laccrUc Hartmann, 1907. 
{h) Karyeisome not so siirrounde-d -W frosihi Hart- 
mann .nid I'rowa/i'k. ie)07. 

H. Mcdinm^sizi'd forms, ly Y) mirrojis . - 

[t!) Trophozoite binue:h'ate I’, diploidtut Hartmann 
and Nae*gle-r, lC|oN. 

(/») Tro|)hoze»ite unmiich-ate : 

1 . ('ontrae:tiIe vacuole ])re‘Se'nt- W tavhypodia 

(ilaeser. 

2. Cemtractile- vucu«>le abseuit— 1 '. polypodia 

Schntze. 1875. 

('. Arr/'gr forms reaching: to 30 murons 

(«) Tr(>])he>/oite binuchate T. bivudeata (iriibor, 
I1S.S4. 

(//) 'rreiphozoite miinuch'nte - 

1. I£e;te»])lasm like* a lanie'lla- W lamcUipoda 

(ilaeseT, Te)i 2 . 

2. hxteiplasm ned s«» distinct:- 

(I) Xuclear division ])romit<>tic- -F. alhida 
Nae'gleT, K/xp 

(2 » Xncle'ar division nie'somitotic --F. giilhila 
Diijardin, roT2. 
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V. binucicata may a stage in th(‘ development of Pelomvxa, 
which appears to be impossibh* to J<‘Pl)s aiul Dobell, wliile Alexeic^lf 
])l«iGesit inn genus Hartmannella with a type* /M'rt///«flDangeard. 
which Jei>ps and Dobell say is quite diffi-nmt. It ])r()l)al)ly requires 
a new genus creating for itsi‘11. W diploidoa was obtained by 
Hartmann and NaeghT in culliires Inun lizard fteces, and has been 
found by Jepps and l)obelI in liumaii ia*ces which hacl been kepi lor 
sometime. Alexeieff ])ro]»oses1o|>lac< it Dangi'ard, i8(jb. 

V .pauiophihorai'iw^Wry, loio, is like I'. //;//«/ v. Imt is parasitic in the 
eggs and embryos n I a crab, belonging to tin* gemi.s l^•Jtogastel . 

Vahlkamfla nana Weiivon .nul O’t'ounor. 1(117. 

Synonym. jiitHtf Weiixoii and O’f'onnoi. i<)i7: 

Vahlkamfla nana liiug. 1(117. 

Definition. Vahlkamfia ol small si/e (5-10 micnnis), moving 
slowly, with blunt (»ctopiasmic psi*udoj)odia. nucleus with membrane 
and large central kary().s()me. cysts 7-S s S-ro (wluui (‘longated) 
microns with one t<» loin nuclei. wiilit)iil ehiomidial boilie*'. 



a • h ( 

I'll.. — Vitfilk.nupa nana (\Vi .xyov wo O’t'ovNOK, i»u(i). 

(a) 'rropliozoite, in sli c oikIiIiuiis; (/^} iropho/oile si.mieii piepar.itioii; 

(0 1 yst willi two nmlei. 

(Mter \V’«'nv«»n .ind O'v'Dr.nor, Iroiii tin* puhlu .it ions ol the Wi^JIomir* 
liiiieau ol Scii'iililie Kese.ireh ) 

Remarks.- 'I'liis anweba was l(niud bv W'eiivou .nid O'C'onnor in 
Kgypt. and we liave seen it 111 the .Xnglo JCgypti.iii .Snd.iii and 
.Soiitlieni italv. It has beui conlused with /.. coli, /.. hhtolytUa, 
and V. Umax. V . nana has not been cultivated. 

Time will be recpiired to show detiniu lv Us generic position. 
Provisionally we ha\e jilaeed U under Vahikainlia, tJiongh its cyst 
is binucleate. • 

Genus Dientameeba J(q)ps and Dobell. iqiiS. 

Definition.- --(tvmnanucbida oJ small size, without a known flagel- 
late stage, and tyiiically binucleate, with both nuclei ol the saint' 
sizi' and structure. 

Type Species.- Dicniannvha fra^ilis Jepps and Dobeli, T()i8, 
found in man. It is the only known species at im-sent. 

Dientamceba fragilis Je])])s and Dobell, i()i8. 

Definition.' -Dientama ha with the generic characters. 

Historical.- -This anunba was first detected by Jep])s and Dobell 
in i(ji7 in a native of tlie British Isles who liad neviT bi'eii abroad, 
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but vras suffering from slight diarrhcea, attributed to a chill. It was 
found in British soldiers wlio luid been to Salonika, and in natives 
of New Zealand serving as soldiers. In all it has been S(ien in seven 
cases. 

1 ^- Morphology."- -11 is a very small activci organism, measuring when 
rounded some microns in diameter, and moving about 

by means ot exLrciiu lv tliiii, hyaline, leaf-like psendopodia composed 
of shai'idy defined eclo])laMn. I lie rest ol the bixly is often rounded, 
and consists oJ gr.inular endoplasm, and is situate posterior to the 
])seii<l(»i)0(lia, thus giving n snail lik(' a])]H*arance during active 
mo Venn mt. 

The cytoplasm is alveolar and contains bacilli and cocci. There 
is no contractih* vaciioh*. but then* are diffuse brown-stained 
])citclies indicative of gl\ cogen in iodine-stained preparations. 
The anicvba is bimiclcale in about 8o ])er cent, of the forms ex- 
amini'd, and these nuclei aie iiMially invisible in the living organism. 
In stained ])reparati(ms lliey are 2 microns in diameter, and e* ch 
contains ti large ct'iitral karyosome snrnnind*‘d by a clear zone, which 
is traversed by a lew very tim* radiating linin threads, and which 
separates the karyosome from the. extremely delicate nuclear mem- 
brane, on which” there is no chromatin. J lu'ii' is sometimes a 
separate granule to bi' -.een l^ing in the ctmtre of th«‘ karyosome, 
which is tile centriole ol many authors. 

Life-History.- --No signs ol divisitm or c\st formation have been 
observed. « 

Habitat.- 'riie int<‘stine o\ nun, ])robablv' injlie colon. 

Food.- Small bacteria and yeasts living in the intestinal contents. 

Pathogenicity." -It is bilieved to be non-patliogi*nic. 

Cultivation.- -So far all ath'injUs at culiiv.ition have failed. 

Binueleate Amoebae.- A\’e Jiave already noted under the genus 
Vahlkamfia two binueleate .ijiio*b;e in addition to T’. luma- viz., 
V, Jiplaidca IlaiTmaiin and Naegler, ipoS. with occasional uiii- 
nuch'ati forms, and V. binuclcata Giiiber, and have shown 

that they iirobably an* not Vahlhwifia and etpially tiny are not 
Dieniamn ha. Another ])inncleate form maybe Amihamira Glaeser, 
1912, about which there aj)])ears to be much d(»ubt as to whether 
the name was gjven to a binueleate or uninucleate form. Schau- 
iWnn! ^Paiamrha is a marine binueleate aiiia'ba, and forms a genus 
in which JanicU i in 1912 jilaced some of Grassi’s parasitic amoebae 
found in Sagitta. In these anittba* the two nuclei are dissimilar, 
one being a nucleus and flu* either a Kebenkr crp(‘r. Craigia (mde 
infra) may also jmssess two dissimilar bodies, one a nucleus and 
the other like a Nebenkoerper. 

Genus Craigia Calkins, icji 

Definition. — Gymuamahida. tree swimming or jiarasitir, with a iiniflagoUato 
swarm stage, and with 01 willuiut an rxira nuclear Ncl»eiikciorper-like body 
in the endoplasm, lie to]>la.sm such on movenu nt : size 10-25 microns. 

. History. — in 1890 Schaiulinn described the lile-history of P(iram<vba eilhardi 
Schaudinn, 1896, which possessed a cytojilastic extranuUcar body, which he 
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called a ' Nebenkoerper.' Reproductioii was by simple fission and by uysl 
formation, in which tlio parasite broke up into a number of spores, each of 
which contained a piece of the nucleus and a piece of the Nebenkoerper. Each 
of these spores develops two tlagolla, and breaking out of the cyst forms the 
swarm stage. Finally the flagella are lost, a fter bngi tudinal division, and the 
spores become small amoebae. 

In 1906 Craig found a parasite resembling tliat dcscriited by Schaudinn 
in the laxics of patients surleiing from chronic iiys(‘nteiy in the Philippine 
Islands. He considered tluit the>’ u cn- the ])athogiMiic ol the symptoms 
from which the patients sulferwl, and liectnuseoi their similarih' to Si liaudiiin's 
organism called them Paramceba hvniinis Craig, njnf), and as such we iloscribed 
them in the first two editions ol this uiork. 

In J912 Calkins considered tliat ('niig's parasite a)ulrl not 1 >c classified in 
. the genus Paramoeba, because its swarm spores have only oue and not two 
flagdla, wliile its rxtraniiclear liody is apparently disiiM'eiit from that in 
Paramoeba. He therclore gave it the name i migia homhns (Craig, 
which Jepps and Dobell consider a iion-cxistcnt organism and the genus a 
nomen nudum. 

In 1915 Jjarbw iliscovcred a new speiies, \vlii« h he called ( raigia wi"w«s 
in Hondunis. 

Craig thinks that probably infc( lions with Ibis parasite are widespread, 
and that they may be often ronloun«le«l with Ccicomonads, etc. 

Species.— There are tour known s^iecics— viz., two parasitic in marine worms 
and two parasitic in man. The lai li-r aj e distingiiished as follows 

A. Small acce.ssoi7 extraniu-Kar l)o<ly present in larger lornis. i'lagcll.tte 
fonns multiply by longitudinal division— /irun^ni^. 
li. Small accessory ext ranui |i-ar body absent. I*lage.Uale forms do not 
divkle— 

Oralgia hominis Craig, mjoo. 

Synonym .— Imnuts Craig, rcjoo. 

DellniUon. — Oaigui fti wlnVh the a«iessor\ iiiielcui hodv is pMseiii in the 
larger tonus, and the swarm siMires di\ jile longitudinally, tlu iii 1 1 ssoiy Iwdy 
ami the motile organ ]Mrtieipati.ig in this division. 

History. — It wa.s disiowied in ir/xi livt'raig, in iJie Pliili]>|)ine Islands, in 
cases of ilironic diarrlima, and in bv Ikiilnw, in Ilondur.i.s, where it not 
only cause.s »i lorm of chroiiu di.irrluuci, l»ut also severe uli i-iative londitions 
ol the intestine, TpRnnbling tlmse ol aminbie dysentery. Harlow fullv eon 
firincil Craig's observations. 

Morphology.— In the ani(yhu iiage it uiea'.uies troiii J5-J5 miaous, and 
possesses an ectoplasm whiili i.s dearly vj.sible during inotioii. but iwl while 
at re.st. The cmloplasm is granular, aiid 1 oiitauis a niieli us wliii li is distim t 
and composed almost entirely ol rhruniatin. fheri* is .lUo an e.'clraiiudefii 
body which is of an Jici es.s)ry natui e. 

Lilo*Hlstory. — The aiuiL'liii. lan repnulm.e by biii.iry di\ isioii toy some tiiiu , 
at the end ot wliii li it ency.its, .surrounding itselt with a double eoiUouied 
envelope, and divides into a number ol Miiall, .spherual Ixidies, each oi winch 
contains a piece of the nucleii.s and a portion of the €ncees.sory hinly. Tlic cy.sl 
now ruptures and the ajxues e.seape as uniilagelhile swariU hiKnes, some 3-20 
microns in length. is the flagellate stage. These little peai-shapisl 

flagellates divide by longitudinal iisbion, lu which the ai 1 v'l.sory body and the 
flagellum take part. J^ter the flagellale.s lease to move, lo.se their flagella, 
and become animbse, thus com j >l<*t Lug the cyi le ol 1 he hlc- history. 

Cultivation. — We are not a ware ol any atlem]>t.s at artificial cullivalion. 

Pathogenicity. — It causes chronic iliarrhina and dysentery in man. 

Cralgia mlgrans ikirlow, 19 15. 

Craigia in which the accessory nuclear body is absent anil in 
wmeh the swarm spores do not divide longitudinally beioro becoming amcebsr. 

Hlltory,— It was discovered by Barlow in fifty-one infections in Honduras, 
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where it caused a severe dysenteric condition in the lower bowel and sometimes 
liver abscess. Barlow noil os that it may be necessary to place this species in 
a genus distinct from Craigia. 

Morphology. — 'I'he !mia*b.i inoaMiirrs .some 12-30 microns, the average being 
20 micTuiis. The ('iidoplasiu is granular and contains a nucleus, but no 
accessory nuclear bodv. 

Lifo-History. - r he I vhls mcasuic iS niurons, and ihe flagellates, of which 
there arc lorl v 01 nioi c 111 »i k v^l, til unit \ 5 niicnins. These flagellates do not 
divide, hut pa duvet 1\ into tlu-anuidM ‘^tage*. I 

Pathogenicity. It (.m-if'.si \i‘u dv-.! nlcru IcMonsand li\er iihscesvin man. 



Fig. *i.'|.--1)ia(.kam oj im: l.ii k-Cm i.ks oi- i ttiifita hnwnns Crmi.. 
(-\fler Craig. Ironi llu* AmaUah Joumui of Muiual .s^icwccs.) 


OKDKK II. IIIIK'WlO lllDA. 

Synonyms.- / tlosa Ja-idv, i«7<i: Tr^tacnt. 

Definition,' Anin'hce with a slw il 'i>in|jii-.cd oi dilfrunt nutiM lals ineiitcd 
on a ('hifjiK>u^ ba.se. 'riiroiigli the Mugle o]>eiu]ig in this .shell p.seiidopodia, 
whii li mav 1u lohose or hraiu lied iiiit whh Ji lu \ im ana.doiiiose. prujei t . 

TwiiLY ('•KoMiioi I'imer and I'u Uert. iSoo 

Definition. -'I In 1 .nno-luda with sinipli I'Dinposed lor the most pari 

ol eliitin, witlwjiil • ah iin'oiis drjjiiMi.-» and single i lianiheiul. 

Genus Chlamydophrys Klirenhei g. 

Type Spectee. ( //Ao»wA»y•//^■^ //##//#■/! s I'hreni^t'ig. 

Chlamydophrys enehelys ICInenbcM:'. 

Syno^m.- Chhmytlol^hryi^ stcrcvrin Cieiikow.skv, J« 7 «), LcydcHnt t'vivmtpitya 
Schandinn, i8g(>. 

This rhizopod (Fig. 66), wliii his believeil to he paiasitk in man in one stage 
of its Mc-hi.story, can be Jonnd giowing jii hiinian hvies, as well as in tluise 
of th4|^> the rabbit, the mouse, and the lizanl J I ib oval in form, eneloseil 
bv a shell, except anteriorly, where the filiform p.scudopodia pioject. The 
bodv of the parasite is divisible into an anterior portion, in which lie the 
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contractile and food vacuoluii, and a posterior, with the nucleus. Reproduc- 
tion is by ' bud-fission/ by wliich is meant that half the protoplasm protrudes 
at the mouth and forms a new shell, and then sepaiales from the other half, 
which retains the old shell. If 
two forms reproduce by * bud- 
fission * close together, the 
daughter cells may partially 
coalesce (plasmogamy), lorniiiig 
large colonies of twenty or more 
individuals. The parasites iiiav 
bc(X)mc encysted. 

The sexual process slaiis hv 
the extrusion of all torei^;!! Mib- 
stances and the i oiled ion ol the 
remainder of Hit plii.sm.i and 
Ihc chromidia into the shell. 




Til.. (>s (JilaniSffofjhrvs .ikUiIv 
(IjCVDJ.M.A SlA'.l ) I'JIKI NJM Ki,. 
(.\iter Seli.imlinn ; 


i»(* - ■ ( 'hluni viinl^hrv'i cnchclw^- 

l''lIKI.Ni:i Ki.. 

(.Alter ('lenkowsky ) 


The ehromidial in.iss hiciikN up mio a iiunihei* f)l mu In, nevei more fhan 
eight .aroitiMl wlm h the phisina ili\ iilfs, idnning sw.u in < % IN, whii h, di'Veloping 
two tlagell.i cit one ]i(ile and i siapin^ lioiii the 1 ell. (on|U«;cit<‘ with the .’^w'tirm 
cells of another indivuhial. and tin 11 heioiiie eiu\'.ted. When the 1 y‘'t 
riiptuie.s niider favouiahle ( in iim'<.ttin( e.s. a little .inui'li.i isiaju^, wliuli 
s]>eedily forms a sluH. and hiionus iii ilue loursean udull C'hl.nnyilnphrvss. 
Ji. howcMT, if enter'. man it m.i\ k m.iiii in llieaimelMnd stage, .ind a^'.iii li was 
fonnerly called Lrvihntit ;■< hv Sihauiliim. 'rhe\ 'wen*, however, 

01 igina fly observed by Liehei Ui.tin inaMitu tliiid liiUen from per.sons ..ulfering 
Ironi a maligna lit giow'tb, but be did not deleiniine tliur triie naluie. Li\dcn. 
ag«imi)liser\ing tlKseiill.Mn two similar i a.se.s.i aii.si d lie m In be e-\aiiinied by 
Si haiidinn. I.auenstein ami IJelila liaxeaNri seen them in a case ol i aneer. 

They are splniiial 01 niegiilaily polygonal, \ to // ii^i.nneter. with 
knobs ])rr)joi ling Iroin the surlace. 1 lie\ pos.M-'-j .1 disliiul cdoplasni w'lth 
hyaline pseiulopodia and a laigi va.MUliii niiileu-'. I>i\ili»pim nt takes plan, 
bv binary fission and gemmatjon (Kig. 

Classlfieation,- We liave retained the old tlassilu ation lor llu oiganisin, 
and have not pl.'iced it in tin* l^oraminilera, as is done by many author.,. 
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MASTIGOPHORA AND PKOTOMONADINA 

r^rcif-lij;o])lioTn - Piiiifnnuiiailiii.i Motio/Da- ( )j('oinon:uli(1a} 

iirxioniiUi'— ('rii (iiiunuiiluKr i t tianntula' Kcforoiucs. 

MASTIGOPHORA Diisiiii;. j.S(>d. 

Definition.- IMasiiKMlminaij willi om- t>i iiunr lu-rniaiu-nt 
wliicli mtvi* .is or|:;ans ol U»coin<»t](m. aivl at tinu's fur tlu; captnn* 
ol loocl. 

Morphology.- Tlu* arcusii.illx nucroh(:o])ical in size, 

hut liavo a tciidi noy to ct»I(»ny lorinatiun. 

'riu* fClD])la'^!ii i)rcsrnt in tlu- Uuin nl a shcaili c.'illi-fl tlu* pi-ii- 
pla-^t, a tel 111 which n reallv liotauical m its iiieaiiinf;. Tlie ix-ri- 
l>last contains ('DUtractile eh*nieuls called jiivouenu-s. The fla^'(*llnm 
ni;i\ he situate anteriorly (traclelluin) or ])osteri()rly (|>iils(*ihini); 
theie iiiav he hut one (inonoiiiasti.eotr). two. oi lour ol e(|ual lenf*lh 
(isoinastig*)t<-). <uie lon^ and <»ne short (] Kira mast i/;iOle); pm* anteiior 
and one posterH»r (lieleioniasiit'ote); M-vi'ral ila^ellp ])laced to^^etlier 
(polymasti^^ote). or iiiiiueioiis llai^ella scattered ovciT the ho(l\ 
(lioroTnastifL*ote). 

Tile typical tlam Hum coud-^ts ol an elastic axial core more or less 
enclosed in a contiaclih* sheath lioiii winch the ‘ eiid-pii c:e ’ projects. 
It takes its orijL;in IrOm a .^^lamili- Hiiiate*! in the cytojdasiii, and 
a]»])arently foriniii^ only a swellmj* at its base. 1 'he swellin;^ is, 
however, a ceiitrosoiur. to wliich v.irioiis names have hec-n a])])lie(l, 
such as hasal granule or hle]»hai*»plast. Sfunetinies this centro- 
soine is contaim-d in a special niudeiis wliicli is calh'd a kiiieto- 
nucl(*iis. The centiosome-l)leph.iio]»last ma\ he single, wlien then* 
i-^ only one tla;;^elhiin: or multi])li*, when tliere an* inanv llaf^ella. 
The tlap*lluni inav. howevei , ])eiietr.ite (lee])ei into tile cytt)])lasm, 
until it readies the iincleiis. I his ]>roh»nf^ation is called the rliizo- 
])la>.t, wliich may lepreseiit the central sjiiiidle (ci-iitiodesiiiose) of 
the achromatic elements <»l tlu* <liyidui;n nucleus, aiui wliicli connects 
tile divirled poitions ol the ori^^uiaJ ceiitiosojiu*: <»r it imy have 
arisen smi]ily .is .in outf'iowth Inmi tin- hl(*j)IiaR)]>lasi. Thus, the 
various parts ol tin* tlai;»Tlum nia> he rhi/.o])last, hlepliaroplast, 
sheath 01 envi lo])e. and <*nd-i)i(*c:e. 

If the ceiitrosoine is sinj;i(*. it may he intra- or extra-nuclear, 
and in either cas(* is a cintiosoiiHi-hrei)han)])last; if multiple, the 
jiorlion connected with the nucleus is the centrosome, and that 
connected with the flagellum is the hlepliaroplast. 
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The periplast in the heteromastigotes may be drawn out into an 
undulating membrane which helps locomotion. 

When the periplast is thin or absent the Ixxiy-Iorm may still 
be preserved by an internal stiff rod — as. for example, the axostyle 
of Trichomonas. 

Tliere is a difference of ojiinion as to which is th(» anterior end of 
the nicistigote. We believt^, with Samhon. that th(‘ non-flagellatc 
end should correctly be considered as tlu' antn ior end. but several 
authorities hold (piite iliffenmt 
views, and onr anten(»r end / / 


will <'orres]v>nd with manv 
other writers’ posterior. \'eiy 
otteii there is a dopu'S^iou 
soml^whcTe on tlu‘ suriace *»i 
the animal, generally near the 
base of the llag(‘lluin. whicli is 
intended for the receiition ol 
hiod. and is called tin* mouth 
or eyiostome; moie rau‘lv then 
is an (eso]>hagus leading iut<» 
the interior of the odl. \utri 
tioii may be holo/.oic or Imlo- 
phytic. but this hardlv concerns 
us, as th(‘ loriiis to be desciiluHl 
are all imrasitie. and live in 
tluids Irom wliich they ab^orb 
nourishment by tlndr whole 
surface. 

In the cytoplasm tlu ie is a 
nucleus, and in certain lorms 




two nuclei: a tro]>homicleiis lor 
nutrition, and a kinetonueleU'^ 
for movement, riie charaeter 
of these mn'lci will be dealt 
with in detail in the st*etioii 


111*. 07. Dim’.kam di' thk J.ikic- 
Cyc'i Ks Ol- A .Mas I'll lurlj. [Coftro- 
momi'i sithfi^A |) ohku .). 


liypanOSOinuhe. I he cyto- upper rvde (lemoii'ftr.'ites simple 

plasm llL'iy also (Ontain lood lissnwi niul the I«pver Sporogony. 
vacuoles. Vontractile va< Holes. \n^.r DohHi. ii.,m the QuarUrly 
chromatin particles, and meta- Inunml of Miitn.sdttfjndl Scirucc) 
plastic grannies. 

Life-History. - -l\i*prodiicti<iu t.dccs ])lace asexuallv by simple 
division. Latimt or encysted forms are also known. 

The wliole subject oi the structure and lile history ol the ])arasiiic 
Mastigophora reiiuires nuicli further ri’seaivh. whi<h. indeed, is 
being rapidly carried out all over the worUl in tac t, so rapidly tliat 
it is hardl}' ])ossil>le t(» write anything on tlii' subjei t as a wholt* which 
will not quickly he out of date*. 

Classification.- —The Mastigophora may be divided into subclasses 
as follows: — 



33 * 


MASTIGOPHORA AND PROTOMONADTNA 

A. Body inflated with gelatinous Subclass i, Cysto- 

fiagellata Haeckel, 1873. 

B. Bodynotsoinfhiicdjg;— 

1. Perii)lnst nuirlffdlv thickened, with two flagella arising 
ill the middle of the body, tme trailing and one lying 
in the transverse groove— Subclass 3 , Dinoflagellata 
Biilschli. 1885. 

11 . Peri])last thin, with a variable number .ind arrangcincnl 
nl tliigella- -Subclass 3. Iiuflagcllaia Colin. 1887. 

Onlv the tliird subclass concerns us. 

SUIJCI.ASS la^FL At iKUATA Coikn. 1887. 

Definition. - -Ma-itigo]»hora witlioul body nifl'ited witli gelatinous 
substance, .'ind possessing a thin ]>i*npl:ist and a variable number 
and arrangenieiii ol llagella. 

Classification.- Tlu' hhillagellata mav be classilied into orders iis 
follows- - 

A. Clirnmofnpltfors nficH j^reseni - 

1 . W ith Cellulose <-nvc‘lope -Ordei i. Phytonwnudina 
Bloohmami. 1895. 

11 . Without Cel luh)se envelope • 

A. Small louns wilhoni feM>phagu^ or vacuole system 
— tbdei z, Chromoniomdina Klebs. 1872. 

1 ) Large lorms with exsophagus and viumole system — 
Order 3, luiglcnoidinu Ih'itsclili. 1884. 

B. Chromatophores absent : — 

1 . Aiiuehoid forms in which tin' fo«)d is captured by 
. pseiidojmdia- Ordei .j. Rhizomastigina Biitschli, 
i.SSp 

fl. Non-aiiveboid forms in which the food is usually 
captured bv flagella- Order Prnlnmonad^na Bloch- 
mann. 1805. 

We are only conc*‘rned with Order 5, Proto monadina. 


ORDER V. PROTOMONADINA Bkx limanu. 1895. 

Definition.’ -Kullagellata in which ciiromalophorcs are absent and 
in which tJu* individuals are non-aiiKX'bi/id and usually cajitnre tlicir 
food by flagella. 

Remarks.- -As delined abovi-, the. Ikotomonadina is a large order, 
and includes the Polyniastigina of Biitschli and Bloehmann, as well 
as the Binuclcata of Hartmann, both of wliich were, treated as 
separate orders in our iinivious eclilixms. Wi*. liowcver, fore- 
shadowed a return to Doflein's nu-tliod of classification, and dis- 
cusseil the whole subject on i)p. 282 and 283 ol the second edition. 

Clasdflcatlon. — So large is tliis order that, for convenience’ sake 
as well as for morphological reasons, it may advantageoudy be 
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divided into two suborders after the method of Hartmann and 
Chagas, which is as follows:- - 

A No tendency to bilateral symmetry in undividing forms — 
Suborder i. Monozoa llartinlfen and Chagas, igir. 

B. More, or less tendcmcy to bilateral s\'niin4 trv in undividing 

forms-- -Suborder 2. Diplozoa Hartmami and Chagas. 

SnnoKDhK T. Mc)N()Z4ia Hartmann and Cliagas. icjii. 

Definition.- -Ihotoinonadina without t<nd(‘iicv to bilateral sym- 
metry in undividing lonii«. The .inleru>r llagelia'vary Jroni tme to 
many, in addition to which a trailing ll.i‘^4‘lluin orjundulating nieni- 
brane may be prtisi^nt. 

Classification.- - -TJiis suborder can be divided into some tim 
families as follows'- ■ 

Diac.nosiic: Tahli- ui jjik Monozoa. 

A. One flaf't'llii.m f^rcRciit 

• I. With a c«»llar- VinniW 1 .Crasj^i'donioiiaiiidiu Stein, 1878. 
11 . Without a collar - 

(<!' Kinetonncleii-^ not x'p.ir.ite from ilie nucleus — 
b\innl'\ 2. Oicuuuniadidce Seim. igoo. 

(h) Kinelomicleiis n i>.nat4* Iroin tin* mieh'U'^ - 
b'ainil\ 7 >v/»ro/f)s»/;;/n/Vc r)otleiii. 

li. 2i&o fla^iclla l>rescnl : 

I. Bylh anterior 

(1/) I'nequal- Fainily q. Monadidtc Stein, 18718, emcn- 
dav'i Selin. i«n»o. 

[h) l*;4|ual— I'ainilv 5. AmjdnmnmuUdu' Kiml, t88o, 

cmciidavit HiitsJiii. i.SS.^. 

11 . One anterior and om- tiaibiig ll.igellum:- ■ 

(^f) I'railing tuigelluin tree: 

I. Ill li(»rny slnath and with li]* or ])rol>oscis-liko 
])rocess Fiiniih' (>. lUhrcidtr Sli in. 1S7S. 
j. Witliont sheath or ]Moces-» h'amily 7. Bodo- 
nid<e Ihit'^chli, i88.|. 

(h) Trailing ilagelluni in ]xirt attaclied to tlir body — 
I'ainily 8, i'crcomonadidir Kent.* 1S80, emendavii 
Hiitscidi, i8.S |. 

C. Three io six (inferior lla^eliii, willi or witlnuit <»ne trailing 

llagt‘lliini (I'N'Cept fi/nhndomofuis with one aiib'i'ior and ime 
cytt)stomic Ilagelluni) -Family (). i ctriunitidiC Kent, 1880. 

D. Numerous anterior /Zage/Za --Family 10, ('allinKt^/i^idu' da 

Fonseca, 1015. 

OI tlii'se tim fainilii's wi' arc c(»nceriiecl with only live. ol wliich one, 
the Trypanosoinidie, because of its importance, we shall Jt'ave till 
tile next chapter; so that at iireseut we will C(msider the lollowing 
larnilies only: — 
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Family 2. Oiconionadidac. 

I'.iniily 7. JiotUmidu;. 

Family ('t*i comonad ida^. 

l'‘aiiiily 9. 'JVtrainitida*. 

J'amiiy Ok'omon vDiiui Si*mi. k^oc. 

Synonym.- ('oromomulimi SavilK* Kt iit, iSSo. [yro f^aric. 

Definition.- -Monozf>a with a sin^K* no collar and no 

kiiictomicli-ns. 

Remarks, riiis family w.is (mnird l»vSrnn lorOiconionas. Sovrral 
allu-d ituins (»l which air to-day classilk'il in Ihr 'rrypanosomida*. 

Type Genus. —fhVr)7/ta//^rs ^avillr Kriil. iNSo. 

Classification. 'I'hr yaiion'^ f^i*Ui*ra ol thiM laniih may hr dilfrr- 
ontiati’d as follows 

A. Without drlinitr mich-iK. Chromiiin -Sclcnnmonas 

{St'!c}ivniti\tix). 

13 . \\ ith (Irlinilr nuclriis: - 

I' Rlnzo\iyic: not kiunvn io he present - 
(//) Flai*rlhmi anlriioily diivclrdi 

J»ody oy.i] *>! KMindisii iUionwnas. 

(h) Flat^rlhim tiMilm.i; or ]>ostrrior:- • 

I. Body loll!’ s|»indU-sh*iiH‘il -Anrymmoua^, 

J. Ihxly tliici -c('rnrn*il l)')Wrd leaf^shaped- - 

Phythmouas. 

II. Rhizosiyle present , 

Hody h-ii- ;5 micron*^. l'la^.i»ellinn spiinfxs 
troin 4I small lias;il ^raniilr. and is contimird 
hackwai’iN into llu* hofly hy a dark staining 
hlanuiit. ihr iliizoMyl** Rhi'ioniii^tix. 

Chily till* i;rTiu< concrius us. 

Genus Oicomonas Nivillr Krut, iSiSo. 

Synonym. ( enoniouns D.iv.inir, iM»o, hm parte vec Dujaidin, 

IS|T. 

Definition. -Oiconion.iiiula*, wdh oy.d t)r roundish body and mio 
anlrni>rly dirrclrd llafirlliim 

Remarks.- In iS.|i l)ujardin loi undated llu* iiciius Corcomonas, 
winch Wenyon has placed upon a hrm basis. 

In rSOo i)avaiur drscrihrd two yanrtics (»l tlaf^rllalcs which he 
lound ill cholriM inotanis. I'hr lirsl .iiid lar|:;<*r ol thiw. which h(‘ 
calls A. IS withonl doubt ( Inhmastix mcsuiti, while the. st»cond and 
smaller is an Oicomonas. rnfortunatrly Dayaiiie called both llu'si* 
parasites Cercomonas Inmiiins, but the t»euus was one of his own 
construction, and most assurc<lly was not the Cercomonas ol 
Dujardin. 

In 1880 Stiville Kent formed tlu‘ ^eiius lor uniflagellate free- 
swimming forms, which are capabU* ol temporarily tixing tlKunselves 
to any .object by extending a sarcode thread, which can be withdrawn 
when they start to swim. 
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Tliis sarcode thread was thi* only point of distinction from tluj 
genus which Savillc Kent called Monas, but whicli Stein in 187S 
liad improved, so that it came to In* defined aspossrssing two anterior 
flagella, one long and onr short, wlule tlu' posterior <‘nfl was cajiable. 
ol forming a lilifotm iisciidopodiuui. In vi(‘w ol this, and as the 
fiHlorm i)M‘ndop(xlium is not an t‘S«iential chaiacter, Oicomonas 
came to lx* looked upon as including lonxis with a singh' anteriorly 
directed flagellum, an<l as such reipiires invistig.ilion by mod(*ru 
cytological methods. In this genus nm^t cmne all those organisms 
which n-seiuble Form H of Dav.iiur’s ren hominis, as this 
is lud a ('rrc*»mouas, and the\ must iiurhidr Monas f>vofyhila 
lllaiicharil. 

With regard b> the llagi llatc calh^l Monas /rns Midler. r7iS(». au<l 
rei>orted a*^ being i»ie‘^enl m m.in. it is not a Moiia.s. hut was class! lied 
by Saville Keiitas.i llideromita. It mavho.i Hixloor a Ihowa/ekia. 

Type Species. Oinanonas inutalnlis Saville Kent, iSSo, louiid in 
vegetal)l(‘ infusions. 

rile mo«e inii)oii.iiii |iarasitic species which concern us are- 

Oicomonas pyophila R. lihinchaid. iS()3, 

Oicomonas hominis Ihivaiiii , itS^ }. 

Oicomonas vaginalis ('astcil.iui .md (.hahuer'-. 

and llu'se may be dilfen-ntiated as lollows:- - 
A. Witli thick cuticle Vyophila, 

11 . Without thick cuticle, in human inti‘siiiu* ■--/ye//n///.s. 

(\ Without iliu'k <'mi«:Ie, in vagiiud niucii'' •///»? 

Oicomonas pyophila R. Blanchaul, iSu5. 

Synonym. Monas f^yof^hna R. Blanch.iid. 1803. 

Definition.- Oi* omonas with a thick ciitiide. 

Historical, -(irimm lomid thi'« fl.igrllate in the sputum and pus 
of a pulmoiiar\ and ol a lu’patic abscess *K:ciirriug in a [.ipaui*se 
woman living 111 .'s:i])i)h*». ’t he oiganism rri|uires irinvrstigation 
by moih™ niidluuU. 

Morphology.- -I'he tl.igellate measiiies 3o-()o microns in length 
and is heart-shaped, being enclosed in .1 thick cuticle which e.xtiuids 
into the cytoplasm, divitling it into three ])arts. and is continued 
along the Aagellnm for a considerabh* distance. At itrf tip the flagel- 
lum is free. 

Life-History. - ■Nothing is known as to this. 

Oicomonas hominis (Davainr, 1S3.1). nncnilaril ('.islellani and 

( halmers. kuN. 

Synonyms, -('cnomonas hominis Dav.inu*. 1^5^. pro parte — 
Form H. 

Definition.- Oicomonas with a tliin cntich*. 

History.- In 183^ Davaint* described two tonus, A ;ind U, under 
the heading i'ercomonas hominis. Form A is ( hilomasiix mesnili, 
while Form B is Oicomonas hominis. 
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Morphology. — 0 . Jtomims is 
averaging from 8 to lo iw in ilia im 

f 



I' U;. - - -OirojMou/i.v /lowmis 

(I 'A VAIN]'). 

1 -?. iirul 5, funii«: 

I nicv'<l»‘cl Inrni 


a round or pear-shaped parasite 
‘ter. with a long flagellum projecting 
from the more pointed end. 
There is no imdulating ineiu- 
Imino. Tlic nucleus is sinall, 
inrlistinct, and usually situated 
uv.ir the flagellar extremity. 

Life-History.- RcpriKluction is 
bv binary iissi(»n. and Perroncitc 
and Pi* eardi havt* described en- 
evstment. 

Habitat.-- According to our 
exiierieiiCi* at uutojisies. the 
parasite nuiy live not only in 
till* small intesline. as geniTally 
staled, but also in some cases in 
the Large intestine. Oicomonas 
IS leadily kill(*d. as observed by 
('.istellciiii and Willi y, by a solu- 
tion n| nietliyleiie blue (l in 3,000). 


Oicomonas vaginalis ('astell.ini and ('halmcrs. 1901;. 

Synonym.' < cnemovas 'ag/foi/Zs C. stellani and riiahneis, 1909. 

This is a pear-shaped or rounded ])arasitc, measuring 5 to 12 11 in 
its nuixiimiiii diaineter, atid jirovided with one flagellmn, a small 
nucleus, and food vacuoles, but without a pulsating vaeuole. It is 
not unconinion in tlie vjigina ol mitive women in (ii‘yloii. 

Oicomonas perryi Casl ulla m. 1 ij< • 

Synonym.- ( irci'intuhis frn \i Caslellani, 1907. 

I'oiiTiil by Ca.sli-lkmi in Cejlon in niuiiJiivs {Mitaiciis pikaius anil Senwo- 
pULciti' Mitfering Iryin »Uiiriliua. It in iHDqihologirally extremely 

.‘iiiiiilar to fi. homnns, bi iiig roiijiilisli (,i pcar-sliapifl, S to 12 // in diametef. 
'IIkii* !*• (iiu- Jlaj-i llijiii Horn the pointful end. The niicieu.s is 

near iJii ilagcllar riid. K'l-piodiu lion sitin.s to be by binary hbsion, 
but ly.sls < ail l»- s< eTi 

Other Species,- aualis Davaine, in the alimentary canal ol ducks; 
^1. c«w*A I'liul.v and l>elafonrl, m dogs; o. gaUinantm Iiavaine, in fowls. 

Bodonidse ih'itschli, 1884, emendavit Dollein, T901. 

Definition.- ^foiio^oa, free living or i»arasitii;. with one anterioi 
and one posterior (or trailing) H'lgcUuni, with nr w'itliout a kincto- 
nucleus and an undulating nienibraiie. 

Nomenclature. In part, at all events, tliis lainily represent the 
HoterornitidjL* ol Saville Kent, as IlclmmiUa Dujardin. 1841, is in 
part Bodo and in part ('ercomouas. 

Type genus." Bodo Stein. iSjN. 

Glassification. —The following is a poor attempt to differentiplu 
the genera of Hodonidju known to us:- - 
A. With an undulating membrane:- - 

I. Kinetonncleiis w'ell marked — Trypatioplasuta. 

I T . Kinctonucleus poor! v ma rked- T rypanophis. 
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B. Without an undulatinf^ mcmbnint', but a kinctomicU^iis may 
or may nf»t be proscml • 

I. While swimming; all llaf;(‘lla are i)ostiirior. (Genera 
with which we mv not coiioeriieil, as vet not found 
in man.) 

11. While swiinininj^ all llai^ella are not i)osterior 

(a) Body with antero-i)ostei lor f;roove -('ul/yoncma. 
(h) Body without such a ^i^roovti: 

1 . Food l)i*lit*ved to enter anteriorly : — 

(1) Kineloiiucleus absi*nt- Boiio. 

(2) Kiu.‘tonncleus present l^nra^itzckut. 

l. I'ood belt* -yed not tt> enter anteriorly, ((iener.i 
with whie.h W4‘ are n(»! concerned, as imt 
Vet inuml in man.) 

Trypanoplasma l-avoi.ui and ‘Mosiul, ii)ot, tiurtidavu, iuu.|. 

Definition. rHi'l«»iiiil.rh\>iuvnniu- liltinilcini] .ihmmiai Vi .inal«)l vei ti-lnau-s 
widi l\\u llii^i' 11 , 1 - (MU' I 1 iTit; .mil rii»i Iv iimi t hi* oi lic*r iiiininiL; |>i).si i*i im Iv, 
and raisirif* ihc pui|)|.isi mto .ui iindiil.iimv. im-nibi.im-. iMrirlonm 1 <-ms 
tdrno^l as l:i rj^i' as Hu* tnipiuMini Irus. Spuio^ony in llu* I in ndiiu'.'i. 

Reinarks. - - 1 lus w Im h w.is Insi ilfsi 1 i|ii ti l»v Ld v c-i.in iind McmuI, i.*» 

interesting-, tii.st, brtause it ^htiws dfliinO-ly an diiO-nor llai-Lllinn. wliii h lias 
»li.sap|H-aml in nuist tiypaiiosonifs, and a pustPiioi IkiRtlliiin, wlndi, like all 
lr\ panosonies, f rirrii .s ihe iindiilnlin^ im nibiane , ‘a'c oiullv, hr* aii.M-, iu « ouliiif; 
to Lej^eraiid l\e\.'.Ni*|it/, nieinheicol tin < ^eiiUh .lu* |)iU'a'»ilj( in the a1iiiiontiir\ 
eaiKilol tjsfi.and not in tin lilncid. 

Morphology.*- 'I In- Imdv oJ a Irv iianopla^ina i-. iKilli iml, ami ollen i in ve*I, 
with a loiuave sidi* Jlii« ker tli.in tin* loiivex. to uliu h iln imdnl.itin^' nn in- 
nram- is .itta* hid. 'I’lie hods -.(dt ami nt i lian^inf.-, lonn At the iiiiution 
cii the anl( I iiji and middle iliinUdt tlu- liij(|y < an lu-siiLn two niassrsol ihid- 
niaiin. 1 he one on I he < oi'\ » \ -ade i-^ tin* irojilii»niu h iis, jiiui ih«* otln i on t lie 
loiuaM sidi iln* i lonj-alid knn toinii h iis, in I'dmi i)l whii h aie two small 
ilniiinaiu* ijramdes, oneol ^^llil h p,i\es list- U) an .mu-n-n il.iuvllnm w hu li lu*- 
(oiiies lu'i* alonre, and Hit othfi* to a ptislci un . wlm h, iiiiium> Imi kwtinl-*, 
nni.s the whole leiiKlh oi Ihe i ^ lii]ilasm, lae iiij; tin im nplast ml#) an nn- 
dtilatiTi^ meiiilii.iiie. 

Life-History.- l)i\i..,ioii i.s hiimiuiiliiial, tin* kim tonn. h n- diMdim* IjksI. and 
IJieii Ihe llaf^ella. 

t )l t eii It ypanopla Sinaia -•liow soa^oiiahlf \ ari.i 1 mn. i In ii li 1 1 loii heiii;^ inoi «• 
inteii.sf 111 hot w'eathei I hr_\ an* i \ iih nt ly ]ta iiioL,i nn , piodiuin^ ana'iuia 
ahsunaUtl willi .seitiim Unitl in Ihe pti Horn inn, pt ra •miinni. and tedeiiia ol 
Ihooif^cin.s. , 

1 he ])araailc a])peai*^ to lit .spnad 1>\ liethi-s. m wlmli the sexn.il Juuns 
V^**^^^* 1*^ ^ Insioii til iim lei, .dli’i itdutticiii, <iiid ut the < vtopUisin. irtiiii 
wiut'li leMiitsaii onkiiifte pti-'siv iii^ a tioplionm ien^aml a kiiietonut'leus. 

»»*‘le. leiiKile. ami nulniereiit iorms, wlm li 
multiply aliiindantlY. Parthemi^’ein ina^ ui i nr. 

Ihumpt initt'ltd li.sli h\ tin* hile ol leet.heh, li. t KiN-ihelil/ lailetl with 
f isviola anti il m luiidly mii pi imiiii. loi he d esi ri hes the lee< h as 

hetomiug ill, with sw-ellifig uI the tlittllar rej;iiiii. alteinlion in tulour .iiid 
ai livpy, and linally dealli, thus .slmwiiig that this leet h loiild liaidlv he iht 
iisiKil dehnitive host. He lias already noted tin initial slaves in' ilintdo 
•^i*^>dKr gemis (|| leet h which spitaths these j>j^ii**ites is //mi- 

9^asslflcatioil.-~Ci awly consiilers that the generic iifiinc slionltl ht i rvptobia 

ewy, but the diagnosis ot this gonii.s is vague. With regartl to classilieation, 
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Keysselitz is ol the opinion that all *»o far described species should be con- 
sidered to belong to one i^ytocio^-Trypanoplrsma horreli L. and M. 

Type Species. — Trvpanoplasmit hnrrdt Laveranaiid Mesriil, 1901. 

Trypanoplasma borreli Uivcran aiiil 'Mesnil, xQf)!. 

In the blood ol nvthn'phihnlmits (the riidd) and Phoxiuus lavis 

(the minnow), and in llir aliiiientarx laiial of the Iee'*h Ptsoiola ^c<fmfitra, and 
perhaps in Hirudo mvdicuuUt's. 

Trypanoplasma cyprini Plelm. 

In ( yprimti^ carpis. 

Trypanoplasma (Gryptobiai dendrocceli I'anih.nn aihl Porur. kjkj. 

'Ihis fiaraMtc miMMircd ju lo 4** /i in wiili a lar'»t' and olten cnrve«l 

kincioniuliU'.. It livi> in the iiliiiientaiy i.m.il ot Jh'ndnn (runn laclfutn, and 
wob tiiehiNi 1 i \ paiinplasnia lo be loiind 111 tlu P 1 .it vlieliiiiiitlie^. 

Trypanoplasma intestinalis l.e^M r. 

'I'lii- ii \ |i.iii(i|ilriMUci I'- \ t‘i \ iiii|iori.iii1 . liiraiKr it w.ih loniid in thc(£SO])hagiis 
and anteiioi ]iart ul thi* stoin.u li oi //d* a bait-water tish. 

U is the lii>t 1 rv))aii(^|»l.»sjna desnibed .ib rxiblini; mi tside the blood. In 
addiiKiii totypjial iorm . l^'L^e* d'*.s' riii'*bi;l<d.>iiljr]>aiM biles with three anttnoi 
ilagella and a riidinieiii.uy iiiidiilaiin^ membrane, whiih reminds one ol 
Trichomonas. 

'1 heseheionsiderb to be leniale Joi iiis, .ind sayb that he liasM'on « mijugation 
witli male torni.s. 

Trypanoplasma ventriculi Ki Vbsiliiz. 191 

Synonyms.- -<//<// rem/h/ dahln upd. oa --- Diplomodi \ dahlu. 

’I'his i*? found in the iiitCbtine ol < \rl»ptcnt^ a'ld 1-. ap]i irentlv a 

tvpieal trvpanoplabin.i Hi.smim umI by D.ild in 

Trypanoplasma varium J/gei, 

Ill ( ointii htiihahila (lo.uli), and in f/i mfclrpsis niar^tnafu. 

Trypanoplasma guernei lininipt, 11^13. 

In ( oitus tflobio, and de\ ilops m J*i.u loht 

Trypanoplasma barbi Criimpt, 19U3. 

In Jlarhiib jluviatih^, and 111 the leei h (y^f.v 1 /a). 

Trypanoplasma abramidis 1 hum pi 1 9> 15 

In the bream (Ahramib brama) and the leech {IJnmclcpsiik). 

Trypanoplasma trutts llrumpt, 1903. 

In ^ahn>j farin, ami piM’hapb in Ptscioia. 

Other Species. 

7 . keyssaliizi Alim Inn. ]9<)9, in the teiuh; P. f^iintryorum Miiichin, r909, m 
the pike; /'. cho'/a;Al.iiliis an<l Leger, icjij.irif Icirias macroccphulits, / .congrt. 

Trypanophis Keysselitz, i9f>4. 

Jjodonida} in ( oehiiUuita, with twn llagi-lla, an anterior anil a iiosterior. 

The kinctoiiucleus is .siliiateil interiorly, and is much smaller than tlie 
trophoiini Icus. Anording lo L'luyil, <l blepharoplaslic granule gives rise 
to the free dagclluni. The atladied llagellum arises near the basal granule 
of the free flagellum, and gives rise to a narrow undulating membrane. 

Trypanophis grobbeni I\>chc, 1903. 

In the gastro-vascular system of dinerciit Sip 1 ionophorcV-e.^., Halistemma 
BVgesU num. The parasite is curved somewhat, like a trypanosome. 
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Genus Prowazekia Hartmann and Chagas. 1910. 

Definltlon.7-^0(2o;»^ with a kinetonucleus. 

TYpe.--Prawazekia cruzi Hartmann and Cllaga^. igio. 

The separation ol the old genus Bodo sejisii Into into Bodo sens// 
stricio and Prowazekia is not at present general Iv accepted: for 
example. AlexciolT and others opposi* it. stating tliat the gtmeric 
name for all the species included Prowazekia .should be Bodo, 
while that for the only species at present under BckIo- -viz., 
B. lacerice Gnissi. 1881 — slioukl be ProwazekeUa (nt'W genus) lacerUe 
(jrassi, iSSr. Nor is this the only confusion witli riigard toPmt'ff- 
zekia, for one s])eci^■^ -/*. urinaria ll.issnll, 1851)- has biH;n tound in 
urine \vh'*eh has l)eeu passed for -.ix hours or iu<ne in thi- Tempera le 
Zone; and th^e(^ spec ii:> ^/s/W/Va: Castellaui and Chalmers, igro, 

Ceylon; P. cruzi TIartmaim ami t'hagas. npo. Ihazil; P. weinberi^i 
Mathis and Leger. 1910, ludo-Chinji- -are fininrl in heci's; while one 
tonii -P. f)ar 7 m Naegler. igio- - -lives in sliim^ on stones at Lmiz. 

All observtTs an‘ agieed that these* llagih.ites are noii-])athogenic. 
but the question which is deb.ited is wliethia* they are ac^;i^Iental 
contaminations ol th»‘ iirim* tind heces alter b(‘ing passed out ot the 
body, and the urine problem k liirtliei* complicated by the «pi(‘sti«>n 
as to whether it was eontamiu.ited bv the la*c('s. 

With regard to the urinary species, it has been iound by llassall 
in 1859, Salisbury in iS()8. kmistler in 18S). and Slinloir in. 1912. 
Me obtained it only twice Iroin the same ji.iiieut. who was in a hos- 
pital ward in IJven>ool, and in none tin* otlier iiatieuts in the* 
ward; it was notrfound in tlu* laws, nor m :i vessel ol water exposed 
to the air of the waul, nor in the water-siiiijilw It w.is not ]>reS(‘nt 
.in later oh.;crv"atious taken asepticalh . ami cultiin'S da d rapidly at 
37^" C\ It is therdore concluded to be an .iccideiital contamination. 

The intestinal forms are not so e.isily dismissed, as we h.'ivt louud 
them in stools collected in sterile i>etri-dwhes. and Mathis and 
Leger found their species in the Iftce-j ol persons 111 gooil Ik altli and 
suffering from diarrlKea. even when taken with aseptic inccautioiis. 
It is i>ossiblc. therclore, that soiiuj, at all events, ol the inb'stinal 
forms are hariiilt.ss occasional parasites of man. 

ClassifleatioR. T'he species may be differentiated as lollows : - 

A. Posterior flagellum live:- - 

I. Larf^c forms. More than '< microns in leiigtli asa rule : — 

(a) Shaiie oval - 

r. Khi/.oplast present:- - 

(i) Cytostoni'- ijreseui- -Urinaria. 

{2) Cytostoine absent — Asialica find 
2. Kliizuiilast absent -Urnzi. 

{b) Shape pyriform:— - 
Apex sliarp- 

II . Small forms. Not exceeding 8 microns in length- Parva. 

B. Posterior llagellum attached to the body for a short distance 

— Javanensis. 
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Prowazekia urinaria 14 nss;ill, 1S59. 

This specirs litis si*vi ral tiints lu-on iound in human urim* which 
has been i^assed sonic hours. 

Morphology. I hc lii^^clKitc appears in three forms-- -a sausage.-- 
sliaped form. 10 to -25// in length liy 2-5 to 6// in breadth; a round 
or oval iorm, varying Irom 4// m diameter to 15 by to // in measure- 
ment; a carrot sliapc'd form, varvinu from b l)y j // to 25 by 4 ,u. 
The C3'l«)i)lasm contains a largi* number of small, liighly refractile 
grannies, and contains a 1n)])hoiuii:U‘iis and a kinetomichuis, which 
latter is a relatively l.irge i»eai ‘-h.'.ped body. I he bodv i?i eiiclobed 
by a thin pc*rjplast, .ind ]»ossessis two tbigella. a shorti-r anttTior 
and a longer l.itiTal. wliich ai iromble]>haroplahts (h.is.il grannies), 
which are cuimected by ihizi»pla^ts to the knietmiiicli-iis. 'J'liert 
is a cytostome situate near tlie n)oi ol the shoit llagellnm. 

Bionomics, it moves in a jf‘rk\ m<nin(‘r, with tla* short ilagillum 
directed lorwards and the li»iig llagidlnm backwaids. 'FIk* small 
flagellum is als*i iw fill in capturing lood. such as bacteria. Food 
enters by nitans ol tlie cyto^ionK* and lorms the usual lood vacuoles, 
which accumulate at tlie a flagellar end. A contractile vacuole is 
seen in l.irge flagellates, and nuy measure 1 to j it in diameter. 
It is .situate near the base ol tht‘ cvtostoiiie, to whicii it is joined by a 
minnt(' canal. It contracts i ver\ 15 to ^50 seconds at a tenii»eiaiure 
ol 20 ('. It is thouglit to bi- tile dilated liiTidus of the cvlo- 

stoiiie. • 

Life-History. It flivides in two l»\ bm:ii\ lissiiin. the l)le])haru- 
plast appannilv dividing lirst .nnl lormine lwt»niw flagella, altei 
which the cell nuclei aiul tin- ceil divide, it can lose its flagella., 
and can lorni niiind or oval evst-^ 5 to 7 11 in liiameter, iii'^ide fiom 
wJiich alti-r a timi- it again bicomr'> flagellalt'. and i -^c-'iiies in its 
tvpic.'il iorm. 

Cultivation, in association with bacteiia it grows well in iiriiu-. 
on sail agar, nutrient agai. serum agar. bh»od agar. ])i*]>toiie. salt 
solution, nutrient broth. an«l dilin«*d blood-serum at a tem])!‘r«itun- 
of 20 ' but is killed by a temperaluie of \j l . in one 01 twohoiiis. 
It has not been cultiv.ited tree Ijom bacteria. 


Prowazekia asiatica ('.istelJoni and t'halmei'^, npo. 

Synonym. JJmio asia/u //s ( astellani and ( halmers. i<)io. 

Tliis llagi'llate was louinl in lyoQ by ('astellani and (.'h.ilmcrs in 
the stools ol caM‘s ol ank\ lostomi.isis sulfering Irom diarrhoea in 
Ccyl(»n. It was studied in detail by Whitmore in 1911, and assigned 
to lh(‘ new genus Pyoauiickia, wliich Ilartmanii and ('hagas had 
differentiated from the old genus 

Morphology, Ubinlicu is iound in the motions in two forms - 
either as a long, slemliT flagellate measuring 10 to i()// in length bj' 
5 to 8 // in breadth or as a more rounded form, which has a trans- 
verse diameter of 8 to 10 /li. The cytoplasm is alveolar in structure, 
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containing iood vacuoles, hut no contractile vacuole. The tKjpho- 
nuclcus is usually situati*. in the flagellar third of the cyt(»-|)lasm. 
and consists of a nuclc^ar nieinbrane a widish s]>ace lor the eiichylcnui, 
and a central kaivosomi'. with usually a ciiitrosome. The kineto- 
iiucleiib is sitii.ite nearer the flagellar 
exinunity, and is couiu'cted by a long 
strand with a small ])ieci‘ ol chronmlin 
situate near the allagellar extremity, and 
by another strand with one of tlu‘ two 
blepliaroplasts wliicli li(' adjacent to the 
llagi'llar t*xlrenntv. rinse blephan>- 
plastsiire united togetliei , and. as already 
'elated, to the kiiietcmucleus by straiuls. 

I'sually Iheie are two. which nuiy lie 
side by skh‘ or one ovei the other. Tn»ni 
tlnse ble])har*)i)laMs the lwi> tlagc^lla taki* 
origin, and jpiickly pas^ to the exterior. 

Reproduction.' As<'\ u.i 1 i epi < hI net i( >11 
lakes ])l.ice l»y iuet.Mnitov,is, but sexual 
I (‘product ion is unknown. <'\st lorin.ition 
has been ubsiTyed. resulting in loundf'd Piut^'ir.vkia anh 

Ix^dies h to 7// in traU'^yi'ise diannder, Cami.i.i.axi ano 

possessing troplio- and kineto-nuch 1. and i'hai.mi ks- 
enclosing the remains ol the flagella. 

Cultu^e.■-•/^ asiaiiia is readily cultivated in liipiid and in the 
water of condi'iiwition of solid media in syiuhiosis with bacteria. 
The most suitable medinin is tin* condens.itiou water of nutrosc* 
agar (2 to 4 j)ei ia nl ). or mall(»se agar, on which a few dro])-! of 

/ 

/ 




70. — Prowazekia tisiatnn Castkll^vm am* Ciiai.mkks: From Cultuki..''. 

Will t more.) 

albumin-water have been placed, when it can be subciiltured and 
grown indelinitely if the tubi‘S are k(‘pt uncapped and siihciiltures 
arc nuidc. twice a week. 

Pathogenicity.' -Probably nil. 
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Prowazekia cruzi Hartnunui and Chagas, 1910. 

Oval to ])car-slKi]»('d iorms; length 8 to 12 breadth, 5 to 6 /e. 
witli tli(» flagella at llu* nariow end. F/mncl in Brazil. Differs 
from r. asiatica by th<‘ absence of the stnind wliicli originates from 
the kinetoiiucleiis and terminates into a chi oinatiii grannie. IVIartin 
ha> loiin<l in hnmjiii stools in Tsingtaii a Prowazekia which hv 
believes to be identical witli P. cruzi. 

Prowazekia weinbergi Mathis and l-eger, T()T0. 

Pear-sha])ed. but latlui drawn out into a i)oinl ; length, 8 to 13 //; 
breadth, to 0-5 //. Flagella at bniad end. h'onnd lre(|iiently 111 
the mol ions oI men in Tonkin. 

Prowazekia parva Na eg !< 1 . 1 • ) i o . 

Ch.iraclei i/.ed l)\ il-^ small si/t‘. the loiit^esl forms lu ing 5 to 8 //.. 
rin e\stsdonoi (amt.iin lla a-lla. 

Prowazekia javanensis Flu. k 1 1 j . 

Definition. lhowaz<kia in which tin* ]>o«,terior flagellum is 
attached to tin* body for a short distance*. 

Remarks.- Flu lu'lieves that there is only om* siH‘ci(‘S (d i^rowa- 
7a*kia. He obtained his variety from an ag.ir culture ot human 
t«TC( s in the Dutch East lndi(‘S. 


Prowazekia vaginalis ( .istellani and Chalmers, kun. 

Definition. Fr<ava/ekia ]i\ ing in I he vaginal iiuhmis. 

Remarks. ^lorphologie.dlv identical with 7 * asuthca found in 
motion^, but the investigated strain's of the latter will not live in 
vaginal nniriis. « j ^ « 

Genus Bodo Stem. 1875. 

Definition.- ikKloniche witlioiit undulating inembrain* or kineto- 
iiucleus. but with a rhizotiki'^t. Whih* swimming one flagellum is 
anterior and the other trailing, without aiitero-puhterior groove. 

Bodo stercoralis Porter, jf>i.s. 

Disinveied in iiiiuiaii tiercs bv Min', I’orlfT. Fcxly me:iMirrN Irom i f .u to 
It) ft long and fmm fi to •! /t lini.id, with large inicU'iis 

Bodo lens Mnllei , 1 780. 

Synonyms. lens>, Ifetnomita lens. 

Remarks.-- X'siiii 11 y free living, but .said lo be lound in man once (vide 
■ \niina1 Oarnsitcsoi .Man.' by banthani, Sieplicns, and Theobaldb 


Genus Toxobodo Sangiorgi, 1917: 

Definition.- Jhidonidie of semilunar shape. 

Type and only Genus,- Toxohoih intcsthhali^ Sangiorgi. 1917. 

Toxobodo intestinalis Sangiorgi, 1917. 

A flagellale organism sf*milunar in shape, 6-9-6 x i •6-4*8 microns, 
found in the human intestine and grown for ten generations in 
culture media (peptone water). It has two flagella, and resembles 
a Bodo. except in shape. 
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Geniu Meteromlta Dnjaitlin, 1841 . 

Boclonidae round or oval, with Uvo flagella, one at each ^ 

Heteromita leylanlea (>tstellani and Clialmcrs, 1910. 

This flagellate is elongated, 8 to 15 /i in length by 3 to 4 /it in breadth, with 
single flagellum al eaeh pole, and a nucleus fairly rich in cliromatin. No 
undulating membrane or pul'^.iting vadiule, but with (.liromidia in the cyto- 
plasm. It is not (‘iiltix’iible. This flagellate we « lassify provisionally under 
the genus Hctcromita. It was found in the stools of persons suituring from 
ankviostomit'sis in f'eylon. 


ORDER GERC0M0NADID/E2 Siiville Kt^nl. iSSo, emanUmt Biitschli. 

Definition.- -Monozoa witli clongati' (ir oval forms, possessing 
one free untiTior Jl.igelliiin and (»nt‘ iniiling fliigellum. 

Type Genus. — i 'ercomoiias I )tiiar(lin. r»S cmendavit \Vi‘n\'oii, 
lOio- 

Remarks.- It :n)pcais to ns that this is the nnlv gimiis which 
can !)(' classitiod in Ibis i.iinilv at the presi^nt nioimmt. 

GenusCercomonas Uiijardm. 1S41. vini'iiilavitWvnyknv. k^io 

Synonyms.— Dujardin. 1841, -f^ro faric nocCeraminma 
Davainc, i8f)0, ncc Oicomonas Savillc Kent, 1880. 

Definition.-- ('tTcomonadida:, iiear-shaped, with a protokaryon 
type of nucleus situate near the flagellar extremity, with a basal 
granule or tlepharoplast from which a sort rhizbplast may run 
to the margin of the cytoplasm, al which it divules into the two 
fltigclla. one of which is anterior, while the other is jiostcTior and 
closely attached to one side of the body, at the posterior end of 
which it becomes free. 

Type Species.-'-Thc type species ol the properly defined family 
is certainly Cercoinomis Itm^icauda Dujardin, 1841, ememiavii 
Wenyon, 1910, even though the first species in Dujardin’s descriji- 
tion is ddracia, because this latter has never again been described, 
and has therefore never been examined by modern methods. 

Certainly Dujardin’s genus Hctcromita agrees in dtscription and 
illustration with many of the features^of r. lon^icamia, .ind therefore 
We consider it to be a synonym. * ' * 

There are a number of species described by Dujardin. but until 
they have been examined by modern methods it is impossible to 
define them. They are all free-living forms. 

Cercomonas longicauda Dujardin, 1841, emevdavit Wenyon. 1910. 

Synonyms. — Cercomonas parva Hartmann and Chagas, 1910 

Deflniflon. — Cercomofias elongate 8-15 x 3-4 microns, witli wry 
marked long posterior flagellum. 

History.- -This ii'igellate was first discovered by Duj«'n'clin in 
i84ij[in an old infusion, and was next described by \N'eii\ eii in 1910, 
being found in cultures made from human fieces. In the same year 
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Hartmann and Chagas met with it in I^razil. Since then it has only 
been recorded once. 

Morphology. 'Du* bfxlv is ])i‘ar slia]>(*d, jneasuriiig on an average 
ii-l5 niicioiis in leiiglli by j -4 microns in breadth, but Wenyon has 
mot willi sin ill lornis measuring onlv some 2-^^ microns in greatest 
length. 



I I'.. 71 i'lUoiui'iiaK I utiU l>ii|\ui)iv. i«ii. 

’rv|K‘ Willi tin* inu It'll-, : tins wilii I'li;. 74. 

W'l nvnu. iiniii ilir Ott.irt>‘i!y /•niiH.fl n/ Mhiosro/iual ScicuLt'.) 

The cvro])lasin is alveolar and contains a largo anteriorly situate 
nucleus, which has a iiiicle.ir meanbiaiii* imclosiug a clear space, in 
winch lies a large k.nvosome. 'Hir nuclear membrane may be 
drawn out into a cone, at the a]»e\ n| which lies llu‘ gianiile - 
blej)haroj>last- fiom wliicli either the llagelhi spring diri'Ctly or a 
single rliizoplast ]tassi's to the ])eiiphery and then divides into the 
two flagella. In au\ e..isc. the flagella aiise Irom the anterior lu’oader 
end. and while one is directed Jorwards. tlie other passt^ poslerioily 
over the siirlace «»1 the body, to wJiich it is attached until it reaches 
the posterj(»r end. when it becomes a liee ]u»sterior flagellum. The 
c\ tojil.'ism also contains a nnmln'r of bright letractile granules. 



Life-History.-- Sinijile fission, with division of the nucleus by 
promitosis, lakes placi*. while cj’sl formation is also known. 

The cysts iiii-asure some (*-y microns in diameter. They are 
.slightly brownish si)lierical bodies containing a spherical central 
nucleus surrounded by bright reiractiU* granules. 

Pathogenicity. — ^It is believed to be non-pathogenic, and to be 
accidentally present in the feces. 
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Cercomonas parva llarlimnn and Ciiagas, 1910. 

This is pr()l)al)ly tlio same as low^icanda. 

I^VMii Y Tjsi'k VMiiiD.K K'-Jit, iSS'). ClmlnuTS and I’ckkola, 

1917. 

Definition.- --Mon(»/oa with tUrn* tf) ^iK antorior llaijplla (whli the 
i;KC<‘ption of Ejubadonioiuis. wliioh only two visil)l(i Ikiji^^-lla, 
one anterior :iiid oii<' p(»-.trru>r). witli or without cT. rhi/opla^t, witli 
or willioul a posterior or triiilin?; IliiRi-llmii. which may, or may not, 
form iin uiidulatin.1; mcmbr.im*. with or wiihoiii an a\osi\le (»r a 
cvlostomr. fl.ibitat. U'rr livint; aiul pnr.i'.itu; 

Type Genus. -Tclrumilns Portv. 1S5J. 

Classiflcrition. -The f.imily m.iv divide i inio thiee subfamilies 
tiN follows- - 

V. Wiihont au a^nslvlc- ‘ - 

(^^) With three i1.il:c‘II.i -Siil)l.iinilv 1 ., Kmha-lnmnniidhiu' 
( dial iiK-rs and l\‘kkola. 

[h) With loin to -.IK lla-^ilia -MibLrniilv ll.. rclramitidincv 
Thalnieis and Pekkol.i, 1017, nnriuiavit 

IT With tin Cl vie --Suiil.imily 1 1 1 .. 7 W( 7 /();//f>//,/i///i£r ('halmers 
iiiid l\‘kkoI I, I'll 7. 

Si III wiiTy l‘.MU\n()MnN:\i)i\ 1 t'babni I’s and Pekkola, 191S. 

Definition, relramilid.e with (a- without a cvtostoiue, but wiili- 
oul an a\t»-ityle and w'itli llirix llai^ella tnilv. (Only tw'o .ire vihible 
in ICinbadomon.i">.) 

Classification. -The, known ^ener.i ol tin* ^ubi.'unilv Kmbadoino- 
nadina- may lx* ieco.mii/«*d ;is lollows 

A. Withniit cyioslomc : - 

I. With three aiiterhir llif;ella -(I) I’'ntcrumniius da 
Ponseca. 

II. W'ith oiU' anterior ;ind two poslt^rior llai^ella — 
(2) /)(f/lrn^rriii Savdlle Kent. i.SSo. 

111 . With two aiitiMior and one‘ [)osi. I i.)i ilaj^ella -(.0 />/- 
rcn oinoniis Cli.iliih i s and Pekkol «. kiK) 

B. ('vlftslouii' pycsrnl or f^robiihlv fyroscnl ti •^roo^ t ) : - 

I With one anterior, one cvtostoini- and then tree, and 
one tree Irailmt' llaf^ellnm -(d) ’I'rimastix Sav ille 
Kind. iS<So. 

II. With one anterior and one ])osterior rtaf.;ellum which 
i^ {;enerallv cvtostoinic. and with a lart^e cvlo-.i«»nie 
with sidero])hllons, olten folded, border -15) /'/;/'•«- 
domonas Mackinnon, 191 r. 

The geiior.i in which we are interested are ICnteioinoiKih, i)i- 
cercornonas and Embadomonas. 
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Oenus Enteromonas d;< Foiisccii. 1915. 

Definition.-- iiinibadomonadina* without a cytostouir or trailing 
flngflluni and with three anterior ilagdku 
Type and only Species. -Eiilcronwnas hmninis da Fons('ca. found 
in Hra/il. 

Enteromonas hominisda F<inseca. 1915. 

Definition.- Eiileionionas with the characters of the genus. 
Remarks.- - J hi^ ])arasite was first liuind by da Fonseca in Fra/il 
in i()i3. and subM'fjucntly by ('halnviis and IVkkola, in llui 
Ani^do-Fgyjitian Sudan, in Eurojicans and 
natives. 

Morphology. The parasite i^ roundisli or 
f»val. willnmt a tail, and witli a diameter 
varying truni 3-(» microns. Tlu; periplast is 
lint ligid, and encloses an endnplasni, often 
with inohisioiis such as bacteria. Situate 
, ,, anteriorly lu‘s thi' protokarj on type of 

’ nucleus, from which a rhiz«»plast nihs to a 

blej»haropla>t, Jroin wliich three anterior 
’ ■' llagella arj>e. 

Fiv.. 73.- Llfe-History.- J)a Fimseca records hingi- 

hominis iM 1 oNsK ludiiial division. 

loif). Pathogenicity.- Tlu* (lamellate jirolialdy 

causes di.irrluea. .. 



Genus Embadomonas Mackinnou. 191 1 . 


Synonym.' IVr/s/ivV* Wi-nvui and 0|Coniior, i9i(>. 

Definition.- -Knibadomonadina*. uith a cytostome and one 
.iiitorioi and on<- jiosterior llagelliiin. and witli a sidcroidiilous, 
oft(‘n fohled, cytostomic margin. 


Type Species. - -r'mhutiomofun 
Mackiiinon, 19IJ. 

Other Species.- -'Ilie type and the 
otlier sjieoies may he recognized as 
loii(»ws: — 

A. Habiiai . inicsirne of Tricho- 
ptcrous 071(1 Tipula 



LarvccinBritish laLcin: — F'n. 7^1 . — I'.mhadomonas agilis 


(/ 7 ) ('yto.slomic borders leebly Mackinnon, 1911 . 

sideropiiilouS. cytosto (After Miickiiinoxi, from the 
mi« flag(jllum exceed Quarterly Journal of MmoscoJ- 
ingly delicate ami in- Science.) 


conspicuous - ■ 

Size; 4-1 1 x microns. Cysts: about 4x3 microns. 

(A) (’ytostomic borders markedly siileropliiloiis, cytostoinic 
flagellum well dei'eluiied. Size; 7-16 x 5-9 microns. 
Cysts: 5-6 X 4-5 microns. (2) Alcxcicffi. 
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"B, Habitat: intestine of Man in Alexandria : — 

Anterior flagellum long and thin, cytoJstoinic flagellun\ 
sliortor ami stouter. 

Size: 4-9 microns long, but witli vnri:iblc\vi(ltli 2-4 microns 
in narrow iornis. Cyhts: 4*5-0 microns in length. (3) 
I ntestinalis. 

Only Emhadomonas mlestinalis Wenyoii and O’l'onnor. igib, 
concerns us. 

Embadomonas intestinalis \V(*nvon and O'C onnor, 

Synonym.— uilcstinalis Wenyon and O’('onm»r. 1910. 

Definition.' I^mbadomonas found in llu‘ intestine ol man in 
Alexandria. Size 4-9 micions in brngtli. but witli Viiri:il)h* width, 
some .5-4 mirnni's in n;irr(iw ioniis. (*vsts 4 5-<» ini« rons in 
length. 

Remarks.- This fl'igell.iti* wms found b\ Wmyon and 0’(\>nnor 
in two cases in the Orwa -i-b Waskia senium *>l ilu: I9lh Oeneial 
Hos])ital in Alexandria. 

Morphology.- -The nag< llat<' is pear-shaped, with a eytostointi 
at the anterior end. Iroin wiii« h (or slightly nt‘arer the <*ytostonie) 
a thin anterior tlagelluin takes origin, w'liile a second stoulcT and 
shorter arises from the inner part ol the autiTior wall ol the cyto- 
stoiiK*. Irom which it jirojocts lor a considiTable dislanc'e. 



73 — llmbadowouas nitcsttvalis (Wkn'Ion \nt) o’Ou.nnou. 

Shewing diviriiiig form, llagelkiie. .iml 
( \(Ut WViiyoii tiiid O’Onntuu ) 

'I'ho cytoplasm is pale, fn'cpiently vaciudated with an anteriorly 
situate nucleus, which has a nuclear niembranc and a central karyo- 
bOine. On the surface ol the nuclear membrane tl\i*re are two 
granules from which the flagella arise. 

Life-History. — Forms with two cytustomes^and ionr thigella liave 
been seen, indicative ol division. 

The cysts are pear-shaix'd bodies oJ a pearly-w'hite airpeaiancc, 
and quite structureless unless stained, when certain nuclear struc- 
tures can be made out. 

Pathogeidcity. — ^I'liere is no evidence that it is pathogenic. 

Subfamily TKTRAMi'iioiNii*: Chalmers arid Pekkola, Iol^< 

Deflnitlo!l.--TctramitidaE with ct without a cytostonif with four 
to six)^flagclla, but without an axostyle . 

Classification. — ICight genera belong to the sublainily-- viz:— 



MASTIGOPHOTtA AND PROTOMONA I>TXA 


348 

Tctramitus Pt-rtv. 1S52. 

CuilndiclyoH Cnrifr. iiS05. 

('n.\/it»/K\is Srim. rqoo. 

Clii/mncfs/ii AlcwiclT. 1911*. 

TclmchilomastiK da Imuiscu.j, 1913. 

(\ily'i*mifsh.\ Ara.tit'io. 

WiMixmi .lud O’C'ounnr. 1917. 
Proldramitits ('halincrs iind l\‘kk(»la, igiS. 

Ami llii-v may 1 '<‘ dirfcn*nliatcd as folhiws: - 
A. Wiilwut (\'iost{nnc : - 

i.W'ith . fi) i*roUiminiiits (‘halauTS aiul 

PrkkoVi, KjiS. 

2 (2) Ar.ii>[ai), lyi^. 

/VA I / .• ■* Wciiyou .in* I O’Ccmnor, 1917 . 

1 1 ( 'y/f\/nntr j^mhiihly /^trscni : 

Mali 111. ri- I n a dn]) vrntr.il longitudinal liirrow — 

(a) CallOiUiiynn Carlrr T.Sh3. 

('v/f's/ouit' f^fr^ciil : 

1 . I Milmi; ll;.;;i*lliini i-i li' * ■ — 

(<0 15 .k 1 \ doiNO-vcnti.illy t oinpr.'N^cd, vnitral surlact* 
with d.«i» drpu’Nsiou wliioli as a siicki-r 

and (oiitains ilu* . \ t4»Nliiin(* au(l two ^Il^nt Irco 
ll.ii^rlla : tin* l\V4» tlii«*k Iohl: Irailin;^ lla;4i*lla issue 
froiiitlii^ .K*pT.*SNion- (-1) Cosfiuf)^is S(‘nn. k^oo. 
(/>) lk>dy more < r Icnn syminetrjf al and not i oni])rt*ss('d 
or :irraii!2iil as abov.*, with tliiri* autrritir and 
one liec ti.iilint: fla^L'i lliim ( 5 ) 2 'ctramitits Pcrty, 

11. I'rce trail iim llaf^elliim absent ; • 

(li) Three antonor lhi.tiella' (b) Chilnmabtix Alexi'ielf, 

(h) I'our anterior (7) Tctyachihmasiix da Fonseca, 

^9^5- 

Ul these fi«‘n. ra we .ire oulv eonreriieil with ('opromastiv, I'ri- 
M fiiiion.i-, ('hilo.n.'istix, anil Totracliilomastix. 

Genus Copromastix l)c* neauicpain* Ai.ii'Iio, icjto. 

Definition, 'i rM.uniluliiia* cytosiome and rhizop1>i*'1. 

Copromastix prowazeki 10 

l''oiiiid 111 I iiUm .il liHiiKin Urazil. 

Genus Tricercomonas Wenyon and ()'('onnor, 1916. 
Definition. — Tetramitidinfe without cytostouu* and witli tlirei' 
anterior and one trailin;^ lla^'ellum. 

Remarks.- -This genus is like Cercomonas in many ways, but 
cannot be classified in tlie family Cercomonadida:; and as it shows a 
resemblance to Protetramitns, we place it here. 
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Type Species. — ^Tho type and only species is Triccrcontofhas hominis 
\Vcny«ni and OX'oinior, 1916. 

Trieercomonas hominis Wenyon and O'Connor. 1916. 

Definition.' 'rrici'reomonas of .^niall size and active iiioveiih*nts. 
with si)heric'al or ovoid body dibtiiiclly flattf'iied on one sidt* aiicl 
with the post(‘rior t^nd dniwn out and l(*rinmatinj;' in a lla^M'Jluni, 
which can be traced iorward^ alni4; the llatteiied side to llie anteritM 
end of the body, wheri^ three* anl(*ri<»r lont; lla/^ella take orii’in. 
Habitat, the iutestiiu* of man in Kf^vpt. 

Morphology.- Inadilition to Ihecliaraclers 'iiveuab.iee, llie body, 
wljioh ineasiin'd 4S micron*^ in leii^^tli. is ‘m ih lo In- -.Dinewliat 
}4ro«)ved ahni;^ tlie c*)iiise ol Hu* posteiiin ll.i^ellinn. N«)d(‘lmile 
cytostoine cniiM lie sei n. | hr cvio])Iasni cnut.nus bacilli ami cocci, 
a uucleii'' with ti central kar\oM»nie. aii<l a nuclear memliraiie. which 
is drawn out into a (.<»ne-like elevation, ln»m the snnunit oi which 
ihi' llaj^ell.i take ilieir orif^in. 

Life-History. As loinis w'ifh lw'<» nuclei lii\'e been smii it is 
piesuined that binary divisuiu may tab* phna*. I ln- cysl'^ aie oy.d. 
o vS microns in leii#;tli ami .d)out hall this bieinllli, coiil.iinin/L: oni* 
to lour nuclei of tlie same ty]H* as the tla^^eJIatv*. 

Pathogenicity. It is belieyed to be non-]'atlioi:enic. 




I'll, ye - 7'u«m f//N Wi N\ wn ( im^. 

'J'wii il.igi II.lU Ini III*, a iini|».in* M.lf view u'llU l■*In }i) .iml dih i \ a 

(jMlei W eiiytui .111(1 O'Pniinur. Ireiu iln* jiiibln .n luiis '•! the Wilhnini IhiriMii 

»l S<. leiiliJ I li ) 

Genus Chilomastix Alexeielf, 1911. 

Synonyms.- [i)Ccrc*nmnia's Dayaiiie. iSNo. /-/e Jutilc ijcl Diijardin. 
1841; (j) Trichomonas Koos, i8gj. nev Donne. 18.J7: (,>) MomKcrco- 
wrn/ffs* b-pslein, iSo/i. //cc (iras^^i. 1879; (.\) M auoshma AlexeieJf. 1901^. 
nec Latrdlle, 1823; (3) hanapcf^ca Ihow'a/.ek. 1911; ((») Tctriimitus 
Hnimpt. loij, iiccVvY{\\ 1832; (7) /h/fV/y/zas (iabel. 1914; (^)C\'at/io 
mastix Pro\vaz«'k and Werner. 1914- 

Definition.- 'ndramilidinie with lar^e cyio^lmne. Ilnve aiiterioi 
llii{L(ella. bnl no fr(*e tr.uliiif* ll.i^elluni. 

Type Species.— rAi7e/;w.s7/v nuilleryi Ali*\eii*lf. >ynnhvn . 

Macrosioma lanllcryi lonnd in tlie intestine oJ ladiioles. 

Other Species.- C. mcsntli Wenyon, 1910: C. wo/t-Z/rf- Al»-.vcicff, 
1912; C. hittencourii da Fonseca, 1915; C. ca^prcc da Fon^tca, 1915; 
C. cmiculi da Fonseca, 1915. 
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Thi*se species may be iliffcrentiatt'd as follows: 

A. Characters known to - 

I. Size large ; 20-25 microns in length ; • 

Fla^^till.i easily setm in cy^ls which rcs(‘inble C. mesnili 
cvhLs in size and apptMraiice — (i) Caidleryi. 

11. Size medium : 11-18 microns in length : - 

((/) ('ylostoine lon{<; cysis about 7 ^5•() rnic'ioiis in 
which the anb'iior tla/^'i-lla an* diflicult to see- • 
(2) Mesnili. 

(h) rytostoiiii* ver\' short; cysts lar^^e, about 8x0 
microns, in which tlu' antirior iii^ella are very 
distinct- (/,) Bit lent ourti. 

Jll. Size small . 7 12 microns in length : - 

{a) Niicli n.'> with a ci-iitral k. iryosoi nr connected t(j the 
])1( pli.iiopijst by a ilu/oi>l:ust ; siz(‘ 0-12 microns 
III h'li.i^tli (4) ('n/^ne. 

i/i) \m;l( ii.s without a central karyosome and without 
.1 iliizoplant; size j-p microns in length — 
(5) Cunieitii. 

K. Chanuteis itnhnoxun lo as . ■ 

I'oimd in s])eci<*s ol Moleila ■((») Mofrll^r. 


Chilomastix mesnili Wtinon. tojo. 

-Synonyms, -(a) ('croomonas honiims Davaine, i8t»o. pro jmrte i 
[b) Mnnoccrcomonas lunninis hpstem, 1895, nee (iiassi^ 1879; (r) Tri- 
chomonas inlcslinalis Rous. iHtij. pro parte ncc LeiickaVt, 1879: 

id) Macrostoma mesnili tVenyon. 19E0: («) 
I a nape pea inteslinalis Prowazrk. njii; (f) 
Tel ra mil us mesnili l>nim|d, 1912: (g) Difdmus 
Innensisitubi:!. 1914; {h)('\'athomastix honiinis 
Prowa/i k and Werner. 1914: (/) Tetramilus 
hods llrumpt. 19T2 \[k) ('luLomastix i ntesfinalis 
Kuezyuski, 1914. 

Definition.- -Chiloniaslix ol medium size, 
with long cyto>rome and with C3^sts about 
7 5*(> microns, in which the anterior thigolla 

are dilVicult to sei^. 

Historical. — ^This Ikigellato appears to have* 
been lirst noted by Davaine in 18O0. being 
Ccdled Fonn A of Ccrcomonas hominis. After 
this it was iKjted b)' Koos in 189;;. and b^- 
Fl)st(*in in tin* same y(‘.ar. It was rediscovt^reil 
and propi-ii}’ described by Wenyon in 1910. 
and later noli*d b^^ Prowazek in 1911, Nattan- 
Lan ier in TO12. Brumpt in 1912, Gaebt*! in 
1914, Chatt(Tjee in 1915. Wenyon in 1913. Da Fonseca in 1915 and 
rgif), Fantham and Porter in 1915, Archibald, liadfield Logan, and 
Campbell in 1916, Wenyon and O’Connor in 1917, Castellani in 1917, 
and Chalmers and Peldkohi in 19x8. 



1910. 

Note the menibnme 
raised by Ihi' cyto- 
stomic Oagollimi. ' 
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Remarks.--Thc parasite is widely distributed all over the world. 

Horphology."lts shape varies, but it is generally pear-shaped, 
measuring some 11-18 microns in length if the caudal appendage* is 
included, and some i-6-4-a microns less if this is exclud^. There 
is a large cytostomc situate antcrio^l3^ Tlie cytoplasm contains 
a large, roundish, oval or slightly irregular iriironiatic nucleus, 
anterior to which lies two or three granules, from which the tlirce 
anterior fbigella take their origin. No rhizoj)last can be seen. The 
margins of the cytostomii an* thickened, and ii])pear to contain a 
fourth or posteriorly directed flagellum in tint inner si(lero])hilous rim, 
while the outer rim ap]K‘:irs to be lumudogous witli a parahasaL 

Ufe-History. -Ri^production tak(‘S ])lace by himiry fission and 
cyst formiitioii. Tin: cysts are usually egg-shaped, measuring 
7 5*b microns. 'Hie cyst wall is se])aratod Irom th4; parasite by a 
clear space, while the cytophisin contains ;i nucleus, a blepharo- 
jdastic mass, and at tinie^ the mouth inurgins c.m I)i^ seen. I'livision 
forms with two nuclei have beim noted. 

Pathogenicity. -Ihen* is a differemie of oi>iuion. Some «i]>ser\'’ers 
consider it to bo non-pal hog«‘nic. whde otln'is liold tiial il is ni.'iy 
cause diiiirhce.i. 

Subfamily 'rKiciioMoNAoiN.’ii (Uialmeis and Ti'kkola, kit;. 

Definition. -'r<‘tramitid:e willi an uxo^tyl.*. 

Classification. -Tlie ten geaer.i ln*lougiiu to this siiblamilx' ninv 
1)*' di([eri*nliate<l as lollows: - 

DiAc.Nosiic T-vnuc OP 1 ku: .mo\ xdix.'K. 

A. K vtostQtm absent : - 

I. TJiroe anterior il; gella -(i) Profricfn>mnna\ \ir\eieff, 
1911. 

U. l"our aiiti-rior llagelU -(.s!) Monnecrunnonas (iras^i, 
1879. 

1 >. Cytostomc present : - 

1. Witlioul undul.'iting membiMiu*:- - 

(a) VViiJuntt iraiting flagellum : - 

r. Periplast thickened in ])l:u:es; lour anteriof 
tlage.lla — (;}) Polymastix liiitsi:hli, 1884. 

PeripL'ist not tliick(*ijn*d; .six anterior llagiJla 
- (4) Hcxamasiix .Vlexi'ielL ior2. 

(b) With trailing flagellum > - 

1 . Three* anterior Jl.igclla - 

(1) Without p;inibasal--(5) Kufrichomasih 

Ivoloidaud Swezy, 1013. 

(2) Witli parabasjil wound around the a.\o- 

style — (6) Devescovina Fo'i. 1(^03. 

2. I'our anterior flagella — (7) TetratrichomasHx 

Mcickinnon, 1914. 
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II. With unchilutin;,' moinbranc: — 

1 . 'rinvc aiiUiKH' lUigcll;*- (S) Trivhomunas Doiun:, 

i». Tom iiTiifiun (rf;) 7 r/rrt/nr/ffwzn;/rt.s Parisi. 

1 - ivi* .'iiitriiui n.ij;rll:i- (in) Pcn^alrilhom^m^l^^ (’liat- 

IcT Jim*. Inl.-S- 

Oi jL',i*urr.i. 'l l 1 i ti.iti Ic:ln^lln>u;l^. and Piiitatri- 

i:lioninu:is i:oni:iTn u>. 


Genus Trichomonas I)nmi«\ 

Deflnition.- 'I ru wiili a »:\ tnj>lnmi*. :m iiiulnlatm^ 

iiK'iiiliiaur. and lln'ct* aiiliM lor IlntM II. i 

Remarks.' In In?’ woik ‘ sui la JLitiin' 

dll imicii*'.’ Doiiiu' dt'-'«.ril»t d .'iid Imnrrd .in winch 

la* hinu«l in iuuiuin'iahh’ lJnanli1i<•^ in \ .i,i:inal iiiuciis. 

Hr cmi^Khnil that it ‘^mmI .i sm.i;lr ll.i.iirlliini which at liinrs 

wa*- hiliiic.itr ! di>l.ill\ , a m i ir^. ni iliii-r [n iivr cilia with wry ia]>id 

iiHf\ riMi-nt . and 1ii.il a1 times il wa^ 



■'ji.. 7 S.- 

h it hmuona^ ;;ti/ 
iiHitnmi (M \i 
•\NJi Kui'.i a I 
11 * 12 ). ( 
])|AM 1 /J] K*'.) 


rhui.^ati*d iioiiv into a tail. The naiiir was 
lii>l -.]»« ll I rii omoitis 1)111 aitrrwards allt rrd I0 
I riclioinonas. 

Dujardiu drscrihrd liiiiucis ln»m 

Limn\ tr^rcsli^ in much tin sainr trnn.-^. and mi 
dul l*i*itv wilh ici^aid to T.^lmtraJionnn, 

tliouLih hi* d(‘|»iclrd the .iX'iNtylr, hut ^itriu’s 
ll.t;Ulr-.ol IVl t\ ’•** oj;MniMn 'ilioW r.lr.il 1 \ thr thlri 
aiitcMoi tlavclKi. thr nn>iiii.' t ini: iiM'inhi.iiir tlir 
pO'itrllol tlf*r Hum llir . Mi^-tx ir till nUCli'U*^ 

and thr lAtoNtoiiii. .ni(l III tlll^ W.i\ W.I'. l.»ld tllr 
hiundat 1011^ ii])oii v'hii'ii tl.r main tr.'dmisoj thr 
.lirllll'' Wrlr |) 1 .icim 1 . 

Krtnriiini; ni>w to ilir ujir 7. vd'^imtHs, thr. 
w.is ir^tuilird in h\ IHochm.' nil. who ilhis- 

tialrd the tliirr anti rmr llaj.;rlla. llii iindiilalinj^ 
niriniiraiii . tin- .iMi'^tx li ,md tin* nni.lrus. hut in 
thr Nimr \rai Kiin'^llii i»rodni;id a miicli hrttri 
ilhi'^lr.ilion bhowini; torn .mlriior ll.i;;rlla lakin|L; 
thrii oricin lirin a hlriih.iiopl.ist liojii which thr 
nndiilatin^ mri.ihranr .iNo.iroM*. whiU tliJs.'^liow^ 


a trace oi a iMraha"*.!!. 'I hr uni. h ns aKn rrprrM*nlrd. whilr thr 


axd'^tylc shnw^ i xcndiirdy cir.irly. Hr also saw thr cylostonir. 
Brnsrii (iQTol ti^un d two hlr])haroj.l.isir». our ol which is coiiiirctrd 
with thr nudru.s hy lurans ot a iJii/nplast. and hr aKo f^avr an 


illustration of a cyst. Thus tin* type sprcirs 'i', vu^'inalis was 
brought into lint* with thr irsiilts ol n srarchrs upon thr sprci«*s 
found in anmnils. ol wluch a nuiiibn have brrii carrfully drscribrd 
aiifl dravTi by Dobrll. Alc-xriolf, Martin and l^obri tson, Kuc/yn&ki, 
and by Kofold and Swrzy. 
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The only difficulty is v^ith the type T. vaginalis. Does it 
possess three anterior flagella or four ? If the latttT, then the genus 
Trichomonas has as a synonym Tetratrichomonas. and a new name 
must be found for the forms with three anterior flagtdla. 

Typ® Species. — Trichomofias vaginalis l>onn(^. i:(S37. 

Morphology. — ^Thc essential points in the gemuai m()rphology uro 
the pear-shaped body, the small anterior and ventrally situate cyto- 
stome without siderophilous lips, and the three anteriorly s]^ringing 
fkigella arising (according to WVnyon) Iroin the anterior ol the two 
granules into which the blt'pUaroplast is dividend. From the pos- 
terior granule arises a posterior flagelliiiii, whicli, passing bin kwards, 
forms the undulating miMiibrane and hually terminates in ii free 
posterior portion. From the sam<' grauiih^ arises aiioth(‘r stiff rod- 
like structure, the parabasal, whidi starves as a sii])])i)it for the un- 
dulating raembninc, and often then* is a row ol granules lying ])arallel 
to this rod. Springing fnaii tiu' bli'pharo])last and directed po-i- 
leriorly over the nucleus is a p(‘culiar boclv. clear, with bounding 
lines, which projects from the ])<)slerior t iid a-» a s])iiie and often 
contains chromatinii gramiles. rins orgain'lla is Die axnstyle. called 
also the baguette interne. It may be a supporting ^t^llcture, but 
it may also be conccrne<l in luoVeinent. ll does not stain with 
nuclear stains, and therelore api>eajs cli*ar, whih' in tlu* living 
organism it is reiractile rod. 

The nucleus is usually mon* or les^ oval, and ]>* »sst*ss(‘s a mi-mbr.' iie, 
inside which the chroinatiu is distributed in tin* form ol granules. 

Two ohromhtinie granules (axoplasts) aie olteii loimd where thi‘ 
axostyle leaves t lie*cy topi. i sin. 

Lif^History. -Binary division willi its nuclear t:haiiges have bi'c'u 
e.arefully studied i)V Koloidaiid ^we/v. Multiple lissi«)u lias also been 
described. Traiisierence lioni h»)st to liost is bv llie typical cysts 

Classification.- - -A very large and increasing number of sjiecies 
of doubtful value are in existence o.g.. T. haclrachontm ri-rly, 1^5-- 
in frogs; 7 \ suis Gruby and Delafond. in pigs, 7 . limacis Diijardin. 
in snails; T. laccrla Blochmaim. in lizards: T. cavice Dav.dne, in 
guinea-pigs; T. pcrronciti Caslellaiii. 1907. in m*>nkeys; T. lolum- 
barum, in pigeons. Pliinmer and otliers have idso recorde<l a 
Tetratrichomoiuis in the blood ol snakes (Fig. 70). nnd this probably 
came as an infection from the alimentary canal. ^Martin anil 
Robertson have also described forms in fowls, and Kuc/ynski has 
contributed an elaborate papei on the nior])hologv of tlu* genus. 

Four species are siii<l to occur in man — 7 '. vaginalii^, T. hominis, 
T. dysenterus, and T. pulmomiUs, 

While some differences do exist in the animal lurms, still there is 
nothing of a specific natun; to be found in tin* human and it is 
quite possible that they are all om* species, ami that they are the 
same as that found in the rat - -viz., 7'. intestinalis, with three anterior 
flagella, unless, indeed, T, vaginalis really possesses hnir lldgella, 
but on this point we arc not certain; moreover. Kiinstler w*is often 
wrong with regard to the number of ffagclla (vide Polymasiix >nel(h 
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iionlh<r, wliir.h lu- said had six fla^t-lla. and T. intcs/ina/is, whiiili he 
drpicled willi lour ilaj^ell.i). 

Tlieiv is. ImwWf.r. a lu'ciiliar inallrr wliicli nnist b<' ii ltTn-d t<». 
Scluiiidiun stall'd tlial triclHHiioiias au anueha, ami Had 

two ()l tlicse anai'ha'. altir <*1f ndiadioii hodirs. became en- 
cysted 1iif»etJier and cuiijii.cateil. I In* di\ ided into seveial 

]M)rti(»ns. leaviuj^ a coiisidi'rable Htu'fcu^* lic rclujiu^i. ^landii' hean 
has dfscrilh'd annebm'cl lonns becoming; a lri/;hoinouas. but such 
o|)ser\Mtious have lailrd lo nif-t wilh 1:011*'! maliou mi lar. and are 
tln-reioie '1//* jiiifuc. 

Trichomonas vaginalis Donni'. iS,;;. 

Synonym.- Nalislunv iS(>.s. 

'rills iMi'i'.iii lives 111 tin v.i.L;iiia wIh u the leai.lion ol ihe nuiois is 
acid. 1 1 i-. loiiiiil 111 I' III opt . jiid w« h.ive ob.M-rved il in ('evlon and 
111 (Miiiaidi i.il Alrii.a. It Jia- alst> bei ii 'e(M)ii«d to (i(.».nr in the 
nietiiia in nieu, .ilt« j v^ohaiiiiation witli woimii ndected willi the 
]).llaslte 

ll is Ilvit llail-'h lalile {a labbil-. ^‘uilU a do;:s It has 

not heeii cnlhvatvd. laM* is it uiuhTMooil how women In-conie 
inlei.ud. 

'/ . vui^nuih^ !'<> tiisiloim ui peai --iraped in apiuai.mce. leiijLitli 
hoiii 13 to //, :i.n«i iii'e.Mllh lioin ; Ui IJ //. ! lie iion-tlajiM-llate 
eXUi'jiiity is pointed and tin- Hate extnmity lonnded. The 
IMi.islte is .Lem i.dly i oils', deini to lu* harmless bnt wt* have, how- 
ever, loiind It miu'.li moll iHipuntlv in womrii sulfeiini; Irom 
v^^^.iinltis tliaii 111 uorm.il women 

Trichomonas hominis ]>avaine. 1^31. 

Synonyms. ( trutmona^ Iwinnus l)a*Min«'. tnU'sinialii> 

L.imhl,i^73. I ////is////2«//s la ni.kai I. i.S/i) M inimcntiiiitnui:^ hmnuns 
(iiasM, iS.Sj; ('nnu-twiwni(i's Inmi/its <iras-,i. iNS j. 

Ihe nlmo'il ciniliision has e\i-i« d ])et ween this >.pecies. wi/zii/n/s 
hvmiiiis and / It has hi-m lomiil in Cl! ■'e s ol di.irrhu-a in 

l‘lnio[)e. India, .lud ( i \lon hiit in small nimi 1 )ei'^ m.iV bi- haind alsr) 
ill Llie inte-,lme ol individual a|»parently hi-tdllij : it has aUo heeii 
rejiDited hom tin moiitli c.i\it\ and *^l(»mach. ll se« ins to ]ui ler 
to live in aik«dine imu iis. 

. ht*niUHs p*'ar ‘^hapi d. wilh a hre.adth ol (loni i.S to 23/1. 
witli three ila.eella at it-^ liioadest eiai. and an niululat in;.' membrane. 
7 ‘he c\ tojilasin contains .1 ratln 1 in- li-l inct iiii- lens, aiai one or 
several iion-])iil.satin;; vacnoh 

It Juts not been Iraiisinilted to animals, nor lias it Ixm n eullivaled. 
It can reproduce l/y longitudinal dixisiim. hnl lojms an to be seen 
indicating encystnieut and coiijng.ition. Alexeielf (a»nsi<!en (' at 
onetime the Ix/dies desciihed as trichomonas cysts to be in iialily an 
ascoinycetos Inngnsr. which he calletl JiUtsfoiyslis rrlcnnala and 
Briim]>t iisc*d the term lUasiocys/is huminh. 
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Tfiehomonas dysenteriae Billet 1907. 

This Trichomonas \v:is first fciiind by Billet in 11 i(‘ lan^os. imd l.itiT 
in 1913 by (rciiuludieau, who believes that it becomes an nm<xd)a 
in one staj^c of its lile-history. riu* latter obser\'('r divides the 
life-history of a Locschia into -(i) Sta,t;e of ])arasitisni in the tissues; 
(2) stage ot sapropliytism in the hiniert of the ])owel (ir in cultiin's 
when it lives on b.udtTia; (.i) r^tage of tree existeiua' when it is a 
flagellate, fie coiisidiTs that Loesihia nndiilans ('astt‘llani 1904. 
is allied to llur^ sjx eies, all hough ('aMellaui niclnied 1 o believe 
that It is a stage. ol an Ohomonas, 


Trichomonas pulmonalis Sduindt rSo^. 

This lonn lias been louiid bv N:liiniilf and St. Artault. Leyd* u 
and J.dfe, in tin* sputum and lungs ol persons suifering Irom phtliisis, 
gaiigreue. aiiil ]iutrid bronchitis. 

Other Species. T. halrachorum Pi rtv, 1S52. in the cloaca of 
Kana femf^nrariit, R. csatlcnfa, Hiifo vitli(tiris, and If via arhnrca, in 
(iernianv and Italv; T. snis (irubv .ind Delaloud. in Ihe alimentary 
canal <»1 i>igs: 7 *. limaiis Duianlin. in the gut ol Umax ai^rcstis ; 


T. liKcrhr j»l<H:hmanu in tin* *:! 
Davaiiie. in the large bowel ol 
giiin(\'i-pigs: but this list mav 
pi*rhai)S be siTiarated olf inti» .1 
st‘])ara te genus. 'J'rii homa^h \ , 
with one long*llagi‘lliim direct<*d 
across th(' bodv. * 7 . l^crroncUi 
(‘astellaui. i()07. in inonki’Vs 
siiU'eriug lioui iliaiileea. is vei\ 
similar 11101 pliohigic.dlv to /. 
hniuini^. /'. coluniharuni Pro 
Wazek.iiid Aragao. H)oo. is louiid 
in the biicc.'d mucosa ol pigemis. 
Plimmcr has sJiown that tlagel- 
lates of the 1 v])e ol Trichomonas 
can be iound in th<' blo(»cl ol 
snakt's. 

Tetratrichomonas Parei. loro. 


»ae.a ol lAiccrta ai^ilis, T. camep 



l'L<. , >!• ruiciiL 

MI».n\.'> ’V\ ri- H>1 NO t.N 1111. liLOOO 
OF \ Li.OI’XKOIM* S.nwki 


Definition.- 'i'lichonumadina' (Mui iMinniier 1 

with a cytostonie, »iii uiululitiiig 
membrane, anil fouranierior flagella. 

Type Species.- T. f>roicazcki Alexeielf, 1901), Iound in salamanders 
and tritons. 

Remarks. -Alexeielf (1909) found a trichomonas-like ])arasite in 
the terminal intestine of Salamandra maculosa, Triton crislalus and 
Alytes ohsleiricans. and subsequently in Jlannof^is san^uisiif^a. This 
parasitt'. measuring ro lo 14 l>y 4 to 7 microns, possessed feur free 
unequal anterior flagella and an undulating membrane thrown into 
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long locise folds, as well as a thinnisli axostylc and a miclcus rich in 
chromatiii emd bounded by a very definite membrane. He named 
this organism 7 rivhomonas prowazeki, but as it possesses four and 
not three anterior unequal flagella, Parisr created a new genus with 
it a.s the type. 

Tetratrichomonas vaginalis CastelJani and Chaliners, 1919. 

Kiinstler described Trichomomis vaginalis witli lour flagella, and 
we luive Re<‘iJL forms in the huiiuiii \ agma with four flagella. 

Tetratrichomonas intestinalis ('lialnK j.s and IVkkoJa. 1919. 

Voiiiul ill hunuiii laiesiii h'gvj)! by \Ven\oii and O’Connor, and 
latei by Ciialmi i'^ and Tekkoi’a in iJic* Sudan. 

Genus Pentatrichomonas ( hatteijre, 1915. 

Definition.— 'rri( hoi tiouadin.e with a cyt(>ht(»me, an undulating 
membra.ne. and live anterior llagi'lla. 

Type Species,- -reuiul>uhuniums aydimiclicUi Denien and Ray- 
naud. 1914. Jouud in the iiit<‘5»tine ol man in Alrica and India. 

Remarks.- C'hatterjce Justiluted tliis gc^iius ior a fljigcllabi which 
he found in tin* inli-stinc ol man in Bengal, and which at the time 
he t;alled l\ bntgalcnsis. 'I'his organism agrees in most particulars 
except measurement witli that nieiitioned above* under the* heading 
Ilcxamashx Derrieii and Ka\naud. and tlmrelore Chntterje(*’s 
generic name lakes the ])lace (it this IlexamaRtix, but Derrieu and 
Raynaud’s sjieciJic name ha-» iirioritv, and tlie^ ])aTasiti‘ Ix'comes 
known A^Pcn 1 afrH'/h»moihis tiyiiiiitlclicUi Derrini and Raynaud, T()I.j. 
until sonui deiinile diff(*ience between tJic lw<» is established. 

More jeCi-ulIy Chatterjec* stale.'i that he has loimd this organism 
to be jMVseiit in thirty-two casi-s ol chronic dysentery. 

Pentatrichomonas ardindelteili (Di'irieii and Kaynaud, 1914). 

This is the only specu*s and hence also the type, and has the char- 
acters ol till* genus. It is iound in man. 

REFERENCES. 

There js nu eue {kijicj nr li<iuk winch iit uil ciclecinately with the Mas- 

ligophora; Ihe we c.iii recommend js SavilJe Kent's TnJusoria/ Doliein's 
latest edition, iiinl I'anth.itii. Stephens, and 'J lieebiild's (njKiJ ' Animal Para- 
sites ot Mail.' Uiit luuie ul these au' .my use without bujfirdin. Daviiine, 
and Stem, combined witli Kiitschli, KunstJei. Klelis, Weiiyon, Dobell, Kofoid. 
and Sw(‘yy. (*ti'. Cludiners .iiid iVkkol.i li.i\e .itlenipted statement.^ with 
regard to the Teli.imitidu', with a view to clearing up i lie existing coiiJubiou. 

For references, see Field, H. 11. poi^), ‘Ihblio^iaphia I’rolozoologirii.’ Anhiv 
Jttr }*fohsimkundi\ xxvi , p. .|.|4. Jena. 

DoFLbiN ANJD KoioiLbK (lui.') Uelx'rbluk uIk'J' Stamm, der Protozoc'n. 

Kollc and Wassermaiiii's llaudbucli der P.ithogeut'ii Mikrunrgaiiisinen, 

Jena. 

Mincmin (191 An Inlroductuu to the Study ol the Protcizoa. London. 
Prowazbx (Z9I1-I2). llandbuch der Pathogenen Ptotozoeii. Leipzig. 



REFERENCES 


357 


Classlfleation : TetramItidaB and Chllomastlx. 

CfTAT.MERS AND Pekkola (igi8). Annuls of Tropical Medicine and Para- 
sitology (references), xi. 213-262. lAverpool. 

Oieomonas. 

Savimjc Kent (iSSo-Sr). Mauii.il of the Tnliisoria. 

Sknn (1900). Kngler and Prantl. Pnanzenfaiiiiliar 1 .. [\. 111-117. r^'ipziK. 

Prowazekia. 

('astellani and (/irAr-Mhks (loio). Animal McM-ting of the F''.'ir ICaslorii 
A<tsociation. 

Whitmorf (lyii). An-liiv liir Prol istenkiiiide, xvii 370. [ena. 

Enteromonas. 

CHAT.Mf:Rs ANi> Prkkoi.a (iDiS). Journal ol Tropical .Uedicine ami Hygiene, 
Jiilv 15 (rclenMici's). 

Embadomonas. 

AIackinnon (loLo). I*j.iaMtologv vi»l 111 PP--l5-*53i' (191 1 ) . vol. iv'., 

pp. 28-38: (itii2» ihitf . vol v . pp 175-181); (1013) (ki.irtiirly Journal ol 
MicKJSropical Scieiii i*. vol. Ii\.. pp jg; ^oS . f n)! / 7 ~/r/ . vol 'l.v. pp. /|.5o- 
‘I7‘>J (ifO***' . vol. l\i . pp 105-1 iS Lmiilon. 

CercomonadidsB. 

Himauiitn (i8^i) I ilslone Natiiielle <1 i*s Paris. 

P>)Rii:u (kii.S). Piihlii ,ii inim South Aliirui Liisiitiitc loi M(m1ii\>,| Ki-simicIi. 
No. \i. (Kiito/o I ohs(*r\ <*i| .iinong uitiM-s lu Joli.iniK'shiirg.) 

WeMYON (Ttfjo). Qiifirterlv Journal «>l Mi» rosropical Sckmu'C. vol Iv.. 

Wfnvon A.Nn ^ tTovNoR fioio' |ourn.i 1 Ko\mI Vrniv MciIumI Porps 



CHAFIKK XIX 


I'RYPANOSOMID.K 


i Imiinai v i ( lv^ 1 1 \ iiaiKi.soimda*- • i U-iju loinoniiia* 1 1 yjianosiimina' — 

I in 1-1 la* Sill 1 -^ L.rii( (H vtozoim *^piiiii lia'lat ca 


PRELIMINARY REMARKS. 

Jn lhi;-.clia])t« r wrconijili tc tlirstiuly <»! tin* Mnno/(>:i bvcnnsMciiii;^ 
tin- Innns .illifil tn Ilrrpi tnnmius aiul i‘» 'rrvp.iu«»M)in:i, wlinih 
hiivi- brill .uallirinl lo^^rtluT into (iiu* l.iinily, ilir 'I 
ot Doflriu. .111(1 loIliAv tills bv :i docriiUimi id I.riii,oi:ytu/('(m .'ind 

till S])iiin:li.i irs. oi wliicli tlir (:l,is-,iiio.itinii !•> imcidl.mi. 

FAMILY TRYPANOSOMID/E Doili in. moT. 

Deflnition. ]Hi>srssmi' (hk* flai;rlhiin, willmui a c^llai 

and with llu* kiiirlumiclcus M*paralr Itoni tin* nnciriis. 

Classification. I'lus iainil\ ina\ umivi an ntiv br*dividrd into 
two Miblainilirs as Inllows •• • 

(a) I'ndiilaiinn inmibiciiir rdisrnt oi nidiincntary and the kiru- 
lonuclriis oil till- lla.L;rllar sidr ol tlir troj»lioniu:lrus- 
Snl)lainily i. Ilvrln^tomtmvuv ( astrllani and ( lirdincr^, 
MiTO. 

(/») I'ndiilalinjj nuinbiaiir well drvrioprd and llic kinclo 
niudriis on tlir allai'rllar side' ol llir troplionucU*iih 
Siiblaiiiilx JL, 1 rypdiiosamhuf ( a^'ti llaiii and ( lialinci^, 
UlKj. 

SrKl-AMrr.V IIKKPKIOMOXIN.K C\simi.\m an]> C.n.MMFKs. 

I OK). 

Definition. Tivpanosoinida* in wbicli the nndulalin^' nn'inbraiii* 
IS rilliri nidinirntarv or absi-nt. and in winch tlir kiiirtoiuiclcus is 
sitiiatr on tlir tlajurllar side ol tlir tM»|ilioiniclcns and rrinains tlirrc. 
Type Genus.- -llvrpcbmvnas Savillr Kent. i8tSi. 

Classification. 'I'lir various t^inrra which iwmI to be f'.itluTccl 
toj((*thrr in tlir lainilv IIiT]irl<nninidtT were 

1. nrrju'tnmtnia^ Krnl. iSSi. 

2. J.cphminms Kent. iN.Si. 

3. ('rithidia Li'afi K)02. cmciidavil J'alton. kjoS. 

4. Leishmama K. Ross. Kioj. 

.15» 
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f). Toxoplasma Nioc»lIc uikI Maua*:Liix. T<|(>S. 

(>. Piroplii^ma P.ilton. r.S()3. 

7. Achromaticn^ DinniM. iSi)S. 
iS. Ilislop/asuia D.iiliiii;, 

I’uloriiiinicly. llirn- ln-fii iniicli couiusiDU with rcj^jinl lo 
duo to lack ol cc'iiaiii knowJodjLio with loj^ard to the 
luorpholoi'y and lil<;-lii'*lonrs oi tlir tvpi* sprcii^s. I ho (;ontn)Vi r>y 
wah kiriicM with iv^^aril to tlu* |)oiuts as 1u whotlu-r llcrptiomnnas 
and Lcplnmonas wciv or won; not tin* s.uno .I'l iiiis; whrtluT ilcrpvlo- 
HiOHtis and i'nthidiu aiv j^ood jiciicia. <n' siiiii»ly '^taj^cs in tlu- lih- 
cvch- ol ;i lrvi):LUosonu‘. l^ritMly. tin- ]>osition w lliis; In tS5i 
I^ nnirii dis(a)V«‘n-d a tlat*ollatt* in tlu* Iumim* tK . aiul called it liodu 
mits'.'ir dtiint'slfCir, lor which Kent created tlir t;i*niis licrpctomonas in 
nS.Si ; iuit tw<» |)at;<‘S eaiih ‘1 111 lii*^ book Kent iirealed the Lieiiiis 
LepUnnouas lor a. ll.ij^i-Ilati- winch liut^ddi had loimil in the intes- 
tin** ol Trilohn^ in 'Hu- onlv < list inn iiish ini; Icatiiies 

lM-lw«-in these two ale the ]iiesence ol a contractih- V.iniole 

and the lle\ibilitv <»1 the l)o.lv ui llrrpcloniniias, Imt inodein ie*'eare.h 
laii-^ to ct>nlnni the [)iesenci* oi ihis e.oiilr.ie.t ih* vae.nole in Jfrrpclo- 
a.nd lle\il>ilitv pci m* is iii'^ulhra. nl to s«‘paiate tin* two 
;.'anera. l*rowa/ek. howevei. in H|o|. »-meiided iirrprhnninias, 
deva'-iIiiiiL' //. nuiscu’ ifonit'slUiC a-. two llaj;i‘lla united b\ 

a meiubratu and arisini; inaii a lla:;ellar situated di]»losonie ; but 
Pat ton. in ^nio'i. and Mickinuon in r«)ro. have di*inon-*traltMl 
tlial this Is nierelv :i staj^e in the division ol //. musitv tfnnicsti(ir ; 
and ( haitoii aiurLej;!'!'. in i(|ii. cleiu oust rated that tlieie was an 
a vosivlf pii-sent m Lrp/nmnuas drosopliiltiwnidi'hwWon latei sh*>wed 
tiiat the diplosonu* ol If. fntisuc-iiomcslictr \y:\^ iiieieK the M-juaiiis ol 
this a\ost\le. J'herelon- it wouhl appear that tin- two nener.i are 
iiidisiini;iiishable. audiuii;ht tlu-reloie Ik- muted, and. if sC). the old* r 
name Lrpfnnioniis wonhl bv the law oi ]>riontv lamie into Use. to tlu- 
excbision ol till* name Ut'i'prfrmftias ; an«l Ihis may haj^pen, but it 
cannot be adopted at ])re-.enl, b<-cause ilie t\ pe s])!-cies nl the .ireiius 
Li pfnmnnas -namely. L Inllsv/ilii Kent. iSSi has. as yet. been 
incom]>h-tely studied, and m.iv eVt'ntuall\ Ik* lound to bt* the same 
.IS, ordilterent \\nu\, f/trptlonmfds .• tln-u*h>ie we fault inue to letaiu 
the t-wo ^i'ni*ra Ilcrpchnn**ihis and Lcplonnnias in tlu* j^ami* condition 
:is ill our last edition that is to s-iv. indisliiinuishabh* liom one 
another. 

With rei^ard to tlu' conti<»Vei-.v as to wlu*lher then; is a niis 
^ nlhidiaovwiA, theaiiswei is much sim|)h’r. I'lu-re canb<* lUMloiibt 
that erithidia like hums exist in the liii*-c\ch* <A many trv])auo- 
somes; but the work ol Patton. Porter, and >win.Lde has e.le.iiK 
shownthat tIuTe isa si-paraleJL^eiiUs. r;'/ 7 //h//rt I.etiei . if)02. eun-iidnl 
Patton. I'lirtlier. we bi*lie\e tli.il Miss Poit«*r is correct when 
she states that rnV/zh/hf should bo ])lae.ed in tlu* familv I'lxpanoso- 
midie on account ol tlu pri*sence t»l an undnlatin.i; meml»i.iue. 

W itli re;;anl U) Lcishmauia, a bettei knowleiha* ol the lile-history 
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has shown that this is merely a HerpHomonas or Leptomonas, but 
at the present time wi' retain it as a separate genus, as the full life- 
cycle has never been completely traced. , 

So far wc* have been coii'^idering genera in which there is no 
doubt that one htage of the lile-cyclc is flagellate; now wc turn to 
the other genera, concerning which doubt is freely expressed as to 
whether they belong to the Mastigophora at all. 

With regard to Toxoplasma, it was considered by some observers 
to be allied to Leishmania, but it contains only a single nucleus, 
without evidence of a kinettmucleiis, and without the appearance of 
a flagellate stage' on cjiltivaticai: an<l its life-cycle is little known, 
as is that of an a])p iR'ntly allii d genus, /:/W/).siyo;«rt Franca, 1911, 
whih- the relatiou'^hi]) is iurther coinjilicated by the genus Toddia 
iM’angi. lorr. which is said to arise Iroin llie infective grannie. 
There apjK'ars to be more tlagt'llate evidence lor the genus Globidium 
Xeumann, Tin- so-called Lcucocvtozobn piroplasmoideslL\iiTiy\ix 

and Tejipaz ap])ears to lie allied to Toxoplai^mu, having only one 
niulciis. and not d<‘V« loping any flagellate (onus on cultivation. 
Finally, the work of \ akiinolf and Kohl-Yakinioff indicates that 
Toxohlasnia is related to the IfaMnogregaihus. especially as Splcn- 
dore's flagellab' stage has not bein conlinned by Laveran’s 
work. 

'I he genus Pirohlasnui iiseil to be classed with Horpetcmionas 
because flagellate forms had b<‘<‘n bumd by several observers, but 
these lindings havi* l)e< ii diseredited because (i) they wore discovered 
in the old faiiltv air-dried smears; (j) the I)o^sibi^ity ol their being 
intestinal ilagellatcs of tlu* genus Proirazckia, which entered the 
bh)od belore death in disiascd animals; (3) they are really trjpano- 
soiiies, and not develo])nu iit stages ol l^iroplasma ; (4) the careful 
work of Niittall and his colhiboralors havt* failed to demonstrate 
a flagellate stage. 

Achromaiicus was placed with tin* Heriutoinonince because, 
according (iond<‘r. it always has a trophonucleus and a kineto- 
nucK-us, while X<uinann maintains that it becomes flagellate in 
the bat mile, Piernpits vespcrtiHunis. On tbt* other liand. S’akimofF, 
Stolnikoff. and Kohl Vakiiiiolf dtiiy tlie presence ot the double 
nucleus, and coiisiiler tlie parasite tt) be a typical Piroplasma, 

According to Darling. II isfo plasma b(*comes flagellated in th<* 
Jungs, and tberelore belongs to the IIer|)etomoiiina*. though Rocha- 
I Auu considfis it to be a yeast . a view wliicli we adopt. 

Rhyuchoidonmnas l)elongs to the I'ryjKinosominaj. 

We therefore recognize? tin? lollowing as definitely belonging to 
the Heipetomonina;:- - 

1. Ilerpciomonas Kent, 1881. 

2. Leptomonas Kent, t88i. 

3. Critkidia Leger, 1902, emendavit Patton, igo8 

4. Ldshmania Ross. 1903. 

. 5. Hamocystozoon Franchini. 1913. 
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These five genera may be differentiated as follows : — 

(a) Undulating membrane absent : - 

Genera: llcrpetomonas, Lcplomonas. Leishmania, Hcemo- 
cyslozoon, (Probably all belong to one and the same 
genus, Herpetomonas,) 

(b) Rudimentary undulating membrane presenl. -- Cienus 

Crithidia. 

Morphology.— 'The Ihigellatt', stage* of the llerpc^tomonina^ is 
usually an elongated spindle-shaped mass of cytoplasm composed 
of an inner granular endoplasm surrounded by a periplast (ecto- 
plasm). In the cytoplasm lies a chroinatinic mass, the tropho- 
nucleus, which, when properly treated, appc'ars to be oi the nature 
of a protokaryon. On the flagellar side of this lies another maSs of 
chromatin called the kinetonucleiis, and lurther back on the same 
side a minute bead -the blepharoplast — from vrhich the flagellum 



Fill Mfi — LlI*fi-]llSli)KY (»l«* A IlBRl*ETuMi).V\'>. (VtiT isuitlhllll.) 


])ahs<*s through the c\toplaMU, either directly, aiul ho loiining uo 
iiudulating membrane and becoming a Iree flagellum, or it carries 
the cytoplasm with it, forming a nidinientai-y undulating membrane. 

Life«History. The tlag<‘llate fornih are nsually the inhabitants 
of the intestine of the arthropoda, but souk^ live in plants. 

They can multiply in their arthropodal host by longitudinal 
division of the flagellate stage, but ibis may become rounded binu- 
i'leate cysts, which, ii.issing Iroin one host with the fa;ces. can infect 
a new host. 

In the new host it appears as a non- flagellate binucleate rounded 
form, often called a Lcishmania-like body, or the Leishmaniform 
stage, which develops in due course into the flagellate stage again. 

Thus in the life-cycle there are the following stages: — 

r. The flagellate stage. 

2. The post-flagellate or encysted stage. 

3. The Leishmaniform stage. 

4. The flagellate stage again. 
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The HerptTonKiuiiia* aiv ^listinct lornis, und are not stupes in 
tlio lifo-cynli* of a tryiifiiiosoinc. 

Hereditary Infection.- In an im])ortant ])aT>ri O'l'anrll in 
traced tin* inlu tion ol llie ovum ol tin* lick Ilyalimma U'^xfium 
hy ('nlhiiiiit livtilounmt'. r‘'U.dl\ the ll.i/^ellate ^la^L^e j)asM-d in 
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J'I(.. Si - 'Ini' Lit I -Cyci I oi- ( nihiffit* hvahnniiff' O'I'Afojm l. igi.?. 
k (Mli-i < n-ll.J 

li ih*nu>n.-«lr.i1i‘h lM‘ 0 .ililjiry iiili-t n>iii 'Ilic .iir<»\v^in the iiileetioii nt the 
vinii e\(f|»l ill*' iN'*' <»ii tin* I i^'ht -li.iiiii sidf . are wioii^ '1 In* lelt upper 
anew siiniilii run liiiin tin .'nlult tf; the o\ utm . the rdliei 1 \vi> .11 idws sliuuld 
'»>■ nimll<*d. 

iianiiicfelic fluid of the lick, but about tlie lime ol and during 
ovopusitiun.! e<»n<iderable miinbi r oi tlie flagellale^ j-nlei tlie ovary, 
and some pellet I. lie b\ iluii allag<llai e\tnmit\ in 1 (» tin* (;Va. wliero 
Ihey become tin* I i isliinaniliFim '^tajie. wliidi may l<»iin laige plas- 
inodiiil maSM > wliicli break up mloHuall lesting foiins. 1 liis llagel- 
late i', tluTflore strictiv ])arasiiic in the tick and its li led listing' 
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rosembU'S fluit discribfd by Porter for C rilhidia melophaj^ia in the 
lly Mdopha^us oviji-us. 

"Pathogenicity.- In an able i>apiM- iniblislu'd in r()TC) Panthani 
and Porter have shown that by lei'din^ and 1 >\’ inoculation «>1 various 
loniis of li(*rp<'toTnouads and crithidias acute and chronic attacks 
ol her petomoni (ISIS can b(‘ iniluced in v<-rlel)rates. Tims Herpetv- 
mona^ jacii/uin, from i\epa cinerea, by feedini;. ])roduced the disease 
in mice, birds, a snake. Iron's, newts, and lish; //. stnttinmviec from 
Siraliomvia chameleon in a mouse; II. pedicitU from Pediciiliis 
corporis in mice; II. citlicis Irom ('nlex pipiens in birds; 
II. cfenocrphali from a Ilea in a ; ('rilhiJia <*crridis Irom (ierris 
pallidum in do^'s. li/ards, mici*. and Iroi^s. In the infected animals 
both flaf(ella 1 (*and f^eishmanilorm parasitt'S were]uvsent. 

riu'se exj)erimeuls are ol i^reat mijan taiice. and sni)p(»i I tlu: views 
<*xpiessed by Archibald tliat tin' methofl ol miection ol kala-azar 
in man is fioiii :i(|ii.itic inl ets .iiid per os. 1*1 vperi menial lieiT>eti»- 
molliasi^ is characteii/ed by in^.iilioiw ou«.et lollowi il by ia])id ilhiess, 
sjdeiiic and often liep.dic eiilai.jLiemenl, alt.icks ol f(‘Vei. emaciation, 
and often death. 

Evolution of Herpetomoniasis. - Vsa lesult f>fth(‘above-menlion('d 
(*\l)erimenlal woik. I'.'intliam and Poiln have de«luced tlu- view 
that, in the cas<*<il the her]ietomouatls. disease is in themakiii.t; t<»- 
d.iv. an<l that as the re-»iiU ol ch.nij^e <il habit.it (brou.eht about by 
iilL^estion or insert -hec.il contamination <»1 a bite), a herjn tomonas 
may Imd itsiji in a vertebrate hoM. anti there. iakin|.r on its Leish- 
maniU»rm stajii'. lu'comes pathojuenic. pioducinj; the iliseasi’ herpelo- 
niimiasis, which snay l)e acute or chionic. In the aenti* diseast* tlu' 
llaf'ellate lorms abound, while in the clinmic then* aie m.anv mori' 

I -oishmania- lik« • I onus . 

Vertebrate Reservoir. As a variety ol the chronic iiileciion may 
be meutiout'd the Veitebrati* reservoir. 

In Ser};i‘ut. hemairc. ami Sanevt I found lien)etomonad 

ll.ijj^ellates in the blood ami origans ol a j;ecko in are.is in AljLiena in 
which Oriental sore was indeiiiic. and su^ij^ested th.it tin- possibh* 
earner was a ])hlebotonms. In fhe s.iim' ve:ir ('liatton and l.e 
Hlanc lound Leishm.inia-like loims in the red blond-cell'^ ol geckos 
in 'lunis. 

In 10*5 Hayon huind her])elonionas in the alimen*lary canal ol 
Chameleon pitmilits at Kobbin island, and aKo 111 a llv. .^catophai^a 
Iwttentuta, ami sui;{»ested the pos-»ibilit\ ol infection ol the yerte- 
bra to by swallowing Hy. 

In T014 Liralsey sut(j^^e',ted that the 01. d la'islnu.iiiiasis ol l^araj^uay 
mi^ht Iiave its reservoir in rattlesnakes aiul its canier in ticks or 
Sinmliiiin flies. 

(^n the other hand, the very careful work carried out by Archibald 
in the Sudan has apparently excluded dvwcsiic animals as t^ossibh' 
reservoirs of kala-azar in that ref'ion. where dogs are m>t leadily 
susceptible to the virus, a fact which rather tends to dilfereiitiatV 
the parasites of Sudan kala-az:ir from those of the Meditt'iranean. 
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Method ot Infection. - - - As indicated above, the method of infection 
would be by swallowing the arthropod or some of its faecal matter 
containing cysts, or by hecal conlaniination of its cutaneous bite, 
or by both mi*tljods. 

Arcliihald’s cvideiici* is agaiiij^t an insect as the inlectivc agent of 
kalci-azar in tli<' Sudan, wliich he suggests is water-borne, in which 
cast; it might come irtjni the hvees of insect larva' or an aquiitic 
artliropocl. 

Treatment of Infections.- I^repa rations of arsenic and of antimony 
are of great l)t‘iulit in treating cases ot lierpetomonwsis or Leish- 
maniasis. 

Prevention.- Dodds, Prict*. and Young seem to have had some 
success in sogi ('gating th(' infected human cases and rcmo\dng the 
healthy to new abodt's. and <in theoretical grounds it would appear 
thi'it il her]»etoinoniasis was endemic in aiiv rt'giou. this should be 
t'xaniined for- 

(fO Possiblt' vertebrate leservoir; 

(ft) T\)s^)ib](' artlnopod carrit'i ; 

an«l il these an touiid, even it they aie only possible, stt'ps should 
be taken in protect the inhabitants trom them. 


Genus Herpetomonas Kent. iSSi. 

Synonyms.- Steiu, jno piotv ; ('momona^ Dnidnlin, pro parte ; ami 
perhaps Kent. 

Definition.- —I le.rpeltmioniiia' eUmgalcd, roct-like, with ti single ilagellum. 
Thu kmetomu lens is >itnaled near the posterior end, so that the ilagellum is 
not alltiriu'il to the side oi the liody, but lieiui)ie.-% Irce at onre and projects 
poslerioilv. There is no undulating membrane. The (nntractilc vacuole 
IS .situate <.{11 ite i lose to t lie jxist erior extreni il y. 'J lie trophoinn'leus lies about 
the middJe of f fie parasite, and posM'S.seh an achiomatir substance with 
ciiTomalie granules in(ersper.s<*<l. riu*ariti*iior end is tajiering. 

Type Spoclos, — ISerpetomonas tnti*>caf-dotnrsttca» Burnell, 1851. 

History. - The genus Uerprtomomt^ was eieal<-d in iSKi bv Savillu Kent for 
Purnett >/lni/o a!-dom<irtiCir,i\ni\ siii. e then manv Itagellales have, rightly 



or wwiigly, lieeiH lassifu'd 11 nderllti.s genus. Thelife-t \i les liavcbccn .studieci 
iju * 19^*4 1 I'alton, Berliner, 1909; and Miss 

lyrter, 19H . At the ]iicsenl tunc there are two ilitferent views coiicerninir 
A fjenus: (tf) Prowazek’s view, supported by Chattom 

Al^ire, and Perliner, that ills biflagella te; (h) Patton's view, supported by 
Mi®® Porter and others, that it is uniflagellate (a view which our observations 
sumort). ' 

RtBItfks. The species of Hcrpetoinonas, though not ixirasitic in human 
MDgo, are imr^rtant to the student of tropic al medicine, as they are parasitic 
in mspeta. Thus, Herpetomonas muicee-domesitcee Burnett is parasitic in the 
intestinal canal of 8 per cent, of the house-flies (Prowazek). while others are 
found in fleas and bugs. ' 
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As already stated, there is considerable difiEerencc of opinion concerning the 
status of the Herpetomoninae at the present moment. A number of observers, 
including I.^gerand Sambon, look ui)ou them as merely stages in the lite-history 
of trypanosomes ; while others, suchas Novy, McNeal, Koss. and L’attoii, hold 
that the\' a re probably distinct from tiie blood trypanosomes. Woodcock, how- 
ever, is correct when he says tliat tliose with trypan if oim rliaracters will 
probably be found to be stages in the life- cycle of trypanosomes, while the 
more typical herpetomonads will.be found lb be separate and distinct from 
these parasites. »• 

■ , fn other words, sonic of the forms found in blood-siu kin}* Hies, leeches, etc., 
may be stages iii the lile-cyrlc of trypaiiosuines, while other torins, togetliei, 
with those Joiind in non -blood -sue king dies, anti peihaps iliose found in larva\ 
may (though it is ojien to t|uestion in the larvae ol blood -siu kers) belong to a 
truly separate genus. The life-history ol these lorms has been inainlv slutlietl 
by X^owazek and Patton, wliose results differ j emarkabU . 


Herpetomonas musea-domestiea ihiniett i.S3r. 


Synonyms.- ./fodo uuislo: aomentufr IJuniett, iSsi; i irtomtma\ musca- 
domrshi tB Burnet I, 1^51 ; I.eptomomib fr-titnut -.//ctf? Jin met t, r S-, i . 

This flagellate is loiiml in Musca t/muistmt 1.. itoiuaifiuvm \c>tlarts 


Fabricius,Plo//c;//^/ yud^*^ 1*'., 1 htn.t\ 
soma pulorum, Scatophaga litltmu 
F., Ncuvoctefia amiib Fallen, and 
Homalomwa cnrvina X'errall. 

Miss Macluuuon has givt'ii .1 
careful account ol the morpho- 
logy and life-histoiy of Hcrpetu 
monos musca-domrstica: whic li 
IS found in the house dy Mnstu 
domesHLU Linnious. 

Morphology.* Ihc piedagel- 
latc stage takes plact^ in the niid 
gut, or more: ran ly the liind-gul , 
of tiie fly ill the lorin ol .small 
round or oval botlics, \ to \ fi b\ 
2*5 fjt, winch possesa a circular Iro- 
phoiiuc leiisand a 1 od -shajied kine 
tomideub, while a rose-pink area 
in specimens stained byC^iemsa, 
running from the kinclunut U-us 
to the end oi the cell, indiaites 
the position ot the future flagel- 
lum. Tliis stage ])asscs into the 
flagellate stage wluch takes ]dacc 
in the mid-gut when theiJerpeto- 
monad appears as a rather elon- 
gated (25 jjL by 2-5 /i) body, which, 
is blunt at the allagellar eml, 
and furnished with a Hagellum 
which measures 30 /i, and arises 
from a blepharoplast situate near 
the kinetonucleiis. 'J'he rhizo- 


Madjii.iil, i.iutlta -ij) 



h'lo S3 -'riiK Lifi--(^vclk ojf Herpeto- 
wonas tmtscai-domt'sUcee lioRNF/ri. 


(Aftei F’allon.l 

1. Fully developed parasite; 2-5, st.iges 
o I encyst men t;,0, encysted or {ireilagellatc; 
iorm; ya-ba, multiplication of the pre- 
fiagellate form by simple division; 7^-86, 
multiple division; 9, young flagellate 
.stage; jo, other form; 11, longitudinal 
division commencing. 


plast measures 4 u, and is mark- 
edly thickened. i'he rod-sliaped kincioniicleus is situate 0 /j, from the flagellar 
extremity, and measure's 2 fi by o-8 fi. The tro])hoiiucleiis is situate alnuist 
centrally, and measures 3 // by 2 fi. I'hc Doppelfaden of Prowazek is ]>rcscnl 
as a line from tlie kincionucleus via the trophonucleus far into tlii' dlliigellar 
end of the body. 

Ufe-Htotory. — /fcF/’irfomunfis musc€B-domestica multiplies by longitudinal 
division, in which the rhizoplast divides first, and each half is seen to have a 
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.sopMrjtu b1i.‘pl\aj'oplast , but Ihfr*' dm''* not ap]>c'ar to l»c a splitlinj* ol Ihe 
lluf'clluni : on tbf roiiticirv, Mis** M.k kiniioii bflu-\i*.s tiuil llagHluni 

ji;rowft Dili li'oni onr ol lln* l>U'phau»]>liii>ts, liiif ioi sninr linn* tfie two 
lie t loM- (ot^vllui, cind 1lli^ inav l.i^t until tlii' now lliii'i-lhiin lias rearlietl tin.* 
h'njL;f)i ol (iir old iiat'ollu in 11 i-» in this >L<i^o 'ibat fht appiamnct'& 

oj a hifluf^i Iltii. I ////'/// 1*1 pioduifd. '1 lu* kini'loiuii leu.** divides, and the 
I roplionut Iciih dividi's .nintoiii .ill\ . Ilu* kaivosomo diviijin^ iirst; alter 
ilus llu*i*y1o}»l.isiii <h\ hIo-* i)i\i**ioii t.iLisjdaie so nipidlvthat the organisms 
betonn* .-jiialh r .iinl *.111.11101 .iiid. atlai Inii^ tlieinseltit's to llu* epithcliuni ot 
the hind .&;nt, i in \.*t it, p.i-.s into Ihe po..*l'ilaL;i lla te nta^e ol ailagellai^reysts 
LI b' I t" -■ > /*'■ po"'es-,ini. t.iopho .mil Kineto-nni lei. 'I'hesc evsls 

])assoul 111 the l.iM ( .Mill .lie :ii • idi iMciIK m^e‘*ted bv tile ll) alom* with food. 

Hereditary Infection. No -ij.n oi heifNiitaiy miri tion louUl lx Jound, noi 
ol **( Mi.il n p!oihi(*tion 

Other Observations. I'low.izik ib *.1 nbes .iscmmI h ^iMuiin non bv longi- 
tiidin.il doi-.iiiii, III wliuli the tioplHiiiiii It 11.. do nil ** In d. 1li(*n ihe kineto* 
niK leu *, .ind la.*tl\ the il.ii^i-Uum . \\hili‘ r.ittoii t.iil- io liini the di\ ision ol Iht* 
llai>ellii]ii. iind -*1.1 ii ** I h.i I 111! ..•■fopil ll.'irf II11111 de\ I lopt d a** .1 n .)ii l,:;ro\\ th 
I loin Ihe kint'ioiiui hiis. I *io\t.i / • U h.i*. 1 1 n 1 \ii.il 1 onjii^.i lion, whii h I ’at ton 
lads to liiid. I’low.i /i kdi I ibi ** I III ' '>11111 III .Mill I iin*'>idt is tlwit tin inU*< lion 
IS I .irried bv tin t.ei t •*, a it li w i u ii i.i i li i •*l«ileineiit I’.iLloii .i;ne( s, ^ I’l'owa/ek 
hrid** iliai I he Mi.di- .Hid liiii.di |i.ii.i *(li\i pt in iiaii inio ilu* eu;.:'! ol tlielly.aiid 
iin(leii,'o tliiiiin .III .mlo'4.iiii\ bt 1 tin ti;;eiii '«i**. in uhnh iht* Kinetoiiiic leiis 
i.«Li iU‘s out till lit \ • lopineni , b\ ]i.ii 1 lieiio^>i-ni ^ls, in \\ hit li Iht litipboinii leiis 
IS .It tiM', and bv. .Ill iiidiih 11 III l\ pi , III whii h both inn It j pai (n i])ate. '1 hcie 
ait', howi'Mi in.iiiN ti.iiisiiuiii.il toiuis bt'wti'ii lhe**t' *i.igt.s J’.itlon's 
de'M I ipt joii oi lilt bii I \i ie is (|iiili diirei<*iit aiii) m * t nibli *> tha I u hit h he has 
jiiven lo' < •'//;/(//•* i. /i/t p ,o- j i|(. tmliiei .'*iip|>on- this lifo-i vrle 

bv Ins pi < \ Kill*, des. 1 ipiioii ol .1 If.t /: I 111 f iii, » I'lpn >/'*. 

Herpetomonas jaculuni l.t* ei. moj , 

'I 111 p.is.i'Mi vvl'wl. w.is UiiintI in iln .diiinni.iiv lan.vltd \i /u/ c /i/« /.‘ir bv 
Leg! I . Ii.i~ in I 11 stiiiheil in ii t.iil b\ Mis I'ltiui. 

, Morphology. I In-* in iln il.i*.'! ll.ne >*ta|^e ine.isiii 1 ** 1 ^ lo.ijjw 
inhniithbx 1 lo ] 11 in bi 1 .id lit .ind 1 n .iii nnindi'd b\ a ■ 1e«u , llexibU'Ct toplasin 
pioxithd wiifi iiiMiiM lilt in^idi wliiiii 1 ^ .1 L;i.inii|:ir piidoplasni with granule.'* 
aii.mgtd in 'in h .1 w.i\ .i** !«• -iin'^i >i .1 i \ ti«pii.ii \ n\. I'lie tioplioiiiu.leiis is 
oval, tin kiiM toiiiii It'll* It i.iii iv , .Mid < Inoiiiidi.i .iie loiiiul widely sepciiatr 
Iroiii one anolin 1 . \ bh iili.noi.ki-t In- ilosi hm he well -ilex eloped lla^elluni. 

Life-History. iln ll.i^eil.Hi'.iti.ii In *>it*sell lo tin wall oi th^ gilt Ol lodebiis, 
:muI (liMiles until in. ill nioi loide- I01111-, lesult, xxlinh, shoiti niiig and ein \ -.t- 
ing. toiiii the* j‘o I ikn^i ll.ili ' Ji noxx 1 *.i .ipe-. I lolil 1 1*' litjsl as minute 

1 v-its in tin l.'r* I s. xxhnh .im* di potili i| on llie li.ixesol w.’iier jilaiits. 'I'he 
lU'i t s .Me ealeii b\ ilit-xonnn \tpn /• . Iheii i-> 1 tmliiininalix’e 01 t asnal iii- 
it* turn, .Mid now tin ill'll * i»d * \ .ts, whn li ait **ni:Lll oval bodies, ^x'ilb Iropho- 
aiiil knn Io mil If 1, loiiii i In- pi 1 ll.i';ell.'i|i -l.i^i ol the 1ile-f \t Ie, \x liieli pas.se.s 
into ihi- ll.ie,( ll.i te .'nbilt * t.i';i 

Hereditary Infection. In .iiidjiion, \b.*.s I'oilei has seen nagellale lorms 
pasN ihiiiiie.h tin w.ill f»l Ihe gut ne.ii the ox'tirn s, into xxhnh they j'eiietrate 
and eiK v*-! . all fjt whnli! iiv;^f»1 ix t ol lieierli(ai\ iiilei tuui. 

H, btttschlii Six die Kent, iS.'^i 

In rrtlobiit'^ pm il bin il b.i-. not bi eii pei iei tly studied 

H. pycnosomse Kfiubainl, itjo.| 

In PviHOSoiMtt put-irdiw Wiediuanii, in Afraa. 

H. davidi I ..donl, if)<iM 

J)estrilK*d in Jiuplw>hia piluhftia bv ]..aiont, in Mauritius, Cexlon, and 
Keunion, East and west Atrica, West Indies, I’orlugal, and India. ' Wc have 
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oitcn tins si)ri ics iii C«'vlon. I lie parts ol llu* phinls'atCot led arc 

not healthy, the dihoaseis ealU*<I * tlaj^clldsis.' Mis^ Hfibertson lids louud 
a similar parasilc in toiloii plahts in I ij.'inilii. It meiisiires n*'5-ih-3X i'5 
microns. 

'Other Species.— //. ;’r(r6i//.s' LiVd. m the Malpi^liiciii tulniles o( the 

larvceof T>ntypus : Ji. Lei;ei. in the mid-^iit, near lln* Malpighian 

tuhiiJesof Da^yphorit pnaiorHiii . // „nhn/fiUt lA'<;eT. mo nithe^iit oi I itbanus 
glUticopis and ilrrmatopola lUlmt tl .siiw-i/'A lMii\V€i/.rk. in 

till! j^l ol Stircophtiiiii fi(At 7 >tn’hnf(htiti‘ . //. futnihyu.'* l-e'.iilitj, //. oesp/g 

lV>rter, 1911. in llief;iii iil \’t '>pit t riif'n- . // tLii^phlhnhin M.u Uiniioii, lyog, 
in ( tfunphlhfilnni'. ^ , //. ( lidtlon and Mdane, !*/•?', in 

J^rusophUa oonlu^a. 

Genus Grithidia . Mfni, iith mf ii'ft 1907 

Definition, i U ipiMniiKiiii id*, in wIiuIl tin •^•lu/cmt 1^ I liaiai icM/eii I13' an 
aitennated posieiioi end, to wlie h the fla^*elhiiij isatlai hed l>\ a 1 iidnnentai y 
njidiil.iini'j nii'iiihraiii . I Ik kinetoniii h ii*^ i- -•ilii.tttd 1 lo^e to tin* Iropho- 
nuihn^. iitlier on tin* i1jij^« liar -.ides or ^ll;;lllK .uid r.niK a httli- on ihe 
dll.i;;t.llai a.^p>‘( 1 ol iln <. >^11 in Iimi 



he toimd in theiUiiiii ntai V ••iiiidid 1 1 : ’ph' in •• ttf ipi i-’ timlin ujo ; |*aiion 

workcil Old the hie hi «toi \ ol i i.lhni'ti 

Grithidia gerridis i’.Uton 

Thi.s flai'ell.i te I- .1 p.ir.«>'Mi in (i /#»• li'^,i,i:ni I tlnnin'^ ind iii .1 ^peiiisol 
MiciomIm, .ind in a w.ilei Imj*. fillie«l to /*> Joiind in \l.nlias The 

iKii^illate IS iijninl in the k lop ol lln iie.iM 1 ,1 < .1 loiind, o\,il, o*' pi. it -.hapeil 
lN)d\, ( to (i // III ii ll•.;tll .iiiii ill} ] // in hie.idlli Ml wliii Ij lie .1 1 ill iilar liopho' 
mil leii^ .ind .1 lod sli.ipvd kiiu toiiin leii-. 

I he pcira-^ite i;/o\\‘; and heiiiine.s \:if iiol.i ii d. sIiouiml;, when loloiiied, a 
small ]>ink stfiiniii^ .11 1 .1 between 1I11 Kiin tonin h iis :in<l t he penphei s . w hu h 
later Luionii s «i di-^lnn i pud. lod, .ind n, a 1 iidinn m.ii v il.\'.;elhini .iltai In il liv a 
indiiiieniaiy iiiidulatiiiL; nuinbr.int to tin* tell, nii-nibiane shows «is a 

biLiU ])in 1 v k'niii tietwein I he Jiaet Hum .uni tlieKiilvol 1 he parasite. 

Later till' lla^elhim c.ui beseen<tn»iin.; lioin .inai Inoin.itu iiiia. tlieblephaio- 
plast, I lu.se to the I’.ineluimi h iis, .uni 1 iiJiiiiiiLt uIoii.l; the peiiphei \ ol the pfira- 
sitc. 

* 'I he kmetumii lens nu 1 ease.*, in sr/e, and the liojihoniit leiis 'show's it.', ehromo- 
.some'*, while i hi oniti til p.ii In Us .ippi .11 111 the 1 \ lopki'.in. 

1 he kinetoiiiii lens now' tippmat lies the liophoniii It n.s, and elongates and 
divides, -while the tla;.>elliiin tini keiir. and splits li)ni;itiidina!l\ , so th.i1 then 
aie iwo kiiietonui lei and two lla^ella. 

. The lioplionin ieus and the i ytuplabin now flivide, .so that two daii^htei 
eells are formed, which in turn divide, lonuin” rosettes ol eight to lorly or 
more i oils, measuring 6 \o lo // m length bv to tS in bread tli. 

I'-venliially the rosettes bicak iiji, and tht* rounded parasite has .1 * eiitral 
nuelciis and a kinetomicleiis at one skle, and from a poiAt elose to lins a llagoL 
Juin pasbCb round its i ircumlcrcnce, giving it an undulating contour. The 
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parasite elongates, and the j^stcrior end is drawn out along the flagellum; the 
length is now’ 15 to 45 and the breadth 2 to 4 /a. They arc often^ found 
agglomerated togetlier. 

Longitudinal division now takes place rapidly, and the parasites pass down 
the intestinal tract and bhorten, until they biVome round bodies with long 
flagella. A change then takes place, the flagL'llnm becoming absorbed and 



Jm<.. 85.- 'Ijih I.in t'Tii i.i; Oh ( nthuUa giintfis I’afton. 

(This IS .1 diagriiin rcm.structed from Patton’s drawings.) 

14, Crithidial form; 15. very slender forms; iG-ib. rounded forms losing 
theiT flagella; 10-3, ))i'ell<igeU.itr round foims, gradually increasing in size; 
4. 5. formation of the llagelluin, 6-8, division; 10. agglomeration; IX-13. 
division. 


finally detached, and the ])arabit<' np]iearing as a rounded body with a tropho- 
and a kineto-nurleus. The life- history ib completed by the bodies being 
discharged with the faices into the water, and so tal<||||^ by a new host. 
The ovaries and eggs were not infcrlitl. Tliis is a^^H^llent example of 
Minchin's contaminative method of infection. ’’ 

Mits Potter has fully traced out the ii£e-hibtor>' of C'. gerridis found in Gerris 
paludum in England, and conflmis Bsttqift's researches. 
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Crithidia melophagia Flu, 1908. 

Flu bas described Criihidta melophagUi in Melopkagus ovinus, a parasite oi 
the He gives an account o£ asexual and sexual rc])roduction. The 

l&tter is characterized by a process of reduction, followed by conjugation with 
the formation of an ookinete and the infection of the eggs of the insect, which 
cause a second generation of dies to carry the organibin (Fig. go). 

Other Speeies. — C.jasciculata l..uger. 1902, in the iiitestmes of females of the 
species Anopheles maculipennis ami in Culex fatigans Wiud.; C. campanulata 
l^ger, 1903, in the intestine oi Chironomus piumosus ; ( tnintUa Utger, 1903; 
this parasite is found in Tabanus tergestinus, and is i haractorized by liaving 
a thick rounded end; C. cleii fluidic and Lewis. 1912. in Ctelus uav^us Dali, 
C. puhds Porter, 191 r, in t*iilvx irntans L.. C'. hyi>trichopsyll<v Mackknnon, 
1909, in Hystrichopsylla talpa, and a number iiniiaincd bv Miss Lhibertson 
in Hemiptera in Uganda; Lrithidia hyalommce O'Farrcll, 1913. 

Genus Leishmania K. Ro^s. 190/.. 

Synonyms. -Piropla^ma J-av-oran and Mi'MiiI, Ilrlcosoma 

Wright. T90J. il^rpcUmonas Rugiirs. 1904. 

Definition, •llcrpotoiiinniiiic. lining principally in oiirUnlirlial. 
cells, but also found in U iicocyti's :iiid in tin* poriplu ral blood of 
mammals as small. ovmI. cytuplasinic lua^si^s with tropUo- and 
kineto-nucloi. and develofiing into flagellate bodies in cultures. 

Remarks. -— Three species arc known in man, morphologically 
similar, but pathogcnctically different: Leishmania donovani 
Laveran and Mesnil, 190,5. L. infaniitin Nicolle, 190S, and L. tropica 
Wright, 190;^ and probably tlure are other varieties. 

With regard to these species there is a general con^msus of opinion 
that L, tropica, wilh its variety anu^ricana, is distinct from A. dono- 
vani and L, infantum. In respect to the two la^t-iiamed forms it 
has been argued tliat they arc idtmlical becau-.e:- — 

1 . Both attack adults and children. 

II. A monkey imiiiiini/.t‘il against L, infantum is refractory to 
L. donovani. 

On the other liand, there are some differences, viz.; — 

L It is true that botli attack adults and children, but the latter 
are much more easily infected by L, infantum, 

II. L, infantum inlects dogs readily, while thuse arc more 
refractory to A. domnmni. 

III. L, infantum, according to one exiierinunt by Nicolle and 
Manccaux, only jiriKluccs a local cutaneous lesion when 
inoculated under the skin of a nioukt^y, while J^. donovani, 
under similar conditions, according to Row and Korke, 
produces a local cutaneous lesion, with or without a 
general infection, when inoculated into or under llu* skin. 

For the prcseAfenWc shall treat L. donovani and L, infantum as 
separate parasiUpp' 

The Sudan parasite is considered by Archibald to be distinct 
from L.in/aM/MiM because: — 


*4 
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I. It bfhavis liJkv I . donovaui in llial il docs not leaclily infect dof»^ 
expel mu II tally. 

11. 11 l)(‘lia\t‘.'- like L. donvcaiii in that it produces a local cutaneous 
lesion, Willi or willioiit a Kcnerai inivitioii, when iiiocniated into 
tliUMkin ol a inonkey. 

He fiirllu r lielicves that it a specidl variety of L. donovani 
because : — 

1. h lias ‘'igiis oi a lO'ial jii u.» lilc-hisloi c. Tin.'- has been 

ulipi Ud to 1)} \\iii\oti and Lawian, hut Isis heeii loiiJhinied by 
sinaliiiKiii in two < ases Irom Malta am! li\ Stalli.in and iiiitler in 
Sien.i l.iojie. 

11 . l'*x])eiLiueiilcil i-MileiiK i^ not in lavniii oi il.s biiiif; iimec t-boine. 
tjii the iontiai\, (.iieiid lif‘diiiLi i xpi i init nts sii;:;^est that the 
method ol iiilei t loii is oiiil, wliili a snuiy ol tie ejudeiiiiolo^y and 
<iliur Ml t'' make ii j'robahlt* 1ii.il li is vi.itei-iii>] ru'. '1 lie Ucchnf^ 
expeiinu Tils havi bet II ( oiiiLrinei! I)\ l*.isil(, I hough objcv li>d to by 
Lcivei.'iii M'liile the i pnleniioloex sii)*]K)rls lai ts iiotii ed by lious- 
lii-ld 'I lioiiisfiii, and JMai*- h«i1l. 

LI 1 1 111 IcK.il lesion pioijmi.t! iiitiai iitaiii on.- itioculaiiniis into 

nionki \s does not ixfnhit «ni\ eosiiioj'liili li iiiru li-s, wlii' h is 
difuieiit iiom ihi- |l.•.llln^ pniilm ei! hv / but il is not 

known will thii 1 Ins o< i in s m not in thfi‘>e due to / . di'novtnn and 

We theieluio lecogiii/e it as7,. doHOvam varictas luchibaldi, 

Leishmania donovani Laveran and Mt'snil. icjnj. 

Deflnition." As7.s7/mif9in/. prudiuin^ in man the and symp- 

toms of liojiieal kala-a/ar, in eApciinu nlal monkey's 'f^i'iieial and 
local infei liniis. Imt not leadiJy iiifei linj^ doi^s. • 

History. ■ riic Jiistoi\ is fully in ( Ji.ipler XLVIl., ]>. 

and it need only lie iem.iik<-d lii.il the parasili- Tliseovi-ii-d by I.cisli- 
man m w.i-, deM nbed by Iniiisi-lf ami by J)oiio\an in iy<»3; 

wliile Rogers, in <niUi\ aled iJie jiara^ile at jj' ( . and disc overeil 
the lla^ell.Ue .sla^^i-. 

('Iirisloplier.s. in ioo|.. coiisjdeuibly added to our knowledge ol 
lliesi paiiisites. and I’atton, in Kiob.ind rt m> 7. ‘showed tliat tliey were 
not merely loinul more commonh lu tin- leiicocx tes ol tJie periidicral 
blood than had lx en l)^evioll^l\ believeil. but tliat tiny could develop 
into typical llagell.ites intlie Iied-biig, f Vnnifnm n//z//zi/tf//ks Sigiioret, 
iS.SJ (which is tile same as (\ macroLCphalii'i h*ieb). but this is 
api>.iienily nioie in the ionn o! a natural ciiltiin* than ol acyclic 
developiiunt. 

Development in the Bug. -Aciordin^; to Vat tun. the ]>aia.sitcs aic ingested 
by the bu*; ein losed 111 ilie huge nils or leiiioi yies. as just mentioned, and 
dovcluj) into lullv ihigilhiled lorin.s witliout leJcreme to the tempeiature ol 
the external uii . 

The fust change lugiiis iiMially by an iiu reuse 111 size up to 4 to 7 /a and a 
vacuolatiou ol the < ytoplasm oh the seiond day, but iTiay be deierrcc' lor 
several days. 

'J*hc single paiasilc may pioi <-eil directly to ilageliution by the apjiearancc 
of an aiea stained liriglil pink by (>iemsa, and called ' the flagellar vacuole.* 
This viuuolc, whi( h has a daik cuiilie, lajmlly iiRi-eab0.s in .size up to i to 3 u, 
anil, |#tis.siiig to the surtace, .sends out a small pink brii.sli, which lorms the 
tlagelluiii by merely growing lunger. There appears to be no doubt that the 
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flagellum iorms in this vacuole, aivl is not dircelly connected witli the kiiielo- 
nucleus. 

The flagellate form has a dark Mue. granular cyluplasiii with a (.irrulai 
t rophomiclcus, which slams d*‘eply in the fenire, arnl a kiiielduurliius Iving 



l-'u.. S<».— Li'i^hmaiiia iionoi-tnii J-wi-uw and Mksnii 


1, h'ree iiiiiiicleiife forius (.iMei I'lii i.stuphtM.'i) ; eiulotUelial n il .ind leuco- 
cytes cnuLaining parasites (.illei C'hrisiophers) ; cu])dLiiy 111 lie* Ijmt. 
showing eiif lot heli.il cells coiit. lining p.iuisjie.s (.iftei Christ ophei '•i , j, two 
p.*Lrasites escciping from .1 leinoiyti* in the tdinK'iit.iiy i.iii.il ot llu* luig (.ittiM 
I’citton); 5. further develo]iriLeiil jii the hug (.ilti'r I\l 11 iiii), (>. ILigi'll.itc lorniN 
111 the bug (.iftor F\ittou); 7-11, culliire lorms (allei J.<*L^liinan) ; 7. .S, y slidw 
thl^ di‘velopmeiit ot the IKigellum. 

across the long dianicter, and situate«i near llie tioidioiiiii leie-. <nul po"'i.'--'ing 
a long Ibgcllum consisting of a numfier ol lilaineiils adhering \ lo^-iv togctliei , 
mserti'd into a pale area near the kineloiiui leus. 1 hese pai.isite'^ ni.»3 divkle 
iwo equal or unequal flagellate forms, and apparently may go on SGf 
dividing lor a length of time. 
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Instead of proceeding directly to flagellation, the parasite may show a 
division of its nuclei mlo two. with the lomialiun of two flagella, and then 
division into two llagi'Hau* jiara.sites. or the nuclei may multiply without 
division oi the i yto])labiii, so tliat forms contauiiug lour to eight nuclei may 
be iouiid togetlicr, wliidi uveiitually brc'uk U]) into M'lKirale llageUate forms. 
I'attuii has the de\elu|iiuf'nl into the ])o.sl-ilcigel1ate stage, and 

belifxes that li Du- bug i^ led upon human oi monkey's blood the ilagellaU.'S 
aj u qua kly destroyed, but li not so ted tlu* eyi le of development is completed 
in ten to twelve days after a singU- U-ed. 1 le believes that this dcstrucuon of 
the ilageliaUs by warm blood is the cause ul the endeiuicily oi the disease. 

Douovau lli.it the true host iniiy bti Conorhinus rubra- 

fabcialiis, but Paltuii I’mdb that llu* p.nM-.itv in this dogonerates 
and ilcVcr lljigellLiU ^. 

Further, the t videiici stj Un oollecleil does not >ii])j)i)rt the possi- 
bility oi the l)u;i. the lle.i. the mosquito, the phlebolonius. the 
domestic ily. the Ui\\'>y . or the tickasbeini; the causal agent. It will 
be remembered tlial all these arihrojiods ])ossess flagellates of their 
own, whi«:li the researches ol Fanthaiii and I’orter. and Laveraii 
and I'rancliiiii, haw shown to be capabh' ol ]irodiicing disease and 
de.ith in m.imm.ds when mjecletl (viUe p. JO3). 

As tj\ann)les ol fLigellalos occurring in bugs we may quote: - 
Hcrpctomonas in militarise loiind in the Sudan and 

investigated by Archibald ; //. has pci uxLyf^ieus hospes ; II. aspongopt 
Aders in Aspongopus vidualns (Sudan); //. pyrrhoc or i in Pyrrhocoris 
a pier a ; also Ciithidia in ('Ictus varius, (ierns fossurum, Comrhinm 
rubrofasciatiis. Lcptocoris invittatus ; also .1 trypanosome in Neotoma 
fu^dpes. It is tlierelon- luis-^ible that the last word has not yet 
been said with regaid to arihrojiods and tlieit* flagellates as the 
causal agent oi k:d.i-a/ar. 

Archiliald’s exiierimeiits with the Sudan variety arc very sugges- 
tive that tlu'. iiileclion may be per os. 'I'he cycle may possibly be 
trom man via the f.eces to some w.iler arthropod, irom which' it may 
(’scaj)e .dso via the beces into water, and so vi.i the mouth into 
the alimentary tract and system ol man. but tliis is not yet iirovcd. 
With relereiice to this it should be remembered that Fantham and 
Porter infected \a)ung rats by £e( ding with "Sc pea cincrea containing 
Herpetomonas juculum. 

Tiu* prebeol state oi our kiiowLedgc with regcinl to Ihis parabitc is that it is 
the cause of the rlibcabc called kala-azar; aiui that it is probably spreiid by 
means of some arthropod, but the particular i arrier ib nut known. 

Geographical. — 'I'lic ])arabit(’ ls known to on ur in India, Ceylon, China, 
Arabia, Kgvpt, and the Sudan, and iiiaii> parts ol Alrica. 

Morphology.- I'he para-sitc round, oval, or pyrilonu in bhape, measuring 
2 to 3*5 /I m length by i'5 to /z m brciidtli, witli a granular cytoplasm con- 
taining two I hioniatic iiiabses. the larger, mure ruundcMl, .stains slightly; the 
smaller, rod-shaped, stainb deejdy. Prom the latter a linear structure (Mesnil 
and Novy's rliizoplasl) runs to the acute cml . A vacuole is albo often present. 

Dtotribution in the Body. - Ihe parasites are iound sometimes m large 
numbers in endothelial cell.*^ in the capillarich of the liver, spleen, bone-marrow, 
lymphatic glands, and luui o.sa oi the intebtiue, in the blood trom the femoral, 
portal, and hepatic vciius, and more rarely in the circulating blood shortly 
before death. 

Parasites liberated trom the large cells are apparently taken up by mono- 
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nuclear, }wlynuclcar, and rarely eosinophile leucocytes, and may be occasion- 
ally seen in films obtained Irom the finger even in early stages of the disease, 
though more frequently near the end. 

Trentlein has stated that Uic parasite is to be also found in red blood cells, 
but probably they arc merely lying ni the (oncaMty f»l llu* red i nrpuM’lo. 

Life-History. — MultipHration in man takes place* by simple binary fission 
and by multiple <livi.sion into three or more bodies. ‘l>ivi.sion begins at the 
broad end, but cylological details arc still wanting, and the rest ol the life- 
cycle is unknown. 

Cultivation. — Cultures are obtained by adding the s]>leeii- juice to a sterile 
sodium citrate solution and inruhating'at 22® C , as done by l^ogeis, 01 the 
N.N.N. medium may be used (p. 377). 

inoculation.— Monkeys, rats, and less readily dogs fan be infeeled. 

Pathogenicity. — Leishmatna rfoMovam i.s the cause of Tndian kala-azar. 

Archibald’^ \'ariel} ol Loishmanla donovani. 

Definition.-— thmouam, wlii< h does not rcaililv inlectdogs e.Kperi- 
mcntally, with signs ol a cottal stage in it.s lilc-hislory. 'I’liore is cvidciH C 
that intei tion is by means ot water. J labitat, Anglo- L'.gyplian Sudan. 

Remarks. — ^'ihis paiasilt Ims been investigated by ISoiisheld, who reported 
also a natural ('aninc inicrtion theiewith (tins, however, has not been confirmed 
by Archibald's iiianv invesligalions), ami also by Marsliall, who inicctcd 
monkeys ami ])eiioinL(‘d manv careiul experiments. Anhibald's reasons 
lor believing that this jiarasde is a variety oi /-. dotiovavi^Tir-- 

1. Coccaf -Ceilain cot cal Uidies ha\c bi*en noted by .Aridutiald in 

liver smears ublaiiKsl irom a (*asc tbiufallv simulating kiila-azar. Material 
obtained by liver pum tine irom this < use prod iictsl kala-azai when inoculated 
into a monkev, aiul Ah IuImM sllggeKt^ llu* hypothesis that these* octal bodies 
represent a stage in the lile-history ol the l^.ishman-I)onovan ]>arasite. 

2. /i/u'rff’iwm/ogv.— hi th<‘ Siulaii Ihe evhlem e (ollccted by Areliibald-docs 
not suggest that th<‘ disease is inscM-l-lKirue. This observer ])rodured the 
disease m moiilcoys by < arrying out eareiiil teeding ex]>eriments. and siiggesis 
that the disease may lie water -I lorne, a point w'hifh agrees with thef)bservalioii*< 
of Buusfielrl, rhoiuson, and .VIar.«,hall, that Ihe di-;ease exists niort' «oininonl5- 
in viikiges situate neat water than in 1 hose Jai tin r away. A large number oC 
domestic auinials have been f'xaiiiiiied by An'iiibald, and none have', heen 
loiiiid to acl as natural hosts ol Ihi- ^ 11 us; *'ven <*.Kporimen1al evidence slurws 
that dogs aie not leadily susceptible 10 the viiiis— -a Jari wdiich tenils to 
differentiate tlie parasilesol Smlan kal.i-axar Irom tlinseof the. Mediterranean. 

Clinif ally the diseM>e rescinbli-s that met with in other coiinti les .\s an anl 
to its diagnosis and as indualion for s])lfMiii ])unctnre being i.inUHl out, 
Archibald reconls the lad I hat ])eripheral bloofi lilins Irom siispeiti'd ra.ses 
show evideni e ol bloofi destnulioii. l(*iu o]K‘nia . aiul iiicrease ot large mono- 
nuclears and large lyin phot \ les, together with an tib.Si'nce ot eosino])hi]es. 
'fhe comparativf or total ahseiifo ol eosinophiles are suggestive oi the 
disease; Jiirthcr, during Ihe course erf the disease an increase or diininiition 
ot the eosinopliili's in the trcuipheral blood is some eriterion fts to whether 
Tf*<'overv liom kala-a/a? is hkc-lv to result. 

' Leishmania infantum Nicollu, i()oS. 

Synonym. -Leishmama douovavi Laveran and Mesuil, />n> 
parte. 

History.— Tn Cathoiiv observed peculiar hodit'S in films 
from the spleen ot a child who had dit'd of an ill-delinod malady m 
Gouletto, in Tunisia. 'Hieso bodies Lnveran n*cogni/e(l as L. 
donovani. In 1905 Pianese announct*d his discovery of Leishmania 
bodies in large mononuclear colls in the smears from the Ii\'t*i and 
spleen of children dying from a type of infantile splenic ane'emia, 
which he proposed to call infantile Leishmania amemia in order to 
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<1istinjE(iiisli it from otlior forms of infrinfilt* splenic amtmia. In 1907 
Nioolle and ('assiito obsem'd thc‘ ]>arasiti*s in the spleen of a child 
in Tunisia sulterinf; Imm irn*”nlar lever. s])lenoineiraly, etc., and 
Xicolle nanu'd lids disease intaiitiie kala-a/ar, which is a most 
smiabl<- name. Alter tld^ il w.i*^ descrilx-d in ('nde in T907 by 
Aicliei ; ill Sieilv. Mminboli. ( alabiia by (iabbi and Feletti; in 
H/in it w,!-^ found in Malta b\ ( rilien, in Lislaui by Alvares, while 
f Iabbi ]>roved tli.il the diM-asi' ‘ jionos,* as si'en in Sj)i*z/.ia. was the 
same diseaM*; and (‘hristoman(»s. AraVtindinos. and Michaelidcs 
l(nmd it in the (irecian islands and (ireece itsell. In rgii Christo- 
monas f(uind it in sevisal plac<'s in (lieece and Asia Minor, while 
llatinos fouinl it in t'<»rfu. Kel.dinos in P.nis, and it was ioiind to be 
widely distributed in Sniitlieni Italy and Sicily. Alartzinowsky has 
*)l)served cases in Mosc.nw. 'rasliiin Ibr.diiin in 'I ripoli, Leinain* in 
Al;,ders. and SInk.i and Zarll in T.i'^hlo iit in 'riirkestan. Marshall 
rejiorls the disease ainoin; •.hililreii ol about twi'lve years ol af;(* in 
the S niiar |)ro\'iiice ol the Nid.m. 

It is thus seen that A. infantum is 
mainly foiiiid around the MeditiTianeait 
ba-»iii. bill in.iy eNti lid to Moscow and 
to'l nilo stall; |>iobably its ••eoj^raphical 
disliibniiou is but litth- known at 
pie'.eiit . 

'Ihe '^ln^l^ ol tile lifediislor^' be|:;an 
by thi* « Npeiimenls ol Micolle. who in 
succes'^lully inoculated a clop, in 
I unis intrahe])alically and mtraperi- 
IoiumIIv with s])Ieni<: blood from a case 
ol infaiitiU k.da a/ar, nioiikc-ys wcTe 
.iUo niociil.ited sue.e.esslully . 

Later. .Maiiceaux, t omte. l.averan, 
Pettit, lemma. l)i (‘ristin.i. ('aiinata. 
Alv.iies, ila '^hlva. Pnlvireiili. and 
I oin.isi lli. successfully inoculated dops, 
monkeys, and -.jimiea ])ips. ami \'ol]>ino 
])roduced .1 piiii K local lisiou -.oim-wli.it analogous to Oriental 
sole b\ iiiocuiatmL: Hit laniiea ol a r.ibbit lioiii an inh'ctc'd clop. 

Ill n^oS \ieo||<- and ( omtt lecoided the discovmy ot sjiontanc'ous 
kal.i-a/ar in tlops in rmiis, and eyeiitualK lound i -S ])er cent, to 
Im- inlecti-d m the spiinu. but this perceuta.ee was raisc'd by the 
N'lLii Ills to 7*2 ]). i Cent, in the suninier m .Mpieis, and Sevenet has 
lound that 111 Alpu rs i*ti ]m r cent, show iiih ction in the spring and 
]M i Cl lit in the summer. J-Jasile. in an endemic region, liordo- 
naro. neai Mevisina. hniiul tweiilv-scweii inlected dogs out of thirty- 
tlirc'e examined l>y trephiuin.p the head of the femur and making 
smears ol the bom-marrow, and he obtained also a very important 
fact when he fouial inlected do.ps in every house when* kala-azar 
had been found b}’ (Iabbi ; and ^till more* interesting is the obscr\^a- 
tion that infected dogs were lound in houses without cases of kala* 
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azar, but subsequently a case has already occurrerl in one of tlu^so 
houses. Canine kala-azar has also been found in ('atania, slightly 
in Rome, in Myg per cent, of dogs in Greece by ('ardamatis, in 2*f)() 
per cent, in TJsbon, also in Malta by Critit'n and llabinglon. and in 
a few dogs in Colombo by Caslellani in iqii. It must be noted, 
howe.ver. that ('olonibo, being one of the gri'atest harbours ot tlie 
world, sonu‘ ol the dogs foun<l a re in reality imported dogs. Negative 
results are n^porteil by Donovan in Madras in i.J.SO dogs, by 
b'ullebom in Hamburg in 50 (U)gs. I)y W'enyon in Hagilad in no dogs, 
by Jemma, Cristina, and ( aniiata in raleinio in 127 dogs, and b}^ 
Archibtdd in the Sudan. For a long tinit* cats were examined with 
negative n'siilts, but ii*e..ntly Kd. aiwl Kt. Sergent. I.ombard, and 
Quillchini, have found .1 lour-month-old kitten t«> be infected in 
Algeria. It will thus be seen that ol all the endemic centres of 
infantile kala-azar, J^alermo alone affords n») ividence. of natural 
canine kala-a/.ar. 

As the result ol his woik Hasile, su])porting Nicolle, has come to 
the conclusitm tliat iiilautile and canine krda-azar arc one and the 
same disease. H(! neared a uumbtu ol dogs in tlu‘ laboratory in 
Rouio (where canine kala-azar is rare), and some ol these he took to 
Rordonaro, where they coiitracti'd canine kala-azar and died. 
The parasites were found in the bone-marrow, sideeii, and liver 
(Fig. 87), and also in Pulcx serraticeps, taken from them during 
the last stag('S of the disease. The dogs in Roim‘ were' sub- 
sequently killed, and lound to be freti from L. infantum, P. 
serraliceps from tuhib<»ratorv dog whose bou(*-marrow contained no 
Leisliinania were isidated an<l kept at 22" C. in two glass vessels, 
and <!Ventually <»ne lot wan h'd on spleen-juic<‘ from a c.ase of canini' 
kala-azar, while tin* others wen* kept as controls. AfliT a time the 
intestines (»f the Ileas were dissected out and divided into two 
l)«)rli<uis OIK* was used for siiie.ii'n, .md the olher was made into 
an ^•mulsi<M^ and iuji'clt'd nubcutaui-ounly into a young dog om 
month old, tile boiK'-marrow of which had beim showMi to be frt*e 
Irom K(*ishmania. while another di»g was used as a control. 

'I'lie suieais Irom the, iulected fleas showed numerous si>ecimens 
of I.ejshmania in a state of mnlti])lication. while the control fleas 
were free. Alter filteen davs the* d«»g became ill with lever and 
loss of appetite and dejection, and slu>wed the- parasites in the peri- 
pheral blood. In twenty-nine *liys the elog dieMl. probably as a 
result of an o])eration to obtain bein** marrow Irom the tibia. 
Natural iiilectieni i)y flea-bites was effected by introducing a sick 
dog covered witli llt‘as into a cage containing a lutcli and two thirty- 
day-old ]JU])])ies. whose bone-marrow had b«*en found tree from 
infection. In thirty days these, dogs were found to lx* infected, 
and subsequently the puppies died, but the other dogs livi-d, 
C'ontrols wen- not infected. Rasih* lound P. serraficeps in tlie bed- 
clothes and mattresses of families who kept dogs in tin* hou*-* , and 
some of these fleas wi*re brought to Rome from dogs i»r mattresses 
of peoifle living in Bordonaro, and wore fed upon laboratory-reared 
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marrow-examined, clean dogs, whose peripheral blood and liver had 
also been examined for para sites with negative result. The dogs be- 
came ill and died, and tlie pamsitcs were found in the bone-marrow, 
]iver, and sph^en. C'ontnil dogs wore theil killed and found healthy. 

Rnsilc concludes that V! Sicrrati ceps is the carrier of the disease. 
In Bordonaro }i(‘ examined i.ooo fleas from dogs and the beds of 
families, but found only four infected with Lcishmania. With 
regard toP. irriians, Basile linds that it is frequently a parasite of 
tlie dog. and that among specim<'ns caught in the bed of a child 
suffering from kala-azar ono. was found to contain Leishmania. 
From experiments he believes tluit fleas are infective from December 
to March. There is one curious ]U)int noted, that Leishmania was 
found in spleen, liver, and bone marrow only a few days before 
death, though tlie fleas had bitten tlu‘ dogs three months earlier. 

Witli regard to tlif objections to Ibis work, Gabbi has pointed out— 

1. Canine and human ilot-is placed in lontcact with pure cultures of 

Leishm.'inia on Nicolle's blood-agar show blood in the gut, but 
no I-eishmaniii. 

2. T^eishmania in <nl lure with intestinal bacteria from the flea or in 

culture with the juice tiom lli< «.aine do not develop. 

St.TT ving ilcas placed in « ontact witli spleen-juice obtained by puncture 
Irom a < bild with kala-azar tlo not bc^come infected with Leishmania. 
MaziK'chi in Piedmont finds tbal the Jleas of dogs possess flagellate Ixxlies 
of a cnthidia-Uko nature, distin< t from Ikisilc^s description of the Leishmania 
liodies found by him, 

Alvares and Pereira da Silva*.s experiments with C tenocephalus serraticefs 
support Pasile, and they believtj the inlet lion to be contanfinative via tne 
la*ce.s. , 

I'he main objet lion to Basile’.'- experimcnt.s is that they vrere conducted in 
Rome, ill which place dogs may a(<|nire natural laiiinc kala-a/cir; .secondly, 
the question has to be solv< il as lo whether the Ixidies seen in the flea are or are 
not T.eishmania, and il no1 . wdiether lliey are some parasite naturally oceurring 
in the flea. 

Tkisile des< libes tJie forms ionntl in the flea as follows: — 

In 1 he mhl-gut 1 .t'ishmaniadike ioriiis as oval, rouiulcHl, or pyrilorm bodies, 
2 to 3 /I in lenglli, with an ext <*iitii(allv-p1a< ed trophomicleus, and generally 
a kinetoiiucleii.'i. I^jirge tnrins, to fi by 2 to 3*5 /#, an* also seen, and more 
posteriorly pyriioi in Ixidies, b to S ^ by 1 ‘3 fo 2*5 /i, wliii h latter are provided 
with flagella Wasu ring aliont 3 /i 111 length.* 

Basile concludes that there is a cycle of development with preflagcllalc, 
flagellate, and post -flagellate lorms. ]hit a number o1 fleas have been found 
to ]>us>«ess natural parasites belonging to thegenera J i erprtomonas and ( rithidia, 
aiul Miss l*orter has <h*fimt«*ly jirovi-d that < rtihidia pithcis is a true i)ara.sito 
«>f P irntavs. 'I'lie list ot known flea para.siles is:— 

( 'riihiditi pulicis Wen yon, igc»8, in Xrfmp^ylla clropainr. 

* iithuha rtevophthalmi I’allon and Strickland. iqci8 , in I^efiophthalmus 
a'fiwtci, . 

i'rii/tidia hv^tnchopsvlliP Markinnon, in Jlystfichopaylla ialpa, 

Cnthidm pulicis Porter. 191 1, in I^ulrx irritans, 

Herpetommias ctevttphthalmi Mackinnon, 1909, in Ptenophthalmus agyrUs, 

There are also a number of unnamed flagellates recorded — e,g., a species of 
Herpetomonas by Balfour in 1906 in Lamopsylla cleopaira, which may be 
the same as Wenyon's Lrtihidia. It does not appear certain that Miss Porter's 
Cfithidia and Wenyon's Crithidia are the same, and if they are not, then 
Porter's Cfithidia must be given a different name. 
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The identity of infantile kala-azar and canine kala-azar is supported also 
by ^ndi's experiments on agglutination. Animals inoculated by him with 
cultures of L. infantum developed agglutinins for this species, and nearly 
in the same amount also for the £,cishmania isolated from dogs, and vice versa. 

Franchini states that Anopheles maculipennis can be infect^ with cultural 
forms of Leishmania. Gabbi incii]|>ated at one time Musca domestica as a 
carrier. 

Moi^hology. — L. infantum so closely resembles L. donpvayii as 
to be indistinguishable morphologically. 

Life-History. — It exists in the i)eriplicral blood, bone-marrow, 
spleen, and liver in children, and suspicion is aiouscd tliat it may be 
spread by fleas, and that aflagellate and flagellate organisms seen in 
these parasites may be stages in tlie life-cycle. 

Culture. — It is easily cultivated upon th(‘ Nicolle. Novy, MacNeal 
(or N.N.N.) medium, as was first shown by Nicolle. The organisms 
dcvcloi> ill the condensation liquid and on the moist surface of the 
agar. It can be subcultiirod indiTinitely. No distinct differences 
can be discerned betwetm the three sp(‘cies of Leishinania in culture. 
LAnfanfum can to a certain exlt^nt be. distinguished irovciL.donovani 
by the fact that the latti-r is less easily inoculable with success 
into dogs. 

Pathogenicity.- -It is the cause of infantile^ kala-azar, and at one 
time was considered to be t lu isr of canine fcxla-azar, which we 
will now describe. 

Canine Kala-Azar . — -There an* two types of caiiini* kala-azar— an 
acute and a CiJironic. 

Acute canine kala-azar, usually appears in young dcigs. when it is 
associated with fewr {3(/ to .lo" l\) of a remit tent tyiie, followed by 
loss of apiietite, wasting, tremors, motor ilistnrbance in the hind- 
limbs, and rarely diariimea. The animal linally dies in a comatose 
condition at the end of tliree t(» five montlis. 

Chronic caniiu' kala-azar begins without any ap]>arent symptoms, 
except, perhaps, loss in weiglit, but as it progresses an«Tmia sets in, 
and tremors, togf*ther with motf)r disturbances ol tlie jiind-limbs, 
may be noticed. It is thi'ietore milder tliaii the xireceding, is very 
chronic, and associati^d with considerable enlarg<*menl ot the spleen. 
The inoculated dogs have several times been re])orl(*(l to exhibit 
symptoms resembling diiml) rabies. Post inorti'm examination 
exhibits that the spleen has a tliicki'iK'd capsule, witli livperlroi)Iiy 
of the lymphoid elements: tlw oi>itheliiim ot the blood-Iacimci.* are 
much hypertrophied, and full of panisiles. 'I'lie liver cells show 
tatty degeneration; jiarasites are found in the livt'r cells and in the 
endothelium of the lym])liatics. The interstitial tissiii* of the kidney 
is increased, and parasites occur in the endothelial cells. Parasites 
may be found in the roimd-cellccl infiltration under the capsule of 
the kidney. The suprarenal bodies show cloudy swelling of the 
cortical cells, infarcts in the medulla, and vacuolation of tlie cells, 
which may be invaded in patches by the parasites. The pancreas 
showed a hypertrophy of the connective tissue, with the presence 
of the parasites in the endothelium of the l 3 rmphatics. The bone- 
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marrow s1iow(‘d numbers of mononticlear cells with parasilcs. 
The heart muscle sliowecl cloudy swell iiij::. N"o parasites are found 
in the lun^s. 

'lluMc is cl ^roAviiiq siis]iii inn tlint Lliis is qiiiti* distinef from any liiiniau 
. bet aiisi*- 

1 . ('aiiim* LeishinaiiiaM'. exists in ]>lai » s like Marseilles, where there is no 

MiHiitei I'iinecin kaki .iKii, anil this iliMiise exists m 1*a1ermo, where 
t'aiiine1.ei^linuiuiiisiM. accoiilin^ to ('aioiiia aiul di (liorgio, is absent. 

2. Sp.i.t'nolio savs that in i •onlonain. in lOKi. liable tuiind ('anine Leish- 

inaiiiiisih ill 711 per ii-nl. of dogs exaniiiieil. Prom 1910 onwards 
a iiiiiulur oi dogs wen* destioyed, and in 101 \ a vei v large number 
weie killed beeatise ol thiealeinil labies. In 1915 some seventeen 
....f, weu examined ten l^‘islniiaiiia and ioiiiul negative, and j'el 
the Imman endeiuie di-ieiiM- had not dinnin^hed. 

It Is known to oeiiir in Afina, Piiiope, anil Asia, but not in America or 
( )< eaiiia . 

The lorm.itioii n( .1 loo.ii sun* on the cornea ol a Tubbit must be 
renieinbeied as iiidicat iui; tin' iiossibility (d a local disease like that 
catisi'd bv /-. Iro/iiat. 

Leishmania tropica Wriglit, 1903. 

Synonyms.- -UvU n\nma iropicmii \Vi i.dit . t<)03; ('rilhidia cmining- 
hami ('arlei*. S/wrozoun furitnciilo^iim Firili, iSyr. 

History.- 'fhU iiaiMsili* was described by Wrigld in a case of 
Onenlal sore, and laler Maitiiiowski and Hognoff toimd the s.ame 
parasites in Houloii (TAlep. It is Ix'lieved by ^ome that this piira- 
sile was hi st described by ('imuiu{;ham in 1S85, and ni(»re com])letely 
studied by J'irth, wlio called it Sporozomi furum ulosum Til th, 1891 ; 
ii this is so, the corn*cl name ol tlie parasite should be L. fnrun- 
Cifinsa Tirtli, iN<i 3 . 

It was siieci.illy investigated in 1905 by Jam<*s in Delhi sore, 
Lalmre sore, and I'rontiei sort*. Kicidle has obtaimd cnlluns cd 
the parasite on the iVTcNe.d Now medium, and ( ait(T describes 
neMi.d Jorms. ( .irtei, Tiallour, jiid Naltan-l-ari ier bi*liev<‘, in oiir 
opinion coneclly. that Ihete aie sevi ral v.arieties or sjxcies included 
uiuli-r the term /.. tropua ; tlm-» t'arter maintains that the Tainbay 
sore is different iiom tin* ‘clou dr (ialsa* ol Afiica. Werner, 
t'arini. ami Siileiulon have shown that tin* son. ni;,Y sjm'ad I0 nr 
Ix giti on mucous membranes. 

Distribution.- It is found ])rinci]»ally m Asia, in India, ('hina, 
Asia Mmo], Tcisi.i, etc., but also occurs in Alrica, Algi ria, Tunisia, 
on tlu‘ Nigi r and in the Kfjyptian ^>udaii, in Mexico, Panama, and 
Soiitli America. 

Morphology.-- It diUers in no moipliological respect from Leish- 
mama donovum in the human body, tliough certaimninor differences 
have, been desciibed in the tlagellate f<»nns in cidtures. 

Cultivation.- In looS Nieolle first cultivated the ])arasiteon blood- 
agar and on the modilied Nieolle, Novy, McNeal medium oltcn called 
‘ X.N.N.’ It grow slowly both in th<* liquor of condensation and 
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on the cT-gar at 20® to 22^’ C\. producing flagellate and division forms 
on the fourth day, wliicli increased-in numbiTs by tin* eighth to tenth 
day. when rosettes app('an‘(l and increased in such numbers that the 
masses were visibh^ to lh(‘ naked eye.. After this a tendency to 
agglutination (h'Velops and inci eases until alter one or two months 
the parasites (lit . The typical flagellate of thest* cultun's is lu'rjx'- 
tomad-like, measuring with tlu‘ flag<*lluin 40 to 45 [a with a breadth of 
2 to 4 fi, but tile flagi'lluni alone measutes 16 t<» 20 //,. 1 here is no 
undulating membrane, but a tn^plumuoleus and kinet<»nucleus can 
be seen. Threi' typi^s oi flagellates can be se< n in cultures- -viz., 
oiu' almost s])herical. a second sh<u t and stumpy, and a third long 
.ind narrow. Subcultures aie lust math' from the tenth to the 
lifteentli day. and these can be re])eated ap])arenti\ mdelinitely. 
Forty liVegeiKT.it ions have been recorded during aperiod of eighteen 
monil^^. 

It is usual to state that there are no differences betw<‘en the 
cultural torins of L. Irof^ica and /.. tloutmwi, but Row considers 
that theni are srveral points ol clifrel'enci'- viz., that the flagellate 
lorms oi L, iiofyica a it longer and largrr. that the flagellum is 
longer. whiU» the growth is quicker and may lake ])lace at higher 
teiiqxTa lures than in A. dow^vanL 

Inoculation.- Mait/in(»wskv, \V« iivon. and T\atton have success- 
fully inoculated tlKSiisi Ives, and other ireojrh' have also been suc- 
cessfully inoculated Ironi cases o| Orieiil.'d sore. I he incubation 
jxTiod vari(*i irom sixteen da\s fo si.x and a half monilrs. and the 
papule is generally ushen-d in with lebrile svmpt 01 ns lasting several 
days. The inoculated soia* begins cis a i>a]>ule, and bec(»mes a 
n«>dule: when excisfMl and examined it ]»r‘est‘nls th(‘ t\])ical a])- 
pcarances of Oriental soir, .nid conl.iins /.. Irofuca, 

Successliil inoculations ;irr ifcoidid liom jnan to inonke\s and 
dogs, from monkey^ to man. other monkevs .nul dogs. Irom (l(»gs 
to dogs, and liajur cult hits t«ruian. m»»nke\s, aiul dogs. 

Immunity. luiectron e.outeis iumiunitv it the cure is complete, 
and if a sutlrcinit interv.d has elapsod between the cure and tiu' 
ndnfection; if not, a condition (d livireisensibility is produced, as 
ihmioustrati-d by a shoiieU(*d incubation ]rer'r*»d. Kala-azar infec- 
tion ie dogs affords immuniiv .rgainsl I . dui rng^and after tht‘ 

attack; Oriental sore ])rnt«cls monkt•^ s ])arlially or comjdett'ly 
against/-, donovam. 

Insect Carriers.- No insect at pn^senl lias bei n demoiislraled io 
be th(* tnu* liosi of L. Irojdca, Mitsui dnmcslim may ]>ossibly be a 
carrier becanst* the iXLi'asites can ndain tln ir vitality therein, and 
may bo ti'ansfeiTed to any raw surface, ami thus induce infection, 
blit it is not a true host, tliough Row lias found the contents ol the 
gut to bt‘ infective, and believes that inf<*ction can be spn*ad by its 
fflece.s. There, can bo no doubt that a natural culture ]»i<)diicing 
flagellates and. according to Patton, even iiosl- flagellate hums, can 
take place in the bed-bug Clinocoris rotimdaius, but all aitempts at 
transmission have faihul. and the same condition of affairs holds 
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good for Siegomyia fasciata. Phlcbotomus is suspected, but there 
is no experimental evidence. IHu suspects ticks as being the 
possible carriers in Dutch Guiana, Pciliculi have no supporters, 
and Sfomoxys is not regarded as a likely carrier. As Patton has 
recorded the presence ol L. trohica in ilie peripheral blood, it might 
not be necessary fora hloful-suckrrto ingi'st juic(*s from the local sore. 

Pathogenicity.- -It is tla* of specitic sores found in the skin 
and on mucous numbranrs in A^ia. Africa , and America, and which 
are commonly known as Oriental sore, but which also have a large 
number of local naiiKs. such as piaii-bois. espundifi, Delhi sore, 
Bagdad butteu. e.hni de (lafsa. ulc« r of Bauru. t ic. 

Laveran and Nattan-Larricr have rreated tlu- variety ammiafta {L, tropica 
Wright vAr.(imcriiana Laveran and Niitlan-l,jirrier) ior tin* Lcishniania found 
in Uspundia, t haraeteri/e#l by a fattened Tiiuleiis. Viannn has created a new 
species, /-. /imnV/ra^is. toi a LeinhnianL'iobhcrvofl hv him in cases ot ulcer, but 
Marchoux doubts whether this in'W spinier jiislitiable, as it has no distinc- 
tive t ha raetc i*.. 


Sf'KFXMff.V TRVI'AXOSOMfNMi: C\<imlaxi and Chalmers, 

irno- 

Definition.- Tryin'iiosomida* in wlibli tin; kiiudnuucleus is 
siliult' in certain 'stages ol tin* lih cvole Ix'tweeu the troplioniicleiis 
and 1 lb- ailiigelUir extieinity ol Ihr body. A well -developed undulat- 
ing membrane is ])resenl. 

Type Genus . — Trvpufiosnma (iruby, rw/r;/i/rt7wV.Lavi ran and 

Mesuil. IQOI. . 

Classification.- -A brief history of tin* discoverv of the more 
im])ortant spi cit's of this fmnilv iias been given in Clinptcr I. The 
gi'neni wliicli ]i;ive been described are: - 

Trypanosoma (intbv, emnidavii Laveran and Mcsnil, 1901. 

I'rypanop/asina L.iveraii and Mi'snil. Toor. roieiidavif 1904. 

1 rvpanophis KiA's^elit/, 1004. 

liudoi ry pan imi ami Hiiniont, KjnS. 

Scliirnirvpaniim Ch.igas, 

Rhynrhniiionntnas Patton, 

But Try]).inop|;ism:i and I'rypnnnphis belong t^) the Bodonidjc, 
and not to tlie Trypanosomidje {vide p. 337). 

Endotrypamnn would a])p(‘ar to be an immature trypanosome, 
without an nnilnlating niemlMane. end ]>arasitif in red corpuscles. 
In 1905 Nissle drew attention f<» the occ.isional invasion of red cells 
by trypanosomes, and in roo|. Moore found ]K‘g-shap(Hl bodies in 
tlie red blood-corpuscles ot catth' suffering from trypanosomiasis in 
Southern Nigeria. 

With regard to Scliizotryjianum, it was at first classified as a 
trypanosome, but when its peculiar schi/f)gony became known, it 
was thought necessary to separati* it therefrom under a separate 
generic name, and to this we now adhere. 

The subfamily therefore contains the genus Trypanosoma, of 
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which we shall presently suggest a classification (vide p. 395), 
and the genera Endotrypanum, Schizotrypanum, and Rhynchoido- 
monas. 

Trypanosoma Gruby, 1843. 

Synonyms. — Amvba Mayer. 1843; Paramvcium Miiyer, 1843; 
GlobtUaria Wedl, 1850; Unditliiia Lankester. 1S71; Ilerpciomonas 
Kent, 1878; lIcematOHwnab Mitroplian, 1883; Trypano^otnonub 
Danilcwsky, 1885 ; 7 >v/>rty LiU'la*, lyob. 

Definition. — ^Trypaiiosoiniiue. with the periplast raised into a 
longitudinal undulating mouibraiie. along which the single flagellum 
runs. 

Historical. The histnry <»I the genus lias been largely detailed 
in Chai)ter 1.. and we lu-ed nuh remind the reader it commenced 
by Viil(*ntin, in 1841. reiJorting minute bodies in the blood of 
Salmojario IJuiiieus. the bmwu trout, which induced (iluge to bring 
forward his dis(:«)Verv ol Trypanosoma san^uniis in Irog's blood, 
while (iros, in 18^5, Joimd them in mice ami moles, l.ater. in 11850. 
Wedl found the same ])anisiles in the blutnl ol birds and mammals, 
while Cliaussiit in the same year and lAwi?» in 1879 Jound them in 
rats, and Danilewsky studied their structuie and started interest in 
them. 

Morphology. — ^The usual form in which trypanosom(‘S are found 
in vertebrate l)lood is that of an elongated, s])mdle-shapod mass of 
cytoplasm compoM'd ol an inner granular end o])lasm. and huriounded 
by ectojilasiif (peri])last). The shape ol llu* ]>.irasite i'l. however, 
by no means alwfly'^ a spindle, but, on the contrary, varies con- 
siderably in difEereiil species, ami may even be lounded. 

In thi' e.udoj)lasni is situated a Iroplionucleus. often called llie 
'nucleu'^,’ concerning the stnictuie oi which theie is coii»idcrable 
difference* of ojiinion. Some authorities- -r.e.. Trowazek, etc — 
with regard to the nucleus of T. Icwisi and T. hrucei, and Miss 
Robertson, with regard to T. rtiui\ say that the nucleus is complex 
and resembles the description already given lor that ol IJtemoprolcits 
noctuu\ that oJ T. lewisi liaving eiglit chromosomes and a centrosome 
connected by a strand. 

Other authorities, like Ross and Moore, Ereinl and llindle, con- 
siilcr that observers have been h*d astray by using driocl lilms; for, 
according to Iheiii, though pretty pictures ol the parasite an: pro- 
duced by this method, still, such delicate structures as the dt tails 
of the nucleus arc ruinevl ; and therefore, in order to study these 
bodies accurately, the films must bt* lixed while wet in such a reagent 
as Fleming’s fluid, and suitably stained. II this is done properly, 
according to them, it is seen that the nucleus is a vesicle b(>unclt‘cl by 
a nuclear membram*, and having in its centre one small chroniatin 
sphere, called by some the intranuclear centrosome. 

Situated somewhere in the cytoplasm, and generally near the. 
aflagellar extremity, is another mass of chromatin, the kiiaU'nucleus. 
From this kinetonucleus a faint strand — the rhizopUsl — ^proceeds, 
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which ends in ;i little Imn'uI— the bleplmroidcist-— from which the 
flapellum. whicli is al^o cnni])osi‘(l ol chioiiiiitiii, iirisfa. A iiu»re 
primitive iinMn.i^^‘iiu iit ior llie kim innuclcus lf» contain the bleplia- 
roplaht. wJiich is really only a ceiiliosome. lender these circuni- 
stanoe?> tlie llaf^clluin will aris(‘ (roin the kiui loiiucleiis. When the 
l>lephtin>|>lasl is separate Irojn tlie kiiu lomicli-us it is a moot point 
as to wliethi*!' there is or there is not another centrosonie in tliat 
nucleus. 

rile tlaj;i‘lluni runs outw.inls lhrouf;h the eiidoiilasiii to the ecto- 
l»lasm, wUie.li it raises mto a lueiubraiie, the iiiuliilatiiij* ineinbraiie, 
and tuius. .mil runs aloii;^ tin* it m.nniiij; leni;ih ol the cytojdasm, in 
which It iiiav end, or it ni.iv i»iojei;t as ti tree lash Im noikI the cyto- 
plasm. In tills coiii'^e It piesfiils tJnee ]M)rtifHis: (I) 'I Jit* loot in 
the eiidoplasiii : (j) the iiu«liilatiu.e poilinii in the ectoplasm, ainl 
p) the Iree ]>tirlit>u. In stinn- '^tajue*- of tin* lile-histoiy the tla{4elluTn, 
instead ti| luiniiic aloiu the iiiidiilat iiie nit inbr.iiu*. projects Irom 
its blepjiaroiila^t thniiif^li ihe eiitln aiitl ee.to plasm to the outside 
ol tile parasite. 


anterior end undulattnn mamhrane flaamllum 
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The iiUfliilalm^' meinhi.iue. iheieloie. is tlu* layer of ectoplasm 
(pen’idasl) r.iised Irom the surlace ol the iiarasile by the stcond 
portion ol the. Ilaf^elluiii ah»niL4 a hue s(»metiiiies c.dled dorsal, and 
m.i\ bi- prohnijied a certain distaiita- aloiij; what is f^eiierally coii- 
sitlfied to bf its Iree ])ortioii. riie meinbrain* is variously described 
as heiii.^ h«}iini;;eJU-ous or stieiiLitlifUed by inyoiit iiies as in Hofmo- 
pyniiuts noctnic. 

He.sides thesi stiuctiires tile t'litloplasin oltt'ii coiilaiiis a vacuole, 
looked upon l»\ stnne tihseiveis as a contractile vaciioli*. while otluTs 
deny its exisu iict* Tlieie is no tloiibt about its e.\istenc(* in 7>v- 
fxinn^tmia casti'lhniii . Chi tuna ttiid f;raniiles can also be seen in 
the cytitplasiM. 

Bei(»re le.iviu.e this ]iart of the Mibjt'ct it must be noted that 
many authois have ,v;iven v.irioiis n.imes to tlu*. tro]di<mucleus, 
kinetonuoleiis, i:eutn>M»nie. and blepharo]>lasl. We use the teiins 
in the same sense m which they hav<* bt'en used by Minchin and 
Woodcock- viz., the piiiicipal niiclnis is a troplionucleus, bt cause 
it is believed to be larinly couecnieil in nutrition; it contains an 
achromatic boily, which fs the centrostmie. 'Ihe smaller nucleus 
is a kiftelouucleus, because it is mainly concenu'd in motion; while 
the little bead connected with the flagellum is looked upon as a 



TRYPANOSOMA 3B3 

blepliaroplast, because it is an achromatic body connected with a 
cilium or a flafjelhun. 

We now come to a point on wliich there is a f,Tcat difference ol 
opinion — viz., the polarity of the parasite. There can be no doubt, 
in our o])inion. that, as a rule, the anterior end oi a i)arasite should be 
the non- flagellate end, as lirst suggested by Sanibon, because, in 
wending its way through tlie blooil, that euil goes hist, and tlie 
unlulating luembi.mi' and flagellniii lollow, and blood being tlie 
natural lribil.it ol the parasite, this iiietliod ol propulsion must be 
considered to be normal. Moieover. morphologists (Woodcock) 
su])port this view. Then* is, lii»\vever, no doubt lliat,.il limes, the 
flagellate end c.iu be in front. 

Moveiiieiil is largely caused by tin* undulating membiaiie. while 
the flagellum assists; but chm pmg or gri‘gariuoid movements have 
been noted by Leger, and /ig/ag movements by Gray ami l ulloch, 
and in both ol Uu-m* the iioii-tkigullati* ends go lirst. In this woik 
anterior, tln-ielore. me.iiis the n«»n-llagellate end ol the tr\ juinosonie 
and posterior the llagell.ile end. 

The anterior end is vety vaiiahle. aiul may hr even amu'boid. 
while the posterior einl is generally tapeiing. because the cytojilasin 
extends some way ah»ug the. flagellum. 

It has already been noted that the body ol the parasite is slightly 
compressed laterally, ami the edgt' with the undulating memlnane 
is considered to be <h»rsal. In s<mie specie.-^ a siipiiorting stnictine 
sonu'what ol tke nature of an a \(»styli* has been de^ci ihed. 

The nnMsuieiueiULs ol the ])aitisite are Irom the uoii-llagi'llate 
extreniity to tin: kinclonuch tis. fioin that to the antiTio] ind of 
the trophoiiueleus, lioin th.it tt> the posterior end ot tin' tio]>ho- 
niicleiis, trom Ih.it to tlie tip oi the flagellum, the sum ol these 
giving the length; while the width is taken in lln- region t»f tin 
tro])honucleus. 

Sle|>lK*ns' iiLC'lliuiI ol iiK*Jisurrnu*jil in, jllci outlining tlir ]>.M.isite. In draw 
a straight line on a ])iei e ol tr.ins|i.iu>n( and to mark one end, whn li is 

made to eoineidi* with one extiemitv ol the outlined trviKinoMune and then 
trari.slixeti hy a vertu al nee<lle. '1 he ir.inN|Mieni ]ia|ier is now rot.iti'd mi that 
the hue luns in the long .i\is nl t he luir.isitc. \Vhi‘i e it di m.i les cuiother pin is 
inserted and the lirst reiiiuvi-d. 'I he ti.insjiaieiit pajiei is again lolaleil 10 
take in another portion ut the axi.-N ol the p.U(isite, and tins is lepe.itiil until 
all the deviations ol the pciuisite ha\e iKen iollowed and lln* distal i Ktieiiiitv 
reached. 

'Ihe resiilt.s ol eareliil nu'asnreinc'iit.s have been to show that some trypano- 
somes are jiolymoi jihie and others a i e not . 

Food is absorbed by osmosis Irom the liipiid in which tlie inirasite 
is living. 

Lite-History.-— Tlu' life-liistory of a try])anosoim* is m>i as vel 
fully known, but it is recognized that it lias an alleriiation ol gi iieia 
tions associated with an alti'iation of hosts, one generation being 
usually completed in the blood ol a vertebrate, and the other in the 
alimentary canal and its appendages of some blood-sucking in- 
vertebrate. 
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In the Vertebrate , — If an uninfected or clean non-immune is in- 
fected by the bites of infective invertebrates, at first no parasites 
are to be found in the peripheral blood, and some days must elapse 
before they api)ear. This interval is the incubation period. What 
takes ])lace (luring; tliis ijeriod is but litth' kno\i'n, the only observa- 
tions beinj; those bv Fantham, who sjiw a few rounded forms fifteen 



1*10. St#. — ])iAGKAM ojb TiiK Lifk-Cyclk OF Trypanosoma lewist Saville Kent, 
iSftO, IN Tllh iioOY of' the KaT. 

I. 'rrvi*.iuosoni.i Icwisj; j-io. stages in roseilc formation; 11-13, develop 
mciJt (il <i small ll.'igellntu form into .1 trypanobome; 14, binary fission. 
(Constructed iioiii cliawings by Moon*. Jlreiul, and Hindlo in the Annals of 
Tropical hh'Ju.xn( and Parasitology^ 

to eighteen hours, alter inoculating T.caslellatm and T. rhodesunse 
into rats; and those hy h'ran^a. who reports the presence of similar 
torms at a later stage of incubation . These are probably multiplica- 
tion forms, which arc the parent foims of the trypanosomes presently 
to be seen in increasing numbers in the blood. 
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When the parasite* are present in the peripheral blood, they 
usually sliow a marked pleomon^hism. Thus, in T. castellanii Miss 
Kobertson linds short forms 14 to 20 fA in length, medium forms 
20 to 34 /A in length, and long forms 23 to 33 // in length. Until 
recently it was usual to consider these variations as ])eing probably 
indicative ot sexual dilh-reutiation. but she concludes that this is not 
so, but that they are v^iriations ilue to ditferent stjjges of growth 
and subst*(iuent division. The multi])licaiion of the trypanosome 
in th(‘ blood is usually hy i<»ugitudinal lission, but it may also take 
phiCf- by schizogonv. with or without entering an iiulothelial or 
other C(‘ll. The lumiher of tryi»auoM)nu‘s in the blcKul varies con- 
sid<Tablv troin time to tiim-, a]»])arentlv in more or les^ regular 
cycles, and their disa])peai.ince api)eai^ to be asM»ci.ited with the 
e.ncYstnU'Ut in the hings. sphvn. boni*-iu:irrow. etc., in tlit‘ hum of 
the latent Imdiisdesci ibed by Ureiul, Fautham. and others. During 
their life in the vertebrate it was, at one tiuu*, thought that they 
eouhl prop.ig.iU; lh<‘ir species -in part, at all t Vents- by granules, 
which an» com]iarablr t<» th<* ‘iulective granule* desciibed l>y 
lialfour lor spimchictes. becaiist* I'ry demoubtrali d that 7 ’. brucei 
< ould tlu<»w off granules. au<l hi'^ observations had been coniiniied 
by Raiiken. This grauuh'-shedding was drsrr!l>ed as taking place 
in the liver, sideeu, lungs, and Jymi>hatic glands. At lirsi the 
granule was .'^imi)ly a Iree ])yiilorm body, but latt*i it devt‘k)i)M a 
llage.llum and became actively motile. Its fiirtlier histoiy was. liow- 
t'Ver. uuiraced in trviKiiioMimes 

There can be no flould Hint lh<*re is a reaction on the p.nf ol the 
eolls of the Vertt‘br,»te against the trviunosome-* with the h»iination 
ol autihodiis in the |c»rm oi tr\ panolysins. eic.. hut iimu* will W 
■^aid tni 1 his sn])|rct later. 

liinarv hiswov. \ bin.iry lissiou takes ])|;ic<‘ witli 01 wilhf>nt 
growth. I hi*^ is hioughl about bv aniitcitic divKion ol ihe kine- 
toiiiicleiis and troplioiiiiehus. h>llowed bv the loriuation oi a 
new tlagellnni m tin* daughter j>arasite and the division of tin* 
cytoplasm. 

The details of the division are as hillows:-- 

1. The kinelonucleus swi'lls up and forms a vesich* Ihrvugh which 
the chromatin is evenly distributed. 

2. The chromatin forms a baml acniss the middh* of the vesicle. 

3. The baud elongates aiul divides into two ]K)rlions. 

4. The two port ions move apart, all trace ol tin* vesicle disappears, 
and the. two new kiiieloiiuclei are formed. 

5. The bh'pharojdast divides at tlu* saim* time as the kinelo- 

uucleus. ■* 

6. 'Either the old llagellnm divides or a iiew flagj'lliim develops 
from one of the new ble]>harf»plasts. The process varies in diff' ieiil 
species. 

7. The central karyosome of the ti o]>lionucleus eithei divides 
and the tw<) portions move to o]>posite poles of the nucleus, but are 
connected by a line lim*, or the chromatin forms an equatorial plate, 

*5 
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which divides transversely, and each half goes to an opposite pole, 
or the chromatin gatlicrs around opposite poles. 

8. The connecting line disappears and two new Irophonuclei are 
formed. 

Rosette Formatinn.—liXii' medium-sized parasite, according to 
Moore. Bn:inl. and Hindlc. grows into large forms, which pass through 
the following develojmitnt 

1. rile trophonuch'us undergoes reduction by amitosis, the re- 
duction b(jdy disapi>caring. 

2. The kiiietonucleiis gives off a body, which travels — increasing 
in size as it i)i*H;ffds* -to tlu' troplionuclciis. with which it perhaps 
fuses, l)iit Ihi'i is not deihiilely known. 

In T.ctisiolUmii a strand lorins b(*twien the kiiii'tf)- and tropho- 
nuclei, iii'.tead ol this travi'lling body, which is seen in T. lewisi 
and 7\ ikjtn herd urn. 


^ % 
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■ 
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yo. — ( iitMta nuhphaKia Plu. 

(After FJu.) * 

I, Mirronamctc; 2. macrog.inicte; 3. zymosis; ookinete and degenerating 
iincrogamete; 5-b, ookinetv m tlw alniKMiUry canal and ovary. 

3. The ti opho-au<l kiiieto- nuclei divide to J(H’in fusion masses con- 
sisting ol two. four, seven, cjr mon* small parasites, which at first 
possess only the old flagelhini. but in which later new flagella form 
(the rosette forinati(m). I his stage is not dcTiiiitcly known in 
r. caslellanii. 

4. The small parasites, which must be looked upon as representing 
latent pliases, M-paratt: from the lusion mass. These small parasites 
grow mio medium-sizetl parasites, thus completing the cycle. 

All observiTS are agrei'il as to the rosette formation, and with 
regard to the piocess Irom the kinetonucleus, this was first pointed 
out Miss Kob(‘rtson, whose wt)rk is therefore confirmed. The 
band is said to be coni])Obed of volulinc. As to the latent phases, 
we believe that they are the ^aine as the i>eculiar aflagellato round 
and oval forms described several years ago ])y ( astellaiii, in the 
cerebro-spinal fluid of sleeping-sickness ])alients, and which he com- 
pared to the amoeboid forms found by Plimmer in the brains of 
animals infected with nagana. 
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The development of Schizotrypanum differs in many points from 
this description, for the trypanosome enters an endothelial coll in 
the lung, or a cardiac muscle fibre, or a neuroglia cell of the centraf 
nervous system, or a striped muscular fibre. In those situations it 
becomes simply a roundo.d body, which possesses trophonuclcus and 
kinetonucleus, but has lost its flagellum and undulati^ membrane. 
This body undergoes repeated divisions, and each division ovoulua- 
ally becomes a IrypanosonK^. 

In the Invertebrate /fas/.- -Theoretically, il would bo expected 
that s<^xual forms, male and female, would be. found in thi blood of 
the Vertebrate, and that these. lak<*n into the aliim-ntary canal of the 
blood-sucker, would conjiigat<i and ]>roduce ookinides, and perhaps 
obeysts, from which fciinis would hu prodiictjd which might infect 
the proi)oscis of the same individual, or, by entering into the eggs, 
infect a new generation, which alone might be tlw* in(‘ans of dissemi- 
nation of the i)arasiti!. But these theoretical views have so far not 
been confirmed by actiuil obset ''at ions, whirJi must n«)W be discussed 
seriatim. 

So-called Sexual Forms.- -According to Ih'owa/.ek, T. leioisi can. 
be dilferentiated int<i three*, tonus -(r) male. (2) f(‘male. (3) in- 
different; and. according to Ihowizek, Liilu*. Nf»cht, and Mayer, 
the same can be M'.eii in I\ caalcIhmH : but according to Holmes, only 
males, iemalos, and young lem.iles can be si*t*n in T, evami. 

Male Forint . T1 U’si* a re. defined t o be very slender trypanosomes, 
activel\' motfle. with an elongated nucleus, which stains well, 

Foinaio /♦’ar/ws. ’-Broad, sluggish trypam^scunes. witli reticulated 
protoplasm and a n»unil inu'leus, botli *)J which stain poorly. They 
po.ssess a slender, undnl.diug membrant' ami a short flagellum. 

lnd\ ffcrcni 4 .*oym^. -TlieM* are. the forms most commonly met with, 
possessing granular cytoplasm and a not very well-d«Tined nucleus. 

It must be admitted that between tliese there are all stages of 
intennediarv forms, so that they are not sliarply defined ; ami some 
of these may be sim])ly the ordinary tiypauosome in various stages 
of growth and division, as described aboV(*. 

Miss Robertson has probably arrived at the truth whtm she says 
that the short forms (13-20 microns) of T.casidlafiii, ^lie so-callcd 
female forms, an; really the adults, whicli by growth become the 
indiffori*nt forms which are rnen‘ly step‘s in the formation of the 
slender forms, so-called mah* foriiis, which are the dividing stage 
of this trypanosome. 

Chagas has shown that Schizoirvpanion ernzi in the lungs may 
lose its flagellum and Ixicome curved into an arc, the extremities 
of which fuse, forming at lii-sl a ring, which subsi'qucntly becomes 
a sphere, with a trophonuclcus and a kinetonucleus. the latter of 
which is expelled in femah* forms, while it is retained in malt- ioims. 
In this manner the rnaej-ogametocytes and the microgam etocytes 
arise. Eacli of these divides into eight macrogamet(*s. whicli are 
uninuclear, and eight niicrogametes, which have a trophonuclcus 
and kinetonucleus united by a filament. These gametes escape from 
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the cyst which is formed by the periplast of the original trypa,nosome, 
and enter red blood-cells, in which they develop into sexually differ- 
entiat'vl trvpaiiosoincs- /.e.. Iem:ile«» witli one and niale^ with two 
micl(‘i. These an- Mie loniis which iniect ihr Latnus, or inverlebnile 
host, and do not multiply in the \-< rlebrate host. 

Method of Transmission.- Tin* blood «il the infected vertebrate is 
ui»l id way*-! iniect iv<- lor tin invei l< l)i\it( lio^l . 'J lin^Mi^s Robertson 
h:\> shown, with re.:;aal In I . ciislciltiuH , that llu* tsetse-fly cannot 
l)t‘ miected bv leedini,' ju''l beloie all onibiii'^l of Tnnlti])lication in 
tlie Vertebrate host, or dnriivj the ])» iiod ni ile^tniction which 
pi’t'Ct iles a paiicit\ i>eriod oi at llu '^llnmllt *>l an exalted ]u nod, 
or diiriui4 c*‘il.iin ]u-rind'^ ol r.i]iid iiiulti]>li«:alion. when llu- absolute 
ailil n'l.itive miniber-. <•! tiu shoit lurms nuiitioiud .ibove are 
dimini'^lied. 

liunu-diatrlv allt i ni!t-i:li»'U the iiiViilebi.di host can viaham- 
caily conv«-\ llu- iii!« v:lu»u lo .1 ilnui Imsl. .iiid this power iK-isists 
for about lw«-iil\- lorn honi^. attii which llu* iimrlebrale host 
becoiiji lUMi m'uctive ainl lein.dii'^ -^o ha a var\in-; lu-riod, which 
was lound b\ Kh iur n<»l to b.* le-^s ihan eiiilileiii ilavs as regards 
frlos^nuf jui!luih\ and , and bv Kinghoni and 'N'orke 

t<ibe about h»uri( i iid.i\ sin^‘. inh-cied with T. rftodi'siciisr, 

which tin- iln-s becoiiu- again inleclivi*, and api)ari-iuly remain 
so (01 a Vi rv lung iieriod. probabl\ lor the lesi ol Iheii lives. 'Iliese 
lact-. i)i«»Vf drlinilelv that the ]>ara--ii<*-, miih-igo •^oine idiaiiges ol an 
important natine in lli« llu-s in «|neslion. .ind that the M-cond in- 
lectivr ]M iio'l cannot |»t)-.Nibl\ br class* d as iiu-chanical. Tlie fact 
that L(nui!\ mc'istus n-maiiis inlective t* n to ( went \ -live ilays alter 
li-eiling on a ho ,{ inh-ct<-d witli N t nui also prove^. ih it the inU-ction 
Is not iiu cli.iiiical. We ()i(-i(-io:c ili.iw till colic] iisjon that llu' 
liviMiiustaiii- iiiid<-igoes |iai I <•! it-* lih ■i.\ oh- in llu* iiiviu tebrate liost, 
Hid Ihi- nisi .(lu si Ion which iiatiiiallvaf ises is the lat<-ol llieso-calK-d 
‘ mail- ' and ' leniah ’ Ioiim> huind in the bloo*! ol the verli-lirate. 
\n they init; m. h- aiel li-in.ile foiins, and do llu-v conjugate and 
lorm an o()l:in*-i<- 01 /vj.o 1 « or «h; tliev not ? 

Conjugation. It is 'lilhcnlt lo bi- ciutain that conjugation lias 
been s<eii. and not divi-'ioii It has been desc.ribed by Keysselitz 
as occurring 111 J*-* die'-' h-d on a caij) injected witli fry pano plasma 
horreii, bv IVowa/a*k in lie.** li*d on mIs iiih-cled with T. larisi, 
and bv Fin in ('rithidia nicluMiayJd, t<i which reference will be made 
under the luMdiug of C'nlhiclia. 

On llie <»tlu*r liaml, careful obst-rvers lik«- Miss Robertson and 
('aplaiii Patton Inve «pnle faihd Iomt tins luocess in their studies 
ol try|).inosoim‘-, .nid lu-r]M lomonads. I lie conclusion is that 
conjugation li is iu»t buen piovrd to be ])ri‘'-ent in tryjianosoines 
so far. 

Development without Conjugation, .\croiding to most obsen^-rs. 
there, is no conjiig.it ion. but 'If'Vi-lupinent talons idace ast'xually in 
the invertebrate lu)sl. Tins devi lopmeiil varies in different species, 
and iiiav be classilied as follows: 
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A. Development in the i)rol)oscis. 

B. DevolopiiU'nt in the anterior i)orlions ol tlu- .-ilimeniary canal. 

('. Devclopiinmt in the whole alinientaiy canal. 

1). Develoinneiit assnciahul with inieclioii oi the salivary {Jilaivis. 

JC. Rectal encvslnieul facal iufeclinii. 

F. Ovum inlectiou. 

A. Prohoscian hcwlnlmicul . Roubaiul Ins dese.rihi-il a hum ol 

ase\ii.il developiiu iil ol 7‘. casU'lhtnii aii«l / . hrifici in the ])rol»oscis 
of C/o^isina j^alpalis in which the niuiul.it in.i; memhr.iiu- (li^;i])pears; 
the llatrellinn is shoiteued. .tiul the kinetouiicleiis :i])])roiie.lie'.'> the 
Liojthonncleiis. while the parasite lu'comes .iitached to the wall 
of tile i>r()l)oscis. aiul multiplies, loriniu.t^ ol ])aia''ile>. the 

who|(* ])io(:e-^'^ occu]>\ ill.'.' only a lew minute*'. 

Tliou^h he thinks that this method oi deVelo])inent ex])lains the 
infection oi man.ind .mimals hv l‘'^•tse.-tlie.'' in \liie..i. he w.is unable 
to jiioiluce inlectiou <)l siiM;rpld)le .mimals b\ inoenl.itioii oJ lliesi* 

lornis. 

I'his lorm ol develojuiienl occiiis 
in T, ifivifv and in /'. cazaii^oin. 

B. Antenoy hcvdoj^mciil. Miss 

Robertson h.is shown th.it the 
trypanosomes ol lush w.iter lish. 
wiien iu^*ested by the leech H'lui- 
clcl^^is mar^wata] lirst ol all iindei^.(o 
r<i])id miiitiplicaiiou by ime(ju.'il 
binary lissioii. f'ivin.t* rise t<i small 
t:rithidiaL like individuals, which 
.dso multiply in the ciop. ,ind ihi-n 
towards the end ol dij^e-Ntiou ])as-^ 
lorward as loru^. sleiulei trv])auo 
sonies into the piobosei-, sheath, 
ami ale ca]).ible ol inhctine a m-w loo m. Pkouosi jan Jiivi.tor- 

host: while the criihidiai h»ims (Alter Kouluud ) 

which remain in Ihe cioj) become 

bcislmi.inia like bodies which multiply a.^am win ii lu sh blood is 
ingested. 'I lie deVelo]>meiit ol T, vif/a/u ol (he milk lorioise l\m\da 
vitfata. takes ]»Iace in .1 somewhat similai m.-nmer in the leech 
Glossiphoniu sp. (?). 

0. Entire Canal Development. 1liis lorm ol develojuneiit is e.\- 
omplilied by T. raja in llie \vvv,\\Pontodelia ninriiala, but in tliis case 
the trypanosomes in tlie cro]> givi: rise to biimcleate. roundeil, 
Leishiii.'inia-like forms without loccmiot or apparatus, which jiass into 
the intestine, where they become llagellate, and appear as crithitli.d 
forms and multiply rapidly. During hunger i)erit»ds llu'y become 
LciBhiii.'Lnui-liko bodies, only to revert to the crithidial hum whim 
tood is ingested. These crithidial-likt* toms beconn* Jong, .sh iider 
tryiianosomcs, which pass lorward into the proboscis and aie the 
infective agents. 
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D. Salivary Gland Infectim . — ^According to Bruce and his col- 
laborators. if G. palpalis is f(‘d with T. castellanii, the proboscis is 
not involved in the furtlici* devolopnicnl. The fly now becomes 
non-infcctive for some twtmty-eight days on an average. Tlie 
trypanosomes in live to seven daj's disap]>ear (possibly become intra- 
cellular). bill hi ter return in a siiiall ixircentagc oi flies, and multiply 
in the fore. mid. and hind guts, generally as long, moderately broad 
forms, with proloplasiii wliioli stains well, and contains an oval 
central nucleus, a small micronuchus, undulating membra ne, and a 
flagellum with a l>lei)liaro]»hist . Af1(‘r twiiity-eiglit day^ it is loimd 
that the Stdivary glands become iuleotid with the short, stumpy 
forms already mentioned above, anil now tlie lly is found to be 
infective and to remain so lor long }niiod^. 'Fliesc sliort stumpy 
forms liave been noted by Kleiiie in the int(‘stine. Miss Kobertson 
Jinds tliat the tr\ paiiosonies inlect llie salivary glands Irom the gut 
vi,i tin* ])rol)(»si:m and the sa livj. tv duels. 


I 



I'JO. - I )l'.VM.Ol»MI‘NI III- / lUisl’ lUtl.ii KkU>1-, 101)^^. 

I. Jn the vtTU'br.'ite blood; z and i, in tin* mid j^iit; .] and 5, in the 
liiiid-gul; 0, in tlio Miliv.iiy gl.iud'» of Hk* Isetse-fly. 

(After Brucc. IhiTueilrui, liiteniaxi, and Mackie.) 

Kingliorii and ^orke have shown it the salivary glands of 
(dossina mordtau\ beconu' iiiiecterl in somewhat similar manner 
with T. rhndcsicusc. 

(.liagas has seen try])anosoiiies in the body cavity and salivary 
glands of vir^isfuii, which are without doubt the forms 

which arc inoculated in infections. 

E. Rectal Lvcystnirnl. Miuchin finds that the crithidial foims of 
T. grayi become encysted in the rectum of G. palpalis, 

‘F.Ovum Infection.- -I'lns has not been i)rovod to take place. 

Conditions Influencing Development.- Kinghorn and Yorke have 
shown that the devclojmient ol 7'. rhodcaiense in G. morsitans is 
markedly influenced by tlic teinpiTature of the air, 75® to 85° F. 
being more favourable than f)0° to 70^ F., and, under favourable 
conditions, the first stage of develojmient can take place, but not the 
later stages, and flies may remain with the parasites incompletely 
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developed for eighty days. Humidity is without effect. Another 
important matter, as wc sliall see later, is the effect of the next 
following clean feed after an infected feed. 

Methods of Infection. — Tn nature there can be no doubt that infec- 
tion can take place in more than one way, and Mincliin lias })ointed 
out that tlie dif&irent methods may be -• 

1. Contaminative.— -This is the infection of tlu* host by swallow- 
ing cnej'sted parasites. At present there is no proof that tliis exists 
in trypanosomes. But Mincliin has shown that 7*. grayi becomes 
encysted whihj lying in tlu* pnjctodaiim of Giossina palpalis, by a 
sliortcning of the flagellum and an excretit)n of a cyst-wall, which, 
beginning at the anterior extremity, gradually spreads round the 
sliortening ixirasitc while the flagellum is being absorbed. The 
cysts which lie quite fret; from the ])rocto(l«eiiiii are lirst pear-shaped 
and then oval, and the trojihonuclei and kinetonuch‘i bn^ak up intf» 
chromidia. Minchin believes that these cysts will be found to infect 
some vertebrate, but there is no proof of lliis at ]iresi:ul. 

2. Inoculative.- -The spread of a trypanosoim* fn»ni one vnte- 
brate host to another was demonstrated by Bruce while studying 
T. brttcei, and also by the same olwrver. Nabarro, and KUme, for 
T.castellanii, both diseases being spread by isetse-tlies, though with 
regard to the fonner it had long been known that tlu* Isidse-fly was 
tliG carrier of the disease. 

There are, howt'Vcr, two ways in wliicli a blood-suokt*! can siwead 
an infection: («) the dir(*ct : (ft) the indirect. 

(а) The LftrecL — In this the blood-bucker simply traiibniits the 
parasite unchang(!d. 

(б) The Indirect. — In thi'^ method the. parasite undergoes a cycle 
of development in the blood-sucker, tlu* nature ol which has been 
fully discussed already. 

It would appear probable that it ib only in tlu* natural liosts that 
forms develop which are infective lor the invertebrate. 

Effeets upon the Vertebrate Host.- Tiypanosomes ma\' produce 
pathological effects on their vertebrate* host, or may ajiparently be 
harmless, and certain harmless trypanosomes will only live in some 
particular vertebrate and die when injected into others, but no 
pathogenic trypanosome is restricted to one host. 

The best known of the Jormer arc T. gambiense, T. castellanii and 
r. rhodesiense, the causes of sleeping sickiu*ss; S. ermi. of American 
trypanosomiasis; T. evansi, of surra in liorses. etc., in India and 
elsewhere; T. brucei, of nagana in cattle and horses, etc.; T. vivax, 
of disease in cattle, sheep, and goats, in tlu* Cameroons; T. vanum, 
of cattle sickness in the Anglo-Egyptian Sudan; T.dimorphon, of 
the Gambia horse sickness; T. cazalboui, of soiuria. a disease of 
cattle in the French Sudan, and T.pecaudi, of sheep in the same jilace ; 
T.equinumoi mal dc cadenis in South America; T. equiberdum, of 
dourinc in horses in Europe and Africa. 

Symptoms. — ^I'hc pathogenic effects of the parasites slu»w them- 
selves in the production of fever, skin eruptions, emaciation, local 
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or goiKMMl (I'deiiui, and disrasi* ol llu* ntivous system. St condiiry 
biictorial affections are als<i ctininion. The nioriality isoiteii hi^h. 

MoRnin Ana'Jomy.- -I he lesions are «»l ten insignificant, but in- 
ilainiiiation and enlarg<‘inent oi tlu* lynil>hatio glands is character- 
istic. and (liopsy and iullaiiiinatiou oi llif nieniiigt ^ are also found. 
wJiich in Jiiiniaii tiypaiios^uiiiasis taki-s the loiin of nieningo- 
eiict'plialiiis. .is will In- des(;ril>ed hitiT. 

iN'tx uLX iinNs.- I'Ih* iMiasites Call be spread from one animal 
and from one ^pecie> to .met her by inoculation ol inh‘c1ed blood. 

Ai;glv iiNiNs.- While in llu' biKly ol tlu' host .agglutinins aie 
lonmai. f*»j il blood c«>ntaining tryjianoscnnes is treated witli the 
seiimi oi an .mimal wiiich lias had one or more injections ol blood 
cont.iining the same jiarasite. a ia]ud massing oJ the parasites into 
ro.set1es. with the anterior oiuls jioiuting inwards and the llagella 
oiitw.irdf . takt ])iac<\ 

This is e dit'd aggloiiieiation. aiul m;iy last a lew ininutts. tlie 
p.iia^ites being unaffected, oi jna\ jieisisl till they die. 

Rli'UHlNG PowJiK. Tiyp«iin»somes h.ive been shown b\ Naiiss 
.iiul \ t)ike to liavc a marked reducing ptmer on lueinoglobin. 

PREniuilNs.- ■ Mayei b.is shown that Iheseium ol a dog iniecled 
by /*. hriKi'i is ]>reciintaled by a salt extract ol tin* same paiasiti', 
but not by lliat ol T. L't/nifiitui, thusiuovnig the ]uesene.e ol specific 
pnciiuliiis. 

Immvnijv. Active immunity, due to the. ict ion ol the hucocxles 
(Laveraii and Mesnil) or to cytolysins (IVlcNe.d). caii^be luoducvd 
in ceit.'iin cases, but it is not canied Irom molliei to young, l-egei* 
and Kingenbach liavc shown that the serum of annuals affected with 
nagana ami surra, also 'J\ cijuinmn. T. vtistcUanit, and 7 '. am^olcnsc, 
is tryiia Holy tic foj homologous and allii-d 1 r> jMnosi>nies, ])Ut not for 
otlicrs. 

(Tialmers and O’Fairell have slunvn that T. casicUami can In- 
separated from i .•thud t' sic nsc li\ immune sirnni leactioiis in vitro 
and in vivo. 

Involution I^’orms.- Degi lu raled. vaciif»lated involution loims 
may he seen as a lesult ol immniiily canning on or oi treatment by 
drugs. Advanceil l<irms alter treatimnt with imniune, serum have 
been noted by t'haliiiers and ( I’h'arrell. 

'roxiNs.- I’lilenhuth, llubeiiei, and Wortlie liave demonstrated 
the presence ol eiidoloxins in 7 ’. cijuipcrdum, wliicli observation 
supports JMcNeal's suggestion as to tlieir invseiice. and also the 
woik of Martin. D.irre, and Leber. Free toxins do not exist, but 
endotoxins can be set tre«* by trj’juiiiolysis. 

Local Reservoirs.- The iong-ctmtinued infectivity of Glossina 
palpalis alter the renuival of man from a district points to either 
long duration ot inh'clivity in the fly or to a local reservoir, which 
may perhaps be lound in antelopes, and perhaps other animals in 
the case of 1\ caslcllani. 

Cultlvaflon.— McNeal and Novy cultivated T. Icwhi in the w^ater 
of condensation of blood-agar lubes in 1903, and obtfdned, at 37^ C.. 
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and also at the room Lempomiure, good cullurus, in whicli 2 \ Icwhi 
varied in size from minute forms t to 2 microns in length up to 50 
to ho microns, and colonics of rosettes were seen with all the flagella 
turned inwards. The llagelluiu in cultivated forms projects directly 
frojn tile kinetoiiuclear end oi the para^itf^ 

The following have been cultivalecl : S. i ritzi. by <'haga'>i ; T. hnuci, 
by McNeal and Now, ami by Laveraii .nul Mesnil; T. rqiihiinn, by 
R. Tliomas and Bn'inl. T. riptif^criinni, by Tlionuis .ind Jbeinl, 
with slight success : T. cis/ollunii, bv riioui.is, HreinI, (iray. and 
Tullocli. with pai tiaKucces-i; T. ivansi, hv N<»vy. McNeal, and Hare, 
and bv Tliomas and Hreinl. bul were loiiml to l)e noii-viriileiit. 
and subcultures could not be obtained. 

Effects upon the Invertebrate Host.- -1 lie eifecis ot tryj)anos(»me 
infection upon llu* invt'rlebratt* host lias been bul little studied. 
e\'cept with reference to J\ ttistclfitnii and (Unssina />rt//»i«//s, and 
the result iiMy be tabul.ited as iollows: 

A. Nov-Fni m iioN OK jiih J*'lv. -I. 'I la tryp.mo'^onu s iiiiro- 
duced by the inleclive leed may entirely disa])pe.\r, being dige>.te(l 
in sniiie lilly to seventy hours. 

J. Tli(‘ try]ian(»M)mes may multiply in the ciop, but dis,ij)j)ear 
alter the ne\l feed ii non-inlectivc*. 

3 . The trypanosomes may glow and multijdy in the gut, and ^et 
bo all swi'pt out by the m‘xl leed il clean. 

The try])anoM)mes mav •-uivive and deVelo]) in the croj* toi 
twelve days, pyividing that blood is always iireseiit, but no trypano- 
somes apjiear in the.gut, and the inlection dii*s out. 

B. Infl'ction ok Till-: Fiv Doonn-iT..- In tlu* tJiird iiistanei 
([noted above infectiini mav uiktj place; everything de[)ends Ujioii 
the effects oi the second leed. 

C. iNKKcrioN OK nil-: I'ly. The lrV[)aiioM)mes ])er^is| after the 
clean feed has (lis])laced the blood lioiu the gut. hut the infection 
alsodej)endsU[)on the st rain ol trypami'^onie, as there is undoubt edl\ 
a struggle lor e.vistence between the tivpanosome and the chi‘micai 
defences of the lly against 7\ ciislclhniii . 

Type Species.- Try/)anosoma rotatarium Ma\er, 

It is necessary, lor purposes of classilicat ion, that the jeadei 
should cleaily understand the iiatun* ol the lyjie s[)ecn;.s. 

Trypanosoma rotatorium .Mav(‘i. r.s.| ^ 

Synonyms.- hneatum. sen co^tatum 1843, Ainatba 

rotatoria Miiyrr, I rvl>anit\oma saHgiuMib ilniby, 18^3, \ionas rotaloriuiii 

Licberkiihn, 1870, Uudulina ranarum Kay t^nkesler 1S71, ParamcBCioidcs 
costatus Grussi, 1872. 

History. — Glugc in 1842 lUscovcrciI in tlic l)lori<I ol irogM an organism re- 
sembling that which had been disco vcrcil by Valentin in the previou.s year in 
Salwo fario, the brown trout, and which was thouglit to be related to tin* geim.s 
Amafba ol lilircnberg, but which irom his desi-ription and trom his tigiiies i.s 
more probably a trypanosome. Cllnge's description is also very short, and lie 
is followed by Mayer, in 18^3, who describes two lorms— -an Amceha robtijria 
and a Paramaxiiim toricutum, or costatum - but in Novenibei ol the same 
year Gruby gave a clear description oi the organism, and a}>phed the generic 
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term ' Ti^anosoma ' to it, so that it becomes the type species of the genus, 
from wliicn any variation in thi> c lasbificaiion jf the species must be m^e. 

Ogawa has studierl this parasite in Uic frog in 19T3. as well as Doflein and 
M endclccft-( iol< 1 berg . 

Gruby ’s Original Description. — * Its elongalocl body is flattened, transparent, 
curved like a (('iilre-bit; the cq>halic end is terminated in a thin, elongated 
filament ; the caudal end is terminated also in a ^xiinted filament. The length 
o1 the animal is 40 to 80 //. its breadth is 5 to xo /i, the filamentous iiointed 
cephalic end has the gieatesl mobility, tlie length of the cephalic ulament 
IS 10 to 12 /I ; its lK)dy is elongated, flat, and toothed like the blade oi a saw 
all along the lengtli oi one oL its maigiiib; it is, as 1 have above mentioned, 
supple and twistcnl two or three times around its axis, like an auger or a 
eorkserew, winch is the reason wbv 1 propose to name this luematozooii 
'* I'rypafinsoma.'* * 

Zoological Distribution. -It lia.s been loimd in Runa nsculcuta Linnseus, 111 
J\\ ifniporanii Liiiiia*iis in Muiope; in R, spci^iosu in the Congo; in R. trinodis 
in the Gambia. Whellu tin, .speties found in llyla arhorva arc truly 7 ', roia- 
tovium or not is un< erlain 

Morphology. I he plc^oniorplnsni exhibited by 
tlii'i loiin is .0 \. 11 led tiial it retjiures classilu ation, 
lor. as I'lialai liniLu\’ has sliown, the iollowiiig 
varieties exist : 

1. I Uittiued ! onii a) Simple plain forms; 
(/j) ])lain torins olle m themselves; (c) spiral 
ioi Ills. 

2. RiUinatid I turns .- 'ti) Pectinated spiral lorms; 
(/>) I omticojiial lorms. Jii all these forms the 
undulating membrane is much toUU'd, and has a 
thit'kenerl alge. 'I lie ilagellum, which is short, 
starts Ironi the kinetoniii leus. wlueli is situate at 
a vaiiable distance iruni the aflagellar extremity, 
rile trophoiiuc leus is round or dval. The u.sual 
Icrngili vanes from .(o to hw /i, the breadth f 10111 
3 to 40 //, anil the ilagellum is about 10 to 12/1 long. 

Doflein finds tliat in the blood and internal 
oigans forms 111 tt'imcH bate between the flagellate 
and the iion-flagellaie organisms are found. The 
latter < annoL clivide. 

Life-History. — 'j'he life-history is but little 
knowm. Asexual miilliplicalion lakes place by 
the irypanosoine becoming round and losing its loiomotor apparatus, 
and dividing by mito.si.s It is but rarely inoiulable into oilier frogs, 
but it grows ill cultures, esjietially upon Novv-McNeal's medium, but 
the cultuics are not iuoc ulable. In the cultuies loptomonas and rosette lorms 
arc seen. The rescan lies of I’Yanca show that it is capable of developing in 
the leech {IJclohdvlla nlfiira), 111 which it gives rise to le}>tomonas-like forms, 
which arc to be seen lo( atcil against the walls of the gastric intestinal pouches. 
Frogs can be inlccted by the bites of infected leei lies or by the inoculation 
of till- iiite.stinal contents. 

Cultivation.— It has been cultivated in acid liouillon - blood media by 
l^usellem 1917. 

Classifloatlon. — The question is unsettled as to whether there are more than 
one species included under the term T. rotaioriupn. 

Pathogenicity. — U is believei] to be nun 'pathogenic. This immunity of 
the frog has been studied by Doflein and others. 

Glassification.- Il tin* section on (^volution contained in Chapter V, 
be read, it will be S(*cii that we l)clievo that new diseases can arise 
at the present lime; that orf’anisms usually liarmless in a given 
environment may become so altered under certain circumstances 
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that they may become pathogenic; and that this change, though 
merely at first chemical, may subsequently become structural. 

The researches of OTarrcll. Fantham, and Porter, already referred 
to under the Herpetomoniuce, seem to indicate that the original try- 
panosomes were parasites of such irivtTlcbrales as Annulates, 
Arachnids, and Hexapoda, from which th(jy sprc.ad to vertebrates. 

With regard to man, it would npiHiar as though his infection was of 
comparatively recimt date, and tliat in liim and in tlie tsetse- flics 
which infect liim tin* adaptation of the trypanosomes to the new 
environments is Jioc yet complete, and tlierelore the differential 
characters of the various species inlectiiig him ha\ e not yet become 
completely crystallized. 

It therefore appears to us that a natural division of the numerous 
si)ecies of tryjianasonies would be into 

A. Trypanosomes infecting iiivcrtebrata: — 

1. 'rryjianosoiiies ol Hinidinea . 

11. Trypaiit)Somes ol Arachnida. 

111. Tiypaiiosoines of Tlexapoda. 

H. Tr 3 »panos<)mes infectiu ld-hlo<)di*d vertebrates:- 

I. 'rryiKinosoiuesol Pisces. 

II. Trypanosomes ol Amphibia. 

111. Trypanosomes of Kept ilia. 

C. 'rrypanosomes intecting wann-hlotxled vi*rtebrales: — • 

1. Tiypanosomes ol Aves. 

11. Trypanosomes ol Mammalia. 

It is not our purjwse to write accounts of all known trypzinosomes. 
but merel}' tliose whicli iulect man. and to sketchily describe some 
of tliose which ]uo»luci' dise.ise iu tlu' iii nmuali.', .luJ to draw atten- 
tion to otlicis which can becla'.silied in the series of divisions given 
above. 

With regard to the trvjuuiosomes of inaniinals. it aiqx'ars to us, 
from an evolutionarv p(»int of view, to be correct to divide them into 
two sections —viz. - 

A. Non-pathogeuic mammalian trypanosomes. 

B. Pathogenic m nninalian tiyjianosomes. 

As it is tht‘ last section only with which tropical medicine is con- 
cerned, we shall restrict oui lurther remarks on classilication until 
we come to these organisms. 

A New Classifleation.- -Although, for purposes of general infor- 
mation, wc have given the usual classification, still, it must be 
obvious even to the casual reader that the genus Trypanosoma com- 
prises an enormous number of species, some of which are of very 
diverse form. 

We feel that the time has arrived in which to bring forward a fuller 
and more useful classification, based upon mo^liological and 
physiological characters, especially as classifications have been 
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outlined by Noller, while Minchin. lind he lived, would probably 
have brought forwaid one. 

In the Trvi)anoM)inmie tlu: ilefinitivi'. and henet' primitive. h<»st 
is the invertl*l)rai(‘. and we should expi'ct to iiiid some trypanosotiu-s 
which were solt-ly deiii/eii'^ ol tlle^e animals, aiul ai)])aieutly this 
is so. Tnlo] Innately. iJn ii Jiill lile liislmy still requiTes much 
ducid.itioii. I)ul such loini-» as ('ystotiryjHiuosoma iniestinale 
Koiibaiid, iqii, ale worthy ol ]uore laai’^ideration; and it is 
olndoii'. that such lornis (h‘ser\^e M^par.ile dassilica lions, and 
should lorm pail (»l «i tribe ('ysfuiryfumcfc, \y‘\{\\ ('yslofryf^aiiosoma 
as tyj)e geiins and ( inlcMhialc as type spi tjt s. 

As en»Uui<»n piocee(U s(» lile-hisloi ii s tend t<» become compli- 
cated. In this Ctise the (:oni])lieatic>n tin* iiitiodiiclion of a verte- 
brate interme<liajy ho.'.t, and with the cliange in environment one 
meets with the huge. lelativelv '^low-movlng, tiyi>anosonie of the 
cokl-]>looded ''e?iibrat<‘ and the sniallei . f|uu:ker-movjng. trypano- 
some oi the w.irm bloo<li'd vertebiate. 'I hey a]ij)ear to ns todeserve 
to be raiiki-d into tubes :ind to nieiit more study. The type of 
tile iiist i'.o]»vi(MisI\ ('ilngi \]iaiMsi!e. aiidol thi- second the organism 
toimd, bv one oi ns. to bi' ihec.nwe ol shM'pin.t* 'sickness. 

1 h(">< v<iii(»ns i<leas may be ci vstalJiy(‘d as loll(»ws:-’- 

A. Live only in a delmilive inVeilebrate hosti- 

'lv])«- genus* ('vsio/ry/^dttostifna Konbaiiil, ryii- 'liibe i, 
rv.s/o/r\7»rt//tve (diainieis, lyi.S. ^ 

Type species: (\ hticsftnalc Koubaud, lyu. 

IL l.iv'e in a (U’lmilive inveilebiale liost 'and in a cold-blooded 
iiiti*rmediate veitebr.ite ho^t - 
T\p<- genus: I'rvl^iuwsoma (iinby, iiS.^ »— -1 ii])e 2. Try- 
f^ano^oniiw ('haImer-«-, ipitS. 

T\]in specie'^: rolattnimn (nuby. i^'LJ. 

< . I.ive in a <lelinitive invi rlebrate hi»sl .and in .i w.irm bloodetl 
iiiteimediate vertebiate h(»'^l :- 
lype genus- ('astclhniclla Chalmeis, n)i8- 'I nbe Try- 
f'urusfol/anrilt'a’ ('h.ihiiers, i()icS. 

(’o-typ<- species: r. ^ainbicfisis (Dutton. H| 02 ). 

(\ ctislcllanii (KriiM-. ryoj). 

In the j)reseiil work we are chieflv concerned with the thiid tnht', 

' Trypocasiellancllcic.' 


SERIES A: TKVPAXOSOMKS INFEC TlN(i LWKKTEBKATA. 

TRIBE 1 : CYSTOTRYPANEiE. 

This tribe has not ye.t been fully studied, but provisionally it 
can be classified as follows: — 
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A. Forms carefiMy studied : — 

Snout long, no free flagellum forms like T. dimorphon : — 

1. Trophonucleus round - RhyncJwidomonas Patton, 

ICJIO. 

2. Trophonucleus iAim^ixU\---Cysiotrypanos(ma Roii- 

baud, ion. 

B. Forms not yet ful/y stndird:-- 

\Ve still retain the old term Trypunosoma scnsi't Into lor these 
forms, j^ending further investigation, and di\ideth«‘ni into:-- 
1. Tiy])aiiosoinos of Hinidinea. 

II. Trypanosomes of Arac lnnda. 

III. Trv])anosoines o1 He\'aj)oda. 

Forms CarcjulJy Studied, 

Genus Rhynchoidomonas Patton, i()io. 

Deflnition. ('ystolrypunea with l.-.rge kinetomndeiis siinaled on 
the artagellar side ol tin* toiinded tiophoiiueliiis, willi distinct 
iindulaliiig niem])rane .in.l \\itli t!u‘ allagellar end drawn out 
consiilerably. 

Rhynchoidomonas lucilise Patton, i()io. 

This parasite is lound in the ^ral]»ighian tul)es t»f I luilio serenis- 
,sima Walker, and .\fifseii uchnUi I-\d»rieius. in India. It moves by 
slniip jerking uioveuieiits, .md has nu iiee ll.igt'lhnn, hiit a ])oinled 
flagellar e\tn*mity and a j>ointed allagellar (‘Nlieinity. TJi(*kineto- 
nueh Uh larg(» and cireul.ir, llie t!0]»hnnnelens is aKu large. 

I he oytO])l:iMn cont.iins in.inx I'hi (»ni«tioid grtniuli''». 

Genus Cystotrypanosoma Ronhand, i*iii. 

Definition- ('ystolrypuneu' with small terminal .kmi ionin Uiis 
siiiiate on the ailagell.ir side nl ,in tlong.iled 1 roplnnnieleus. 
There is no free flagellum. It gives risi- to ]>yiil(^ini eysis. 

Cystotrypanosoma intestinale Konhaud, iqii. 

This })arasile is lound m the inleslme id a species LucUia at 
Bamako in pjeiich West .\trira. t 

Forms not yet Fully Studied. 

Trypanosomes belonging to the invert ebratt* and not diii* to the 
sndiiug ol contaminated blood have l)een found in the tsctse-ily, in 
mo‘,(piitoes, in ticks, and ]u'i li,ii>s in hi*ches. but it is doubt fnl about 
the List nameil. 

riie pieseiice of the I lerpelonionas. ('rithidia. and Tryinnio- 
som i in blood- SI 1C king .\rthropods may. llnreioie. be jm-i idiar 
to those auim.ils, or onlv acijiiiied Iroin their lio-»ts. lleiiee it is 
c|uiti* possii)lr ioi .seriouMTroistoaristMTi w'i»rking out tlieJiff history 
of thos(‘ parasiirs, especially as inlection ol the I flood- suck 1 1 may 
come from the eegs. 
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V §ECTioi^'I.: Trypanoso'mes offpHirudinea.,, 

TrypdHosoma inopinaiunt is believed to be a true patasite of the 
leech Hclohdella a^»«V^/t]iough, according to some obsecv^s. it is the 
same as tlie parasite of the frog. 

Section II.: Trypanosomes of Arachnida. 

r. chrisiophersi Novy, 1907, found in Rhipici>phalu$ sanguineus, 
fed on dogs. 

Sectkjn in.: Trypanosomes of Hcxapoda.' 

Trypanosoma boylei 190-. has b(*cn found in Ctmarhintts 

rubrofasciatus, an in'^<'rl whicli attacks man in Mauritius and 
K<;uuioii. 

Irypanosoma iiUlorhi Miruhiii, 19*7 . — Jins parasite' closely rescsmbles C. 
castt'llnntt iroin which it can be* (litlcTcnluitcd M>y the centra.! round nucleus 
fgod the >nia11 ccntrosonie. I \ is Joiiiul in palpalis, 

T. t nlu is'Novy, is loiincl in vanoiisCiilicin.i*. Novvstronglyailvocated 
the \iv\\ that the lry]>niios<imes tuuml jii mosquitoes which Scliauclinn had 
leti on Athentc nociutsmivK ted with litiltiTidniu^ should bcdciincd as 7 '. noctua* 
Schandiiin, 19')^!. a paiasilc ot CuIca piptro^, and the same lor T. ziemavni 
Schaudinii, I9<i4, also 111 ( vU\ ptpmis ; and, Jurther, that the trypanosome 
found l)y ])urham in Sti^omy,a fiiumia, which liarl been fcnl on bats, sh9iild 
be looked upon as belonging to the mosquito 

T, iriatonuv K<»foid and Mct'iillocli. 1910, is a parasite of Triatoma 
'•protracla, found in lu st^ ot the wood-rat Scotoma fnsUpcs. 


SEl<IES I KVPANOSOMES LNEKt 1 ING COLD-BLOODED 

X’KKTEBKA'I IIS. 


'* TRIBE 2: TRYPANOSOME/B. 

At present this tribe contains one genus— -viz., Trypanosoma 
sens// stricU), as dfdined above, and witli 7 \ roialorium Mayer, 1843, 
as the type. 

It is ])roliable that, as constituted, llie genus still contains a 
number ol non- defined genera, but tlicse require further investiga- 
tion, and we tliereforc divide tiu' s])er.ies into: — 

Section 1 .: Trypanosomes of Fish. 

Section 11 .: Ti ypauosomes of Amphibia. ■ 

Section III. : Trypanosome^ of J^eptilia. 

SErrioN I.: Trypanosomes oi- I'isii. 

In 1841 tlie first kiiowm trypanosome was found by Valentin in the bloml ol 
Saltno fario, tlic brown trout. 

Since that time a considerable number liavc been tound in freah- and ealt^ 
utater fish all over the world. As examples may be mentioned T. remaki 
Laveran aliKi-Maaail, 1901, which exists in tVro varieties — parva and magna-^ 
and is ioiwl^'in'^pike; T. raja Laveran and Mesnil, 1902, in Raja punckaa. 



- 'Rg. . 94 — Trypanosoma 

^ laschenMHi Robertson. 



Fi< ; <)5 . — T rypanosuwa raja. 
Rchi'ndI'okm, in riih Li-i*:cn. 



97. — Trypanosoma 
raja: Young Try- 

PANOSOMB TN TUF 
1. FECIT. 


Fir, <^0. — Trypanosommaja: 

liouNDFoRM, Older Stage. 




Fig. 98. — TrypanosH^, 
raja : Pos.siBLy A 
Female Form, * 

iJiK Leech. » * 



Rg. iqi , — Trypanosoma rajas 

■ " 5USNDERF0HM. Fully dev^fbd TRyPANO. 

* w Proboscis soys in the Skate. 

, INTHELABCBf OFTKELeECH. 

' Miss RobwtscMi.) 
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and is thought to be bi>rcad by a leech — PotUohdeUa muricaia ; T. saeco- 
branch! Castcllani aiul Willey, i9'>5. in Saccobranchus fossilis in the Lake of 
Colombo, Ceylon. 

'J'rvpanosomcs have been found in eels, l^rumpt in 1906 described a 
number ol new sj>ccich in diilerint kinds oi fish, ana Zupitza, in 1909, made 
a valuable acliliiion to tlie knowledge ol tliis subject. 

Some trypanosonie.s louiid in fjsh aic T. dumlawskyi Laveran and Mesnil, 
1004, in ( vprinus carjih ; T. Mitrophanov, 1K83, in Zqmsius vulgar^ ; 

7'. tincir Lavt'ran and Mesnil. i()04, in TniiU tinea ; harbaDrumpi, iqcjG, in 
/Jarbus fluviatihs ; 7. rbijavs l*runipi, ian6, in (iobio flitvicUalis ; T. phoxini 
lininipt, 111 PhoMnius ; I . ahrawtdis Laveran and Mesnil^ 1904, iu * 
Ahyunna hranw ; Icuchci Urumpi, in Leitciacm .^p. (?); T, scardini 

Bruni])!, ify)0, in Scaninnit'^ tt\tjirophUuilntus ; !'. sguulii IJrumpt, 1906, in 
Squahits cephalic : / . Ci>h}ti\ iMilniphanov. 18S •„ in ( ohitis fnssilis. There are. 
lu)\\e\er, many ollwis devrilunl. T. roitU'i Mathis ct Leger, 1911, in 
hJonopferrs ; 7 ptllrgritit ^Mathis el Leger, ion. in ATactopodus 

viridi ainutus ; 1 . iha^ ast lloiia and Mai hado, 1911, 7. dnrhni Yakimof'i. 
iyi2. ill Solca; T. vaktnuiyi in Syngiinlis 

SiClinN TI.: Tm PANOSOMI-.S Oi- Ampiiihia. 

The Irypanosoine'^ ol liogs vetc* discoveri'd by (dnge as lar back as 1842 
III the iorni ol the laigc.-'t !> \ p4inosome kiiovsn - /.# , 7 . ntfatnymni. 

It seems ])iol)ab1e (.hal h'lilu'*- an tin* c an u-rs ol these pai.isLtos. 



Fig 102.- 'f rypann^^onifi prytrnnr Fig. 103 Trvpftuvsowei rittatcr 
Jtnni'RTSON. FOIO>'K'JsoN SKOWS 'Mill TrY- 

PANOSOMI' Ki.l1 I INC. UP i^RlOR T( i 

Division 

(I^'roin drawing by Miss Koln'rlson ) 

Trypanosoma inopinatum Kd . and Ft Set gent, 1904. 

Synonyms.- He guns i'Van^a .mil Athias; T. undttlavs J-'ran^a; T^henderson 

Patton. 

}<'oiin(l in A’, escnlenta L. in Algeria, in J?. hcxodactyUi and R, tigrava in 
India, it is veiy like 1 . lewisi, but is iflore sluinpy. Jt i.s .spietui by Hie leech, 
Helohdvlla algiia. 11 give.-, iim- to lierpeloinonas and crilhidial forms and 
Hniiiipi has lieen able to inb’i t liogs bv the bile ol the infected leeches, and 
has shown that the iiifeitiou can be s]irea(l liy the secoml geneiation also-- 
i.tf., that it IS heieihtaiy It is also inoriilalile. The i rilhidial forms are said 
to be the iidei Ine agent by l■’l.*l^va. 

Trypanosoma nelspruitense reran , 1904. 

Discovered by 'I I'eiler in R angulensis Dir age and iii A’. th'Ueri Macqnart . 

Trypanosoma somalense lh-iim])t. 190C1. 

Ill liujo retieulahis iroin Soiuahland. 
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TrjpaiMMoauip.(?). 

‘ Fouad by Tobey in the American newt. DiAtychiius vkSSf^scens . 

Section III.: Trypanosomes ok Reptilta. 

Tortoises . — Trypanosoyna damonitp Laveran and Mcsnil, 1902. in Damonia 
reevesi, an Asiatic tortoise; T. viUata Robertson, 1907. in Emyda vittata in 
Ceylon, the intperaediate host being a leech. 

Croeodllla.— Tfypa nosoma grayi Novy. — ^This parasite, which was thought 
td be part of the ule-cyclc of tlie Trypanosoma oi tlie crocodile, is now known 
*t9beaCrithidia. 

' .^Lliards. — T.^ow^/iMartin. 1 goy, in Mabuiaraddoyin ; I'.leschenauUii'RbbiiTi- 
son, 1907, in Hemidactyluslesc^naullu^in Ceylon ; 7'. pertenue Robertson, 1907, 
m hemidactylus triedn leschenauUi, in Ceylon. 

Ophidla. — T. pylhonts Robertson; Mesnil is tloiibtful vvh(‘thcr this is 
not a haemoprotf'us, while Sainlxjn tonsulers that it is a hicmogregarine. 
(H.rohertsont). T, vrythrolampn Weiiyon. 1909.111 /.rylht\lanipus asculapu, 
T. pviwiti Mathis et L6ger in //. piscatov, 7*. vajee Wenyon, 1909, in 
Naja Jiiffricollis, 

SERIES (' ; TRVJ'ANOSOMES IXFIiC 'I lN(i \V.\RM-BU)ODEl) 

AN1M.\1.S. 

TRIBE 3: TRYPOCASTELLANELLE/E. 

This tribe may be divided iiib):— ■ 

Section T. : Trypanosomes ok Ayes. TIm se an- biil litth* known, 
and, p<'iiding further study, wi* mu^l retain the old genus Trypano- 
soma sensii lato, . 

.%^Sk:ction II.: Trypanosomes oi« Mammai ia.— 'J' luy may bo 
classified as hdlow^--- 
Series (flU — N<ui-Eatliog» iiio. 

1. Classifiable - 

Genus Lewisonella. 

(ienus Endotrypaiiiini. 

2. Unclassijiablo : — 

Old genus Trypanosoma senstl lain pending fuitlier work. 
Series (6). — Pathfigenic. 

1. Classifiable : — • 

Genus Schizotiypamnn. 

Genus CaslelJatU'lla. 

Genus Duttonellii. 

2 . Unclassifiablc : — 

Old genus Trypanosoma sensit lato ])euding more research. 

3. Little knou'H. 

The classifiable mammalian tryi)anosomcs may be recognized by 
. the characters given in the following table ;~- 

A. With schizogony in the vertebrate host — Schizoirypanum 
Chagas. 1909. 


26 
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B. Without schizofjony in the vertebrate host: — 

I. Rnters red blood-corpusiclcs- Mesnil 
and Brimont, iqoH. 

II. Dots not enter red bkxid-corimscles. 

{(i) Final sla^((‘ol devek»pin(‘iit in the delinitive host is 
in the liiiul jiut. Inle(:li(*n is contaminative. 
Atlaf*ella] e\tr(*nuly long tlrawn but and pointed. 
( yinplasin tree Irom graiiule-v- -Lcwisouella 

CiirdiiH is. nn^. 

(h) I'inal et develojnnent in the definitive host 
ib m till* -saliva IN glaucK. piolMKcis, or hypo- 
pli.iiNux. luleclion inociilalivi'. 
f. PolMnorphie. w'ilh giaiiiil.ir cvtojda.sm. .small 
kimtoniirh-iis.and w't -I l-drvehiped undulating 
nifiiilnane. I'inal sl.i^i- in the definitive 
h<»'^t takis ])lao(‘ in the salivary glands- ■ 
(usicHiuicUa ( halm els, 

j. ^ron<»moi-j>liic. with nr m- granular cytoplasm, 
huge kin* tonucleiis. and with or without 
Wi ll ■deveh»])ed undulating membrane. 
I'mal stage <»l d(‘\'«*loj)ment anterior, but 
u<*t in til** salivary glands DuUonclla 
( li.iliuer-^. x*U‘'^. 

T h<* t\])e s])e*.ies n| th* ‘^«* g* neia .iii- as follows:- 

Schiiotr\'luinmu critu, <ynon\m 1 fyluntosonia rr//:t f'liagas, lyoy. 

Iifii/olrv/ufin/m sjunuiium Me'^nilaml IbimonU 

Ltii'iso}icll(i Icivi^si, •^vnouvni 1 rvlmno^owii Innsi Kv\\{, 1879. 

( astcl/unrMo i'amhii’iisis Dutton. iq*»j (eo-t V])esp«‘( iev*: ('asleUanclla 
idstcUauii Iviihc, lyo s\ lumyin I rylHitiosnma CiislclUinii Kiiise, 

Diillnni'/hf vivif.x, syimuNiii I rylHUinsoma viva\ Zu-maiin, i()05. 

Sm’IIon T. : i KYrNNusoMrs oi* Avrs. 

In ]iS.|5 (aos foiiiKi li vpiiiiosoines in the blood oi goal-siu kers and cranes 
whi* li ail- iiiiw knowii to lx vi ly * *1111111*111 in biids, Ixit the ilcte* lion in blood- 
filnis IS nut ‘-.T-y, as tlx- jiair.siti-s au* Jew and Inr between. According to 
Novy and Mi Neal, the * iilti\ntion iiielliod is inu* It better. 

f.a\eiiiii and Mi Nuil Munniari/e iIkmii into tliree typi-s - (1) Tiypanosoinc.sof 
type <iJ 7 . It •'.'/M in i.'iN ( / , (2) trypaiuisonus oi type of 7 '. rofa- 

toriuni 1)1 the tun;, (u luni* thin tr\ ) 1.111* j'-^nues without lioc Hagclliim — 
distinct type. 

A lew exainjih'.N nwy lx* in* ntiuned / . (trittnt l.aveian, in Symittm 
alufo L., the woud-owl; /. tfnijusitni laihe, i*ju*j, in .Igelams phoBniertts b., 
and other North Aiueman liiid>; / /lO'iofi/i Novy and Mi. Neal, 1905, in 
Astragalhim Iri^lis 1. .Noi th Aiiic-ii* .1 ; / . pitdiitr L. am) Mesnil, 1904, in Padda 
oryzivora, tlic Ja\a spiino\\. 

Also 7 '. la^oiw^ituta Manillas, ion, irom I.it*itniostict€P itfinegiila ; and T. 
Leoihricis, from the Japam-se nightin,t;ale, Ltothrix luieus. 

Section II. : The Tuypanosumks r>i.' hie Mammalia 

Mammalian trj'panosonies may bo clrissifiod according to Lavcraii 
and Mosnil, into: - 
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Series (a ). — ^The non-pathogonic manimaliari trj’panosomcs. 

Series (6).- -The pathogenic m*'immalinn trypiinosomes. 

This classification is, in our ojunion. in accord with evolutionaiy 
knowledge. 

SERIES A: THE NON-PATH(^(iENlC MAMMALIAN 
TRYPANOSOMES. 

It is quite Ixyond tla* limits of Ihi'. book to give* detailed accounts 
of these trypanosonu'S. and all that we can do is to attach a li^t of 
the more cbinimm with an account of a f(‘W. 

Classifiable. 

Two geiUTa are kn<»wii- -viz. - 

A. Eudoglobular forms known- -Fudolr^fa/mni, 

H. Kndoglobular forms unknown- -Leieisonclla. 

I 'nclassifiahlc. 

C. Little known forms Tnfaiiosvwa sciihi/ lain. 

Genus Lewisonella ('halmers, T()r8. 

Definition.- -TrvpocastellaiK'llea*. found in mammals, non-patho- 
genic. without endoglobular fonns. 

Type Species!- -I.cxasonclla lavisi Saville Kcmi. iSSo. 

VVe will describe •the type species /-. /ni'js? Saville Kent, 1R80, in 
greater detail. 

Lewisonella lewlsi (S<i\iUo Kent, isSo). 

Synonyms.'- Ih'rlu'tomovtns /c'7f;i.s/ F\i-nt , 1 S.Sn ; / rir.hoino}ni\U n'l^f Cri)oks 1 iaiik, 
i8S(;; Trxpunomnnas h'wisi I-ablie, icSiii ; Sinti:itnns Kanthiu k, 

i)iirliaiii, ami Jllaiidtord, 1S9S; /. liormT, mni; I'rypanoniouas 

Daiul, I r\ptnioii>onlci\*isi\.\\\\v, I rvpinm^tnnn U ,kusi Kent, 

i88(». 

Remarks. — /-• levnsi the first niaiiinialinn f I'vpaiiohoiiie to boiiisoovcTud, 

for it was seen by < hussat in in ICpiniv^ mtlns (i»ro!i:ibly not by Gros in 
1 ^- 15 ). who thought it was a young nomaioiU*. whili- Lewis, in Calcutta, in 
1877, rctli.scovcred li. anti rerogiiized llial it wa^. a ]iii)lo/ooii. It is a typical 
lewisonella. anil is foiiml in Eptmys ruttus L. /■. uoivr^icus I'all, ami 7 i. 
rufescens Gray all over the world- -ih Asia (Imli.i, Ceylon, I’liilippines, 

Japan), in Kurojie (Knglaml, Irelaml, h'ranre, llullaml. lieiniany, Knssia), 
in Alru-a (llgamln, AbvsMnia. GambLi, niul Cameroon^), and in Anieiira 
(United States and lluizil). It is non ^Kithogenu ami restrii led to rats, 
among which it issju'ead by Cvratophyllus faaciatu^, the ral-lh'a. 

Morphology." 1 1 is a \ery active, worm-Iike little parasite tlarting alKiiit 
among the corpuscles. II is 2 1 to 25 /i in length and /i in breadth. '1 he 
anterior ciul is very poinletl, ami the wdiolc parasite is thin. The Iropho- 
nucleus is situated near the junction ol the middle ami posterior thirds ol the 
body, and the kinetomicleiis, whuh is iod-s1ia])(‘d, is '.ituaterl anteiioily. 
There arc eight myoncmesin the ectoptasin (pei ijdast). l*iowa7.ekdislini*ui.shcs 
small male lorms with a nucleus rich in cliroxnatin, large female loriiis with 
clear cytoplasm, and indilfcrcnt forms with many grannies ami poorly 1 1 dined 
nucleus. 

Life-History — In the Vertebrate. — ^The lile-history in the rat has been 
worked out by Brcinl and Ifindle (Fig. 8y. p. 381). 'fhe filament they 
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mentioxi as occurring between the kinetonudeus and the tropbonucleus 
appears to have been also seen by Prowazek. Asexual r^ioduction may be 
summarized into reproduction with longitudinal division and reproduction 
with rosette formation and I'lirystment after some interchange between the 
idnclo- and tiopho-nuclci. followed in due course by increased power for 
longitudinal division. Tlallaglia rl escribes a process of sporogony with the 
formation of macro- and micro-gametocytos, and of macrogametes and micto- 
gametes, and a similar roprorlui lion has been described by Pricolo. Carini's 
cyst-like bodies in the lungs are considered by Dclinois to be a coccidium, 
Pneumocystis carinit. 

In the Invert brate. — Tlie rat flea. Ceratophyllus fasciatusAs the true carrier 
of / . Ifwisi, as was first dc^monstratecl by Nuttall, and the rare development 
which may lake jilace in louse Polyplax spinulosa is more of the nature of a 
natural iiiltuie than a iirojuM development. The development in the ilea 
has been studied by Swellciigrebel and Stiickland. and mere recently by 
Minchin and 'J hiim])soii. 

WIk'ii tfie Ih'.'i ingests hl()o<l < ontaiiiing the flagellates, they pass directly to 
the luid-giit, wlicie they enler the epithelial cells, inside which they attain 
a large size and undergo innltiplii alum in a peculiar manner by forming a 
large S|ilicvi(nl hody containing a iiiiinber of Iropho- and kineto-nuclei, and 
develDfiing llagella, while the original fLagellnm still remains attached, but is 
siil).sequentl> lost; and then the < \toplasin diviflesdnto the: daughter trypano- 
somes, which are now sol tree, and, passing into the rectum, become crithidial 
forms by the kinctoniicleiis travelling past the tropbonucleus towards the 
ilagclluih. These crilhidial iornis attac h t heinscdvcs to the wall of the rectum, 
and shorten into heishnianin-liki* tonus without flagella or without free flagella. 
These in their turn develop into liypanosoine forms, which pass forwards 
into the inid-gut. 

Till' intrarellubr stage is at its height alK>iit the end of the first day after 
infcctum , the rei lal stage begins during the set ond day, the trypaniform types 
pass into the inid-giit towards the end of the fifth day; and the flea is infective 
in aliont six days alter its own iniec live meal. 

The i<>] 5 woi k of Minehin and Thompson may be suftiinarizerl as follows: — 

L. hwtsi is liansniit led from rat to lat by llie ral-llca Cerat^hyllus fasciatus, 
but infection doe.s not o< ciir by the tlea-bites, but is contaminative by the rat 
licking Irom its lur or skin the moist faeces of inlcclivc fleas containing the 
final propagative form, or by eating tlic fleas. 

The ( yrlc of development I'l as follows — 'I'Ik* flea sucks the blood of an 
inf ccteci ' rat , and so acquires the tr^qianosomes, which require a minimum 
ol five days to attain the iniec live stage, which is a small trypanosome which 
docs not penetrate the salivary glands, but remains in the digestive tract, 
from whit h it escapes in the fa'c es, which are taken into the mouth of the rat 
while licking the fur. The flea remains infective for a long ^me, but does not 
pass the germ on to the iieTct generation. Alter infection .some five to seven 
clays elapse be.loie the trypanosome appears in the rat's blood, in which it 
multiplies till the eleventh to thirteenth day after infection. 

In the louse, VolypJax sptnulo^ft, the life-cycle has been studied by Prowazek, 
who finds that tlie micro- and mai ro-gamctocytcs undergo first a reduction 
of the lro])honu< lens liom sixteen c hiumosoines fo tour, and that then the 
microgametut yte gives use to only one microgamc'te, which fuses with the 
niacrogainete, forming .'in oolcnicii*. 'J his beiomes a trypanosome by the 
separation of the kiiu iDiiiif lens irom the .svnkaryoii. The flagellum projects 
from the posterior end, which iln- kinctuiim lens now leaves, and, taking the 
flagellum with it, jirocceds towdiiLs the anterior end, thus forming the undu- 
Iriting membrane'. Grcgannilorm non-fiagellate forms also aimear, which 
penetrate between the epiihelial cells. Prowazek failed to infect rats by 
the bite of the louse, but this has bc'en clone successfully since. Swellengrebdl 
and Strickland find that the cic'velopraent in the louse is very irregular and 
not to be compared with that in the flea. 

Gttltlvatioil. — Cultural experiments have been carried out successfully by 
Novy and McNeal on a mraium prepared by mixing agar and defibrinated 
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rabbit's blood in equal parts, when forms from 1 } to 60 m in length ma^ be 
found, and also rosettes, but the forms are herpetomonimrm, with the kine- 
tonucleus at the flagellar end . 

Pattogenletty. — Inoculation can only be carried out successfully in rats, in 
which it is generally non-pa thogenic, though some observers have described 
the rare occurrence of dyspnoea, oedema, and subcutaneous haemorrhages in 
intense infections. Some strains may become very x^atho^cnic for rats. 
These strains show morphoh^gicsl and developmental anomalies — e.g., forms 
without a blepharoplasl— and there is a correlation between virulence and 
these clianges. 

Immillilty. — immunity is gainiKl when a rat becomes free from the parasites, 
and hyperiminunity can be obtained by inot ulations. It is thought tliat the 
immunity is largely due to pliagotytusis, but this is being questioned m many 
species of tryx>anosomes. A x)rotec1 ivc serum is obtainable from byxicrimmune 
rats. Immune serum will agglomerate the tr^'panosomes. 

Hereditary Infeetlon. — The parasites cannot be transmitted from the mother 
to young, as it ax)x>cars that they cannot traverse the placenta. 

Genus Endotrypanum Mosml and Brimont, igr^s. 

Definition. — TrypocasiellancUea?, lound in mammals, noii-ijatliogcnic, and 
with endoglobular forms. 

Type Species. — Endotrypanum schaudinm M(‘snil and Biimont, igo8. 

Endotrypanum schaudinni Mesnil and Bnmont, 190K. 

This trypanosome, 1 3-4 X 3*5 niu rons, is only known in the cnfloglobular form 
in the red blood cells of the sloth, in whicli it ax^iit^ars as a peg-top-sh.iped try- 
jmnosome with a short flagellum {lossc.^siiig tio]ihonu(,1ciis and kinetonuelcils. 
This must be only one stage in ils hle-history, and as yot Ihe olhor stages aic 
unknown ; and though a free tryjianosome was seen m tho same sinima\as the 
encystcrl lorms, it was coiisuleriMl to be ilillerent Iroin the endoglobular forms. 
In 1914 Darling ^onflrmH these rescan hes, finding ihe organism in Chotwpus 
didaciyltis in Panama. Xo free t ryxianosotiies were seen in the sloth. Free 
forms only occur aJler*fresh ])repa rat ions have stood .some lime. 


Undassifiahlc. 

The following is a list of the unclassifi siH'cies, divided 
according to the cla.ssiiication of the host a ml mg(*d according 
to known im])ortancc : — 

Trypanosomes foundin Monkeys. — America : T. npnasense ChiigQ.s, 
1909; T. prowazeki Gosslor, 1908. Asia : T. rhesii Terry, 1911 ; 
r. vickersa Brmnpt, ic)oc). Africa : A number of unnamed trypano- 
somes are reported in chimpanzees and si>ecies of Cercoiiitliecus. 

Trypanosomes of Ungnlata. — Trypanosoma Ihcilcri IJrnce, 1902. 

Trypanosomes of Rodents. — T. Thiroiix, T905; T. musculi 

Kendall. 1906; T. grosi I-averan and Pettit, 1909: T. microti 
Laveran and Pettit, 1909; T. hlanchardi BiTimi)t. 1905 { -7\ myoxi 
Blanchard); T. wo/owy.s' Hadwcu; 7 \ />erewm'c/ Watson; T.criceti 
Lfihe, 1906; r. cuniculi K. Blanchard, igob; T. Lingard, 

1904; T. nahiasi Railliot; T. leporis sylvaiici Watson; T. acouvhii 
Brimont; T, indicnm LGhe; T. citelli Watson; T. spermophih 
Laveran; T. otospermophili Wellman and Wherry; T. hctroihovn 
Bruce, 1915. 

Trypanosomes of Bats. — T. vesperiilionis Battaglia. 1904 ; T mega- 
derma Wenyon. 1908: T. nicolleorum Ed. and Et. Sergent, 1905; 
T. livneatiis itixtbe and Gonzalez. X9i6. 
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Trypanosoma* of Insectivora, — T, talpa Nabarro; T soricis 
Hadwn. 

TrvpanoMmes of F.dentata. — 7 '. le^cri Mcsiiil and Briniont, 1910. 

Trypanosomes of Carnivora. — 7 *. Bettencourt and Franca, 

Trypanosoma duttoni Thiroux. 1905. 

Dill loll ami Todil in io<\i saw a llajifllali* orK.injsiii in the blood o£ miee 
*d)tciine<l in a liniise in Mi (‘arlh> iKlaiui on the (iainliiii Kiver, but tliey ron- 
sidercd it to beoi the type ol a Ilcvlictomouas ; but in 1^)115 Tliiruiix dosiribed 
a definite li ypaiiosoine in Mus mu'icuhts L. in Senef^.il wiiii h wilj only infect 
mil e ol all kinds ilf . mumtus L. (the harvest -mouse) — aiul it is jiossiiblc 

that Dutton and 'fodd saw one stai^e ol its development. 

A iiuinbcr ol inli resting lesennhes have taken })liiee with this tryjiano- 
somc. I'ricolo lound that it lonld pass ihroui^h the plueenta and multiply 
in the la'tns, in whii li lie desiribes latent lonns very like those already men- 
tioneil ill T. which icsembh'fl Lt'ishmania — having only a rod- 

shaped kinetoniK lens and trophomu leiis. 

'rryjianosomes weie ion nil in ileus caught on infected animals, but they 
did not .show any development. 

Trypanosoma mascnli Kendo 11, tqco. 

This parasite was lound in S |iei lent. of the mu e examinwl by Kendall 
in Panama. It was iion-jKithogenk. and u.seinbled J\ duttoni. 

Trypanosoma microti J^avetan and Petiil, igoij. 

Pound 111 Microtub arvctlts Pallas. It i.s 25 to v* fi by 1-3 

Trypanosoma blanchardi Drumpt, 19115. • 

In MyuAis glis, the common dormouse, like T. htmsi, but not inoculablc 
into rats. 

Trypanosoma myoxlR. Blanchard, 190O. 

Found by Galli- Valerio in Musvardtum {Myoxis) avcUanarius L., but nothing 
much is known about the xiarasite. 

Trypanosoma mvicanihidis Delanoe, 1915, fiom species of Arvicanthus and 
T. ebnrncnsr Delanoe, 1913, from Musioiirha arc varieties of T. lewisi. 

Trypanosoma criceti Liihe, ninti. 

Synonyms. ! . yulnnvu‘itM hi Ihumpt. uxii*. 

This Irvpanosoine, whu h i.s vei\ like /. Ivnnsi, but distinguished bv not 
being liansli ruble to the lat, vias lound in the hamster (Cruvtus cncctus L.) 
by Koch in iSili. A blood-siu king lou.^e has not been fouiitl on the hamster, 
but ( irtttophvlliis Jasnatiis JJosi isioinmon. 

Trypanosoma cuniculi K. Dlamhanl, 190(1. 

Ihis trv|ianosome \\«is found by Ji>bjel and Mabois in 1891 in the rabbit 
{Lrpith citnu ulit\ L.), 111 w Iiji h it 1 a uses emaciation and ]»erhap.s diarrhcea. It 
IS very similar to / ./'■wis/, but smaller. It will not ini eel wliiteraisaiid guinea- 

g ,gs, but it laii be i iiltivated. it is su.s])ci ted that Ilamatopinus ventrirosus 
enny and J*nli \ •joiiodphalus 'raschenberg may perhaps have sometliiiig 
to do with its hie- history. 

Trypanosoma bandlootti Linganl, 11^04. 

This tryjianosome is ^nobablv not the same as 7 *. Ivwisi, w'hic h it resembles 
in being pathogenic to guinea-pigs. It is found in Ncsokia bandicotii Bechst 
in Bombay and the Deccan. 
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Trypanosopoia indicum Luhc» njnO. 

T. induum is louml in the Indian squirrel (h'unambulnh pttlmaruw L.) in 
Madras. It is very like T. lewisi, aud only slight niori^hologiral dilTorcniOh 
can be found. 

Trypanosoma vespertilionis Iiaitaglia. 10115. 

Synonym.' ryvfuttiosnnifi dinm^ti^^vWviuiiXwiiwu] I'raiK^a, 19118. 

Dionisi found a tr^^ |i.iri(isoni(‘ in the llaiian hat {M inioptrnts sihrmhcr^tn) 
111 1K09, and ^iiiee then niiineioiis h.it.*» Iwim* heeii loiiiid to t aiiv trv|)anos(iine>, 
and also thev lan he in«Kulat(<! with the p.n.iMl('S ot siina .uid mihon, whu h 
produce patiiogenii' elle* Is. 

7 .X'Cbpf'rtilioun has heeii l(iuii(l in I)a1> ironi Sniiili Kalv (|{•ltlaKlia), Uoniim 
Canipagna (Sainlioii), lliazil (l)iirh.ini), India (Ponovaii), Noith Alma (Ser- 
gonts), and Iroiii rortugal (lletlem oiii t dinl I'uin^'a). i'lus parasite has been 
investigatecl hy Itattagha, wlio has deseiilunl a pun i'ss of ‘'}H>rogony, and lias 
shown that the Idood tillered tliniugh a Kitasntu Idtei is still intec tiou.s. 

.'Vc cording to Piingault, /'. Hilionis is spread by ( tmev pi pi'slrdh . 

Trypanosoma nicolleorum M<l. and ICt. Seigent, i(h)5. 

Ill thf' blood of rci/ii >////<• kiijtli NfUl and 1 '. Jtei list in .\lgeiia; not 

ttansinissible In inn e, rats, or rabbits. 

riiecairiei ol the inlev tion i.'> not known. Diiiham saw ti vpanosoines in 
Stt'Qomyitf /c/.s<ni/if winch had fe«l on a bat. but they might have* bidonged to 
the niostpiitu Jdc*as h«i\e lu'cii evaniiin'd without siiicess. 

Trypanosoma thelleri Urine, io<>j. 

Synonym. I . Uumstuialu n\i l.a\eian. kioj 

’I , tht'ilcri is loiiiid in the Ir.iiisxaal, iii I'ogoliind, I'.ist Aim a/’l rails- 
caucasia, and in*liidia. it is ol huge size, <«) to 7«> // ni length and 4 to 5 fi 
in bioadth. A siualMorni is known, 25 to 5', /< in length .ind 2 to 5 /c in 
breadth. It moves very rajiidly, and has a long llagelhiin, wink the anterioi 
end is pointed and (he kinetonucleiis is oval. Miillqilhation is by simple 
loiigitiidiiial fission. A female lorni has been describ«-d by J-iilie. It is 
bclitrved to be spread by .s]iecie.s of llqqiobosca, and is specific lor bovines, not 
being inoculable into other animals. According to Noeht and Mayei, it is 
not the cause ol gall-sie.knc.ss 01 gaiziekte in cattle in Africa. 

Carrier: Jlippobosca ritfiprs (I’lg. 1 17, j>. -Sii). \n allied species is 7 . uru~ 
Wladiiiiiiod •Old lakiiiuiff. ic^oo. 

SimiLir spec ICS ill e ! . hnnuhniuiiiw, /’. luthtuiH. /'. nntkU'^dmi Linge.inl, 

1904; 7 . /nm/c/ J'Yosc h, iciocj, /. iinunctuiitm Ciawlc'v, 7 ‘- rutJurp^Ydi 

Had wen, 1912. 


SliRIKS B: TllK I‘ATI1()(;I':N'IC MA^rMAUA^' 
TKVl’ANOSOMKS. 

Bril ' 0 has classifu-il palliogeiiic iiitmiiiuliaii liyiKinnsonu's info 
groups as follows: -- 

A. Polymorphic /rypanosomcs witli grauulnr cytojilasm, active 
movciiieiils. well-dcVelojHHl undulating: membrane, small 
kinetomicleiis. Spread by tsidse-llies, wliich .in* the 
definitive hosts in which development is completed in 
the salivary glands — T. gambicnsc, T. hrucci, T. rhode- 
siense, T. evansi, 2". ainiperdum, (This group corre- 
sponds with the genus Castellanella.) 
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B. Monomorphic trypanosomes with non-granular cytoplasm. 
Spread by tsctse-flics, in which development is confined 
to the proboscis and hypopharynx, (This group agrees 
with the genus DuUonma,) 

I . Kiiictoiiucleus large and terminal. Undulating mem- 
brane i)oorly devcli»pcd and simple. Movements 
very rapid -T. vivax, T. caprcB, T, unifornte. 
(\'ivax sub-group.) 

1 1 . Kinetoiiucleus prominent and subterminal . Undplat - 
ing niL‘iTi!)rane well devtOoped. Movements active — 
T. pecontm and T. simiee. (I*crorum sub-group.) 

Taking into consideration the above, we may arrange the patho- 
genic mammalian tryj)anc)Somes as follows: — 

A. Classifiable: — 

I . Genus C asiclUmcUa, 

Genus Castellanelia ('liahners. k^IiS. 

Definition.' 'Try])ot.as1 elliinellea* with the definitive host a fly and 
llie intermediate host in a waini-blooded vertebrate. Without 
reproduction by scliizogony in the vertebrate host, in w'hich it is 
polyinoriihic, witli granular cytoplasm, small kim^tomicleus, and 
well-developed undulating membrane. Final stagt* in the definitive 
host is ill the salivary glands. Infection is inoculative and trans- 
mission is ingestive (sec Cliajiler XXXV., j). 878). * 

Co-Type Species.- at^UlUnuUa (*ambiemid (1 button, 191)2) and ( ashilanella 
castellami (Kruso, 190.1). 

Other Speeies. — The species ot the genus may be diilerentiatcd as follows; — 
A. Posteriorly nucleate in rats : — 

I. Will not infect innn. Kills dii animal immunized against 
C'. ihodesiensis—( . briud. 

[I. IiiUm ts innn. Kills ;iii aiuiual immunized against C. brucei — 
( rhodrsunsis. 

li. .\nt l)Ostiriotly mu It alt ni ritL\ . -- 

1 . Infection direct liciiu \ei1el)ratc host to vertebrate host during 
lOitus- -( . tquiptHlum. 

II. Iiilec lion b\ nir;ins oi a definitive host: — 

{(i) I ij'tiiiilive lior'l not a tselse-tly — C. rvansi. 

[h) Defmilive Iiost a t‘'c Isf-tly 

I Cuiises (liioiiK and oileii mild infertioiis in man — 

( . fianihiri/sis. 

2. C'.aii.si s iu lilt! cimrst \ ere inlet lions in man— C. casicllanii. 

II. tienus Diittonclla. 

Genus Duttonella Chcilmers. 1918. 

Definition. -Trypocastdlanclleje with definitive host in a fly and 
intermediate host in a warm-blooded vertebrate. Without repro- 
duction by schizogony in ilie vertebrate host, in which it is mono- 
morphic, with non-graiuilar cytoplasm, a large kinctonucleus, 
which may be terminal or subtcrminal, with or without a well- 
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developed undulating membrane. Movements active. Final stage 
in the definitive host is confined to the proboscis and hypopharynx. 

TypaSpeeies. — Bruce's Uganda strain of vivax, which is probably the same 
as catMoui. 

Other Spaeies. — ^The other species may be recognized as follows: — 

{a) Kixiolonucleus large and terminal. Undulating membrane 
well de vclo ped and himplo. 1 11 vert ebrate host a glohsina : — 

1 . Rats refractory — Uniformii. 

2. Rats susceptible- -rjiv/.i*. 

3. Only equida? and ruminants susceptible — Cafra. 

(^) Kinctonucleus prominent and subterminal. Undulating 
membrane poorly developed : — 

1. Small, 8- 1 8 microns; tound in cattle — Vccorum. 

2. Larger, 14*24 microns; found in monkeys — Simite, 

B. Unclassifiable: — 

Genus Trypanosoma sensA lato: — 

Group I : Part of the flagellum always free. 

(iroup 2: No part of the flagellum free*. 

Group 3: I*art of the flagellum may or may not be 
free. 

Group Little-known forms. 

TRYPANOSOMES OP ANIMAI-S. 

FORMS CLASSlFfAPLR. 

. Genus Castellanella Cluiliners. i9i>S. 

• Castellanella evansi Steel, 1885. 

Synonyms. — spirochata evansi Steel, 18S3; Jf ipmaionionas cuansi Crook- 
shank, 188O; aiicl Trichomonus evunsi Crooksliank. 1 886. According to Yorkc 
and Blacklock, T, soudanense and T. veyiczuvlen^c , acconling to Bruce, 
2 \ soudanense Laveran. 

Castellanella evansi, discovered by Evans in India in 1880, is the cause 
of a disease called surra, which occurs in hoises, mules, 1 .iriielb, and cattle in 
India, Burma, Indo-Chiiia, Java, Philippines, Mauri tins, and Nurtli Africa. 
With regard to cattle, they were supposed to be imniune until the outbreak in 
Mauritius in 1902, which killc'd from 25 to 100 per ( ent . of the inie( ted cattle. 

Morphology. — This trypanosome, 25 ^ in length anrl [*5 fjL in breadth, has a 
pointed anterior extremity, a long flagellum, and is acliveK motile. It repro- 
duces asexually by simple division. 

Walker finds that a .schizogony lakes place in the s])leen of the vertebrate 
host. The trypanosome in the capillary l)ends round until its two ends meet 
and fuse, forming a ring, which may become a dist' with the Aag<‘Uiim at first 
attached, but subsequently lost . These bodies measure 2*5 // In diameter, and 

S issess a kinctonucleus and a trophonueleus. 'they grow, and their nuclei 
vide until they reach a size of 10 to 15 fi in diameter, and divide into four to 
sixteen kineto- and tropho-iiiiclei. and eventually form mesozoites inside n 
tluncyst wall. Each mesozoite is 0 to if> /2 in length and 1 to i-3 /£ in width, 
with two nuclei, but no flagellum or undulating membrane. These mesozoites 
are believed to develop into trypanosomes. No dimoiphism in these l)odies 
has been seen. 

Llle-Hlstory.- -Holmes recogiiizos male and female forms, whic h he considers 
(xinjugate by the anterior extremities only, after which the femaJe divides, 
forming four amoebokl bodies, which, in the liver, spleen, and Ixme-marxDw, 
develop into trypanosomes. This appears to soxnewnat resemble the descrip- 
tions of Breinl and Hindle of latent forms in C. casieUanii. C'. evansi can be 
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cultix'atcci, and appears to develop in certain flies -Jor example, Tahanus 
tropicus, 7 . lineola, SiotnoA VS calcitvans, S. ^nmuUUus, in the stomach of the 
last of whu li it has been loiind. Certainly it tan be transmitted lo healthy 
animals by the bites of flies and fleas. ]t is said that it can also bo conlracietl 
by eating inlet I eil meat. 

T. i-triittui, I'abritiu'^, av.tortliiig tt» Mitzinaiii. tan met hanically transmit 
surra . 

Pathogenicity. ■rJiesviiiiiit»nis.ue b \< r, m him lent t)r intciinittejil, einacui' 
tiun, adeina oJ the linili.>> and veiiir.il ‘siiilaies, iie>|iieiillv lesions ol the eyes 
and evt‘htl>, gieat iiiusi iilai weti Kiii*"*.. p.iialvsi-i, aiul death. 'I he tn aiinent is 
byarseiiit. .\ XiineU, ( .tiah'i \.m wf-ftif Laveran, igi i.-' Hie taiise of the 
disease ni bon in tiioiiiedai ii-s jn Miiiti. 

Castellanella brucei rluniner and Ihntlitml, itS.St). 

Synonyms.- IVihajis 7'. r.int IMarkioek and Vorke, IQIJ. Attording to 
J5rut V, T. rluHiisit ami / . 

Thisparasiiewasth-^t t)\eretl bs Sir DavitI .ind Latly ifruce in i Sci 5 in animals 
siiflerinH iioin the tlmea.*»i ui nagatia (whieli means* weakness') in 

Ziilidand. M I he ..•me time llie\ showed the Isolse-flv {(Jlossiva Morsi- 
/cfi/.) diSM iniiia It <1 llit ili-oeiise. 

'I he pfii.isiie !•<. wide.Npie.id t1iioii}{hi>ii1 Afnia, esptrially in Ziihihintl, 
Northern i i.ins\.i.ii, ami il^ mii rtnimliiii; i tuiiitrit s; also fioiii Pietori.i to 
i..ake .Nyas'.a in thi ba^in ol the l.iiiipopo. in the b.'isiri nt the Zambesi, in 
Ivi.n! AIiiiiI. while II I aij'.t s oi Hit' llv disease, anil in l^aiitla, 

w liett it i.^ I .dh il ‘ jiiija ’ 

Morphology. I lie cippeaiatut ol the ]i:iiasilf i.^ worm like, bein,t; 'itS to 
111 lein'lli ill horses anti donkei'.. 'I lielei 4 ;th \" tonstaiil lot the };i\tii aiiiinal, 
but \rfiie.s 111 dilteienl hosts, lit in^ iObi JJ7// in i.i Is, mic t , •.'iiiiiea pig.s, rabbits, 
and tioi''^. *1 he an It nm t ml (non- ilagt Hale) is .i ti inn a led i oii(\ behind whit h 
lies tile kinetonin lens as a wt'll-inai ked loundeil mass, posieiir>r to whieh the 
llagelliiiii ilrlse^. I'lie lro]»hoiiii< leii,'. lies in iht middle ol*the body, and 
many iliromatoitl ^^ranules may be seen posleiior to il, while still further 
ponlerior the iree whip of the flagellum ma> be iiuletlT Ktuh tonsiders C. 
hruct'i to be* identical w*ith C. citiHst, but the animal lecittitms clearly show 
them to be difterent species. 

Life-History.- -The lifc-cyclc in the vertebiatc host has not been very liilly 
w'orked out, but the longitudinal divi»ioii is well known, 'flic kinetonuclcus 
divides first, then the flagelluni. then the trojdioniii Icus, and finally the 
cytoplasm, but, according to l*iowa/ek, i1i\isuiu i.s i rally a very t onipli't atecl 
|)ro((ss. I list the blepharoplast bet onus llinktiud. elfingatcd, anti diiinb- 
bell-stiajied, .imi then tin ides. In tin tio]i1ioiiui lens tin i hroiuosomes bcdiave 
like the kimdoiiiii lens and the < eiilrosome, ami, haiiiig tliyided, the wdiole 
mnleii.*. diMih^. *1 lie t hioiiiatin giamiles in tin* evtoplii.'^m are al.so said to 
undergo hssjon. wliih* a new flagtlliiin tieieloiis Irom the new kinetonucleus. 
I’ara.sitesiesenibhng the latent loims ol Ilreiiil ami llindie are known, and arc 
calletl iiixohituin loriiis. 

it ii^beheied b\ time aiillioiilie> that the para.-tile Ine.-^ in nature in the 
wildcbeesle (• utol-irfmt’ unit], the kootiot} {Sin p'^u.vroi^ ctipi ms / a ). the bush-buck 
{Tragclaphit!* Acr//'bc. //sj, ami the Iivfiia, wiliioiit t'ausing disease, 

j h(*.seniay loim .i rf-.i i vi- hnni wlin li the t.selsc-lliesb. tniit.siltfns,(]. ptilUUipes, 
and (j.Jusca can oldain para-.iU whit h undergo tlevelopnienl in their alimen- 
tary canal, dining wlihli time they are iiou-pathogenii', and when fully 
developed are found in ilie piolmst is, and aieagaiii ca]>aii]eo£ being inoculated 
into animals, in some ol w liu h they are ]iathogenic. Kleine has proven! that 
the transmission ol ihe 1r\paiiosome is not merely met hanit'al, as sugge.stccl 
by Bruce and others, but .d'so lakes ]>lace aitei the tr^'jianosome has undergone 
tlevelopmenl in the fl\ , whii h is its true host. Thus, freshly caught G. morci- 
tafis for the first thrt;e days inlei'led cattle, and then, from the fourth to the 
tenth day the flies were non- inlet live, but irom the eleventh lo tlie forty- 
fourth day they were very irifot live. This shows that the parasite must 
undergo a development in the fly. 
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Cnttivatlon.-— Novy and McNcal have cultivated C. hrucei in the same 
manner as Lewisonellti lewisi,aLnd founrl some evidence of a toxin, but it only 
grows exceptionally in the water of condensation from the agar medium which 
contains half or less than hall its volume ol blood. Agglomeration takes 
place under \arious circumstances— mixture with immune blood 01 a few 
drops of dilute acetic ac id . etc. 

Pathogenicity.- -'I'hc disease lan iherefore be ^piead l>v the biles of lortain 
tbetsc-llies, partieiilarly (i. murbUiim* and pt^ihaps theotiu'is iikmiIioiukI aliovo. 

It can, liowevcr. be also s|ii'ead by imu ulatioii .ind by eating the blood r>l 
animals iccenlly dead fiuiii the disease. '1 he iiKiibalion period is alxiut ten 
days, and the eitec Is piodiiced in animals \ary cunsiderablv in tlie lollowiiig 
manner ; — 

1. 1 1 is an aeiito disease in mu e. rats, dogs, iiionkcys, lals, eU ., dogs dying 
in two to six days, rats in t hi ee to six days. 

2. It IS a subacute disease in rabbits, guinea-pigs, cipiines, and pigs, a 
horse dying in fiiteen to ninctc'cii days. 

3. It is a chronic disease in i attic, goats, geese, and lowl.s. In cattle it 
lasts from one week to six months. 

J3atiaglia has siuieede<L in inoculating bit(hi‘s bv iiijciliiig some infected 
blood tn vaginam. lli* has also inteiUMl laldnts by inoculating blond on the 
penis, when a hanl, granuloma tons nodule, \eiy similar to a human syphilitic 
primary sore, develoiKHl. 

Nagana is invariablv i<i1al to the horse, the ass, and the dog. but a small 
percentage ol liovincs ic(o\cr. In th<‘M‘ animals it is i li.ira* Iciizi'tl by Icvci . 
i)y an intill ration ol < oagiilabic lyinph in the suIk ulaneou.s tissue oL the neck, 
oi the alHloiueii, of the extremities, giMiig a swollen iipiiearaiue to those 
parts; by a deslrik tion moie or less lapid ol Hu* rcl t orpiisc les ol the blood, 
with an extiemc emaciation, olteii blindness: and by the preseiu e constantly 
in the blood of ( . bnu vi. 

Very lew lesions aie found at the autopsy, the most chaiai leristic being- — 

1 . ICnlargeiueii t ol tiie s])loeii. 

2. Trypanosoiuos in the blood. 

3. Hypertrophy ol the lymphatic glands, but appaicntly not assocuiled 
with a development of the jiarasites in these oigans. 

4. In horses, the liver and spleen arc hypertiojilued, and there is yellow 
serous infiltration under the skin and muJosa and between the must les, as 
well as some pleural and pericardial exudations and subpcncardial cichymoses. 
A gelatinous substance is lound at times around the s]>iiiulcord. 

According to Bradtord, Pliminor, Yakmioft, Lanfiaiuhi, Kondoni, Goietti 
and others, the s])lecii hnsa trypanohlic nclion, but tins is denied byl..averan, 
Thiroiix. Massaglia, <(nd others. 

The best ticatiiieiit is aiM-nu in some lorm. I’rv ])Miiiot1i, a benzine lolour, 
and scTiim treatineiil Jiaxe n<it pioveil oi gieat seiMce. 

Gastellanella equiperdiim Doih-m, io')r. 

Synonym. ruMgrfH-aveian and Mesml. ^ 

(>. cquiptydum is the unisc ot the di.sease tailed tlimnne 01 mat dii coit in 
horses ill Kiirope, India, North Airita (.Mgeiia), and Nin lli Anieiu-a. 

Morphology. - It is alH)nt 23 to jS m length, and lia.s no t hromatir granules 
in the lytoplasm. J1 is diffitiiU to find in natniallv intectt-d animals, being 
best obtained from tho ])laques ciJ the cTiiplioii. Salvin iMoorc and nreinl 
repoi Utl the iirc.sence 0/ la ten t Inxlies in inoc ula leil rat s. 

Life-History.-- It does not appear to bespread by a llv, but by coitii.s between 
stalliim anti maro. Ilencc the disease resembles' syjdnhs, and ])roves that a 
trypanosome is capable of penetrating a miicoiis membrane, 'i'he incubation 
is from eleven to twenty ilays. 

Stage I, or the Period oj iP.dema, — 'Fhe genital organs begin to show signs 
of oxiema, generally painless and nolinilammatory, though tlicie is some fever. 
In about a month the oedema disappears, and w'cakness and eniat in lion begin. 

Stage 2, or the Period of Eruption, is characterized by the appearance in 
about forty to forty-five Jays (or two months) after infection of an eruption. 
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characterised by circular oedematous areas about the sise of a two-shilling 
piece, generally under the skin of the sides and hind-quarters, but sometimes 
also under that of the neck, shoulders, and thighs. This eruption is very 
variable, and may appear in Ihe morning and disappear at i^ht, out generally 
it lasts a week, and leaves the animal in a feeble condition. There is also 
synovial engorgement of the joints and tendon -sheaths, and enlargement of 
the lymphatic glands, ])articuUrly the inguinal. 'I'hc temperature is often 
raiseil to 39® C. (102-2“ I*.) in the evening, and Jails to 38-5® C. (101*4® F.) fin 
the morniiig. 

Stage 3, or the Period oj Anesmia and Paralysis , — The animal now becomes 
very ansemic , with pale iiiiicoso', and emaciation is marked. There are often 
superficial absi esses wlia li do not heal, and some conjunctivitis and ulcerative 
kcratilis. Mutiuitiuii is difhcuH, and the urine is thick. Sensibility is 
diminished, and paralysis < omes on. due to softening of the cord, and in from 
two to eight een month's the animal dies. The disease is said to be always fatal. 

The above is the usual L^-pe of the disease, and may be called chronic 
dourine, but in addition ilicie is an acute type, in which the animal dies after 
the first stage Ixom acute paralysis, which comes on suddenly a few days 
after the appearance of the eruption. 

The post-mortem lesions are in the .spinal cord and the lymphatic glands. 
In the cord there is gelatinous exudation around the lumbar area, and cervical 
enlargement w'lth intense cliroiiic inflammation of the posterior spinal ganglia, 
with degoncnitioxi of the perikarya and their associated neuiones. causing 
degeneiation of the posteiior loots'and columns, as in tabes dorsalis. 

'j'he grey matter ol the cord aNo shows chroniolvtic changes, with capillary 
haemorrhages due to chronic inflammatiou. Mott .says that the infiltration 
and thickening of tlic- sepia of the coul. the lulillration ol the nerve roots and 
the vessel walls with lymjdiot ytes. is like a syiihilitic ini*xiingiti.s. The mem- 
branes at the base ol th'c bi ain may also be alfec t ed . The lymphatic glands arc 
enlarged, congestc'd. and ^oJtenecl. 'I'he disease ajipeais to begin by inocula- 
tion. and then to spread lo the inguinal glands, and then to the pelvic Ivmpha- 
tics, and from them to the posterior lumlxi-saeral roots, and thus the cord 
becomes ailectcHl. Other lesions an* gelatinous exudation unde** the skin, 
serous cfEiisions into the jileiiral and ])eritoiical cavities, wasting and pallor 
of muscles, with laity clegc neration and an interstitial keratitis. 

Oenus Duttonella ( hcUnicrs, icjicS. 

Duttonella vivax Ziemann. 1905. 

Synonym. Tn't^annsowa .wi'cn Zumann, 1903. 

This trypanosome was louxul by Ziemann in 1905 in the blood of cattle, 
sheep, and goats, -.iillEering from ' Siiuiua ’ in the Caiueroons. Morphologically 
It clo.sclyrc.scmbles J . caealhoui, but it diileis 111 the fulUming; — 

1. Rats are siisc c'jitible to 7 . rtvuv, but not to 7'. rasalboui. 

2. Cros.s immunity exjieririients inebrate distind differences. 

Bruce's T. ^‘tva^ is 7'. cazalhoitf, because xals are not susceptible to Bruce's 
Uganda strain. It is possible that a strain allied to /). vivax has been fouml 
by Mac fio in human blood (virfc p. .j ;«»). 

J'lie Jlagc'llatc is very rapid in its movements. A laige kinetoniicleus and 
I lear i y tci]daMu are ]ne.*“cn1. Jt mea.'-iires 16 31 >"2-3 microns, and has its 
Jlagelliim always Iree. Jt is palhogeiiic for ecjiiida: and ruminants. The 
ck\tlo]inienl is anterior in the t.setse-fly, being confined lo the proboscis. 

Duttonella eapne Kleinc, 1910. 

:.^||^IIDnym. rrvpanosoma utpra Kleine, iQio. 

Rotund ill sic k goats near Tanganyika, it is capable of passing through its 
cycle of devclo))iiuiit in G. worst tans in some nineteen days after infection. 
Development only takes place in the prolioscis. 7'he final stage is in the 
hympharynx. wheie the trypano.somes revert to the blood form and become 
infective. 

It is a heavily built trypanosome, with very rapid movements, measuring 
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18-32X z*75-4*25.inicn>ns, and having the flagellum always free. It is patho- 
genic tat ^uidsB and ruminants only. 

DuttontfU nniformll Bruce, Hamerton, Bateman, and Mackay, 1911. 

Synoiiyni . — Trypanosoma uniforme Bruce, Hamerton, Bateman, Mackie. 

It is very like T. eazalboui, but siiialler, and causes a very fatal disease in 
cattle. It is a small active trypanosome 16X 1 '5*2*5 microns, with the free 
part of the flagellum some 1-5 microns in length. Tiierc is no narrowing 
opposite the trophonucleus. It is spread by GUtssma palpahs, which becomes 
in&tivc in twenty-seven to thirty-seven days. The development is anterior, 
being confined to the proboscis. 

Duttonolla peooram Bruce, Hamerton. Tialeman, Mat'kie. 1910. 

Synonym. — T rypa msoma pccorum . 

This term probably includes Trvpanosntnti diniorp}um» T. cont>olcnse, and 
r. confusum. Dr. Edington's Zanzibar trjrpanosonie, the* trypanosomes from 
Chai-Chai and from Soul hern Khodesia. 

It is found in cattle, it measures 8 <*.t8o microns, and is capable of 
jiassing through a cycle of development in G. morsitans, whirli becomes 
infective after twenty days. Development takes }da( e like /'. sinner first in 
the gut, then in the labial <avity. and finally in the 1iy])opharynx, where it 
becomes ini ec live. 

Dnttonella Simla Bnu'c, l-Iarviy, Hamerton, Davey, ami I^idy I 3 rucc, 1912. 

Synonym, — Trypanosoma ignoium Kinghorn and Yorke, 1902. 

It causes a rapidly fatal disease in monkeys and a chronic disi^ase in goats. 
It is abundantly present in Clossinu morsilans in Nyassaland and North- 
Eastern Khodcsia. It measures 1^-24X1*2*75 microns, and is nionomorphic. 
Its natural host appears to be U. worsttans, and the monkey seems' to bo a 
new host. Th© development is i om])k' 1 (*d in 1 lie proUisi is and hypopharynx. 

• FORMS UNCLASSIFIABI.E. 

Genus Trypanosoma scusr/ lato. 

Group i: Part op the pLAMahrM at wavs Free. 

They may be separated from one .inotluT according to the follow- 
ing scheme, based upon the invcrtebralc liost, the pathogenicity, 
and the serum reactions ; — 

A. No invertebrate fwst, spread directly from male to female 
by coitus ; — 

Kinetonuclcus near a flagellar end and easily seen. 
Habitat America- —Hi [^pi nun . • 

R. Invertebrate host not a Glossina : — 

I. Kinctumicleus very insignificant. Habitat, South 
America — Hqiti man . 

II. Kinetoniicleus ordinary. Parasite monomorpJiic. 

Habitat, various. Animal immune to (1. evansi 
becomes infectutl with T. togolense and 7'. 
soHda7icnsc, 

{a) Animal immune to T. togolensc, infective l>y C. 

evansi and T, soudanense- -Togolense. 

(b) Animal immune to T. soudanense becomes infec- 
tive by C. evansi and^T. togolense- Soudanense, 
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C. Invertchrafe hosi aGlossifia : — 

Rats refract on'. I^irge forms, 24 microns — Cazalbouu 

D. Invertebrate hosi unknown : — 

I. Attacks horses: — 

{a) IiiWnezuela ■ Vcnczuelense. 

hiMoroccc.sciKiratedbycrossininninilv - Marocanitm. 
(f) In Algoiia, sc])arali‘d by cross insiiiinuty- Berberum 
11. A i tacks horses and calth* 

In Annam- -A nnameme. 

111. Attacks cattle:- - 

In Italian Sonialiland- ('ellii. 

Trypanosoma equinum liior. 

Synonym.— T. thna,s&iiiiii Li.l'tiumis. 

7. vqiitintnu fird liv II10 i aiisr ol nuil dc cadci*as in 

liorsoand Son Hi Anuiit.i. 

Morphology. 'Ilns panisiir rcsrmhlf.s 7 . and I . evansi, Jii 

it ]s 22 to 2 \ //, £111(1 JII Im ;ult1i 1*5 ft, and it has llio.sami meaRiiromcnts 
111 (litfcM'nl s]u ur.sol anmnd^. It is vi ly .n tiM*. but ils])iiiicipal( Iiaracteristic 
is Lliut llic* kinctoniK li'iis \ erv insi&rnifu ;iiit. 

Life-History.-' MulthiHcation is1i\ i-i|iial binan ilivisiun. It ngglomcM-ates. 
and liris b( ('ll I iiltivatf (I by 'i Imnuis iiiid liiciiil on a ra)>l>it 's 1 flood .ind < hie ken- 
broth a^ar nu'diiini. 

It <aTi be iiKKUlatdl into the oidinarv laUiratory animals. Its mode oi 
])iopai*ation is not 'will known, but .Mi*>oiu has shown that it is the lauseof a 
(list Use -whii h kills the » baia [Ilvtirm capyiniya), whu h appears to be 

the iCM'iNoii loi the p«iiti: ite, sis monkeys modilaUd liom a siik llydrothtPVMs 
died in seventeen days. How tlu* disease spieads from the Carpinchos {hydros 
charvi) to the horsed is not tlear. Hogs may be inlei tid by eating di.<;ensed 
animals, and then from Hie dog the inlet tioii may be sp^tad to the horse by 
tlea.s, beeaiise thev have been lound to infet 1 rats. Some authorities fon.sider 
that it may be spread by inenibers of the Tabninda* (( hiysops ?) and by 
Stomows, but Meiva lia.-^' inlei tt d 'I riatema infts'uhs King, and its faeces 
produced the disease in gninea-pigs when placed on the loiijuiu tiva. 

Pathogenicity.— 'Mai de ladeuis is a xc'ry lalal diseiise among the horsc's oi 
Sciiitli Anieiha. 'I’he first .sign ol the disease is weakness, wliich makes rapid 
piogress, thciiigli the a]ipetite leiiiains good. The ti'iii])eratiiie is tebrile, and 
aitci a vaiiablc]i(*riod the hind-rinarteis bt( ome pniaU zed and the horse drags 
its limbs, the hoots m ia])ing the ground. .\s it walks it staggeis, the himl- 
cjuartcTs osiillating tiom right to lelt, whk h c haiiu tiM'istn gives the disease 
its name ol lual de laderas, ihe disease oi the himl-cjuarters. In the stable 
it ran sii]i]iort itseli agaiii'^t the widls, but ui the open air it staggers and falls. 
'I'liere may be albiimiiiniia and ha'inatiiiia, iind an eruption on the* neck, 
.shouldeis, and liind'Cfiiarteis. '1 be eyi lids show ronjiim tnitis and chemoshs. 
Tlie hoise li\ esaliouL 1^^o 111011 ths after tlie])ara1ysis set sin. 

C'ongf ^tioii and ('iilaigcnu nt ol the .sph-i 11 and m(*'eiiteii( glands are seen 
in post iTiortems. 'J he kidiu \s aie atfei ted. m phritis and iiitcM'stilial lia^miur- 
iluige*^ bdiig noted. 'Iheie aie also .M-roiis exudations into tlu.^ peritoneum, 
the pleura, the ]>eii( aidiuin, and the .s])in;d ( anal. 

Trypanosoma soudanense J ..a veran, i 17. 

Type of 7 »y/'i/ji(is(iw/i/ ivavsi ciusiiig tzihaga in dionu'daric'S in the Upper 
Niger, el debab 111 Southern Algeria, ami the zousfana in liorses in Southern 
Algeria. Carrieis 'labanida*. 'Soikeand fllacklock consider this to be the 
same as Castcllfnit iitf I'vansi. 

Trypanosoma togolense Me.snil and Brimont, 1909. 

T>'pe of Cnstetiamilo , 1 ■/ j/s/, pnra.silic in liorses and cattle, and the cause of 
iiagana in Togoland. 
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Tiypanoioma (Duttonella) eaaalboul Laveran, 1906. 

This organism, which should be placed in the genus Duttonella, was found 
by Cazalbou in 1904 in ' souma,' a form of rattle trypanosomiasis in U])por 
Nigeria. The disease is known in West Africa, in Uganda, the I'rench 
Congo, the Congo, and Rhodesia. it affects i attic, horses, mules, and 
donkey’s, the incubation being seven days and the disea.se acute, subacute*, 
or chronic. Cattle, may die in eight flays, two monllis, or more than twelve 
months. It is monomoiphic, 24 X 1*5-2 inicrous. witli an oval trophonue.leu.s 
situate about the middle oi tlie Ijody, and a s|>hcrical kinetonuclcus lying 
near the aiiagcllar cxtiemity. 'I'lie undulating menibiane is not markedly 
folded, and the llagellum alwaj's bcfonus Jree. In the vertebrate there is 
the usual longitudinal divi&ion. 'rraultnanii reconls the suceossfiil inocula- 
tion of Cercopithccits patas. J1 may develop in G. palpalis, G. tachiiimdcs, G. 
longipalpis, or (J. morsttatis, nnfl may be direi ily loiiveyeil by .stoinoxys. 
G. palpalts is the ii.siial (.arner. The <level(»piuciil is anterior, being restric ted 
to the probo.scis. '■|*he first llirco ( arrii-rs bet #»nu‘ iiilcctivc in .sLk to .seven days, 
and G. nior^itans in eight to icn days, but in Ug<inda it may iei|uiie eleven to 
thirty-five <Iaj\s to become iiiiei li\c in a Ily, uliiili dilfeioncc. may be ilue to 
climate. In the pioliosfi.s the Irvpanosonic |>as.ses Ihroiigli leptoinonas or 
( rilhidial forms, ami bci om(*sni1<i« luil to Ihewallsoi thelabiiini and multiplies 
CTidortlieiTifliiciKc ol the .siilivaiv mm rction tlu'sidoim'^bei nine. small, actively 
motile tr>7)anosonu‘.s, wliidi aic the inlet. live ugcni. and ap])nrcnf]y renuiin 
in the fly lor the reniaimicr ol its lilc. 

Trypanosoma hippicum Dailmg, icjto. 

This Iryptinosonif < aii.se^a tllsca^e t ailed niiii riiia among mules, and was first 
tiest rdA'd in soni'* iHiimals nn[H.>rte<l Iniiii the Ibiiied Stales via New Orleans 
to Panama. I he ti > paiio.soiiie i escmbles f ttsfi l/tthci/ti mo/.s/, licing iS to 28/4 
m li'iigth, with a witltli ol 1*3 to { //. 'I hetiophonui lens oval and median. 
The kiiietonncleu.s, \\hi« h is near tlie allugi‘ll.ii emi, is vei> easily .scoh, which 
IS a charactei isjlh it.ituic oi ilie paiasih. 'fhe iinditlutmg membrane* is not 
much loldod. ll tli\ nh s loiigiludiii.illv in the blood. It 1.-% .s] trend byioitus. 
and tan al.sti be -.puMtl nu< haiiualh by sptM it‘s t>i .l/if.srt/, ( ompsomyta. and 
Siinophaga siuking wttuntU in tin* thscasetl and the healthy. The esseutial 
palliolog.v t)l miiiiin.i i.'. an nitoxu atioii lesiilliiig 111 telhdni degeneration and 
iieirosis. *1 best Io.mtis pitidiiic endolh(‘lial\ •si.^, lyniphoc\ losi.s, auto hrenia- 
gliitination, ]ihagiM viosis td i‘r\ tlirtn \ tes and li \ panosom>'s, h\piipLa.sui ol 
the spleen, Ixme iiianow, ami luiiph glands, ami tcllul.ir cMitlations into the 
kidney, liver, etc. Owing to Hit lll•‘»lllll hoii ol the emlollu Imm there i.s lon- 
siderable amount oi ei chymo.si.s in vaiitius regions. 

Trypanosoma venezuolense Mesinl, nno. 

Type of CnsUUantllii iramt, amt i onsideieti by Voi ki- and Plat kUx k to be 
irlcntical. Altai ks hor.ses 111 \ eiii /.uela ; t ni 1 lei iinkiutw n. 

Trypanosoma annamense Ln\ eran, 1 o 1 1 . 

Type of Cdstrlhnirlhi rrnnsi ; i ause.s tli.sea.se 111 hoist-s aiiiPt at Ih* in Aiinam. 
Carriers: Tabaimla'amI 1 lipiu.bost idn*. 

Trypanosoma eellii MaiUtglio. mw 

'I'liLS trypanostiTiie is pallitigi-iin tor tattle in Itab.iii Si)niahliiiifl, c aiismg a 
disease ( a 11 I'd * gtibiat.' J’alliogt luc loi dogs, i.ihbit'^, and inite. 

In bovines tlieii' aie Hit Jolltiw ing ty])es' (1) li it gul:irl\ nnimled, with 
short llagella insidf* .some; (2) Lei*>'hiijania-hkc toims; ( p 1 1 ypaiiostimes. 

Trypanosoma marocanum ^ei gent, Lheii tier, and Hi-lleval,' 1915 (10-j | • i* ,- 
2*5 microii.s), Is the tnii.sc ol a di.sease ot hoise.sat ('asablanci in Moioiift. 
Mor]ihologit ally it is itlentiial willi 1. berbciinn, the cause of ilch-ib, but 
cros.scd imnniuity expeiiments sciiarale it from this organisni and lioiu I, 
cquiperdum aiul T. somlant’nse. l-sivcraii say.s lha 1 1 Ju*i e a re t wf > 1 1 v| >.» nosomi*s 
at work on Moroccan horses, one monomorphic and one ]>oh'mt»! j»hic. 

Trypanosoma berberum Kdmond and Kt. Sergent, and iJientier, 1912, is 
the cause of ilebab in Algerian horses. 
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Group 2 : No Part of the Flagellum 

Trypanosoma congolonse Broden, 1904. 

Synonyms. — According lo IHacklock and Yorke. T. dimorphon (smsu 
I^veran and Mcsnil) ; T. C 07 ijusitm (Monigomery and Kinghorn) ; T, pecorum 
(Bnice); T. nanmn (Lavcran). 

This trypanosome cause's disease among horses, cattle, sheep, and drome- 
daiies in llie French and Jk-lgian Congos and in North-East Khodesia. It is 
10 to 17 /i long and i to 2 ^ broad. Garner. Closstva morsitans, which is in* ' 
fcctive t\iTnty- three days alter a fe'ed thereon. The alimentary canal is fnlT 
of parasites, and the labrnni t'on tains the Leptoinonas type, while the small 
infective tryi)ano.somcs are in the hypopharynx. 

Trypanosoma dimorphon Lavcran and Mesnil, 191)4. 

Tliis tr>’])anobomc wa.s dis<civcrc*d by 1 >iit 1 on and Todd in 1904 in horses 
on the Gambia, and is now known to exist in several parts of Africa, where 
perhaps a wide equaiorial bell acioss tin' continent is affected. It is also 
found in cattle, dog.*?, pigs, sliccp, and goat.s. 

Morphology.' It < xists in three forms' 

j. Tadpob' /'onii — h'oiind in ih#' carlv singe of the disease, 11 to 13 /u long 
and n-iS /i liioad. 



104. — Trypanosoma dimorphon Lavekan and .Mesnil. 
(After Dutton and Todd.) 


2. Stumpy i-'orm.— Seen when the disease is not too tar advanced, and 
characterized by a short thick body and a short flagellum. Length 16 to 19 ju, 
breadth 3-4 to 3-5 ix. 

3. Lon^ J’orm. - -With lung thin body ami long flagellum, found a few days 
before death. Length, 2(1 to 30 jii] breadth, j -o to ^ /x. 

These may l>e resjici lively inditferent, female, and male forms of the para- 
site, a view supported by HindJe. 

It has been cultivated. ;ind it ( an be inoc iilati-d into rats, mice, guinea-pigs, 
and rabbits, as wc'll as horses. 

Ule-Hlstory. Ilnullf's ob.M'rvn turns show that tlie indifferent forms give 
rise to latent Ixidic*? 01 cysts wtm li gather m the spleen, where they lie dormant 
for a time, and fincilly ih'velop again in trypanosomes. It apparently can 
undergo development in Olosi^ina palpalis, us Briioe and Hamerton have 
shown that it is a cairicr, whik* F^oiiei and Koubaud have shown that G. /acAt- 
noides and G. lon^ipaipts can also transmit the parasite as in G. morsitans. 
The development is by multiplkaiion in the intesunc, and then in the form of 
Leptomonas or Crithidia in the proboscis, after which the fly becomes infective 
in about eighteen days from the date of the infective feed. 



THE THYPANOSOMrs OE MA\' 


417 


Pathogenicity,— 'I'I k' svniptf>ius in llu* luu'si* licftin with Ions oi Mjiour. 
followdi 111 two to Hirer \v«-i‘ks hy le\i*r. DuiJii^ Hie next niontli I hr w « a 
jM more inarkril ami tin* alxionirn ^wrlis. the li'stiilr'^ haii^; down and air 
o'drmatoM.s. the coat hruinir.s hlaiJn^;. the animal look'- apaliirlu, and dccith 
ensure in a1>oui a year. 

The rrioilrin .'•how’S (edrinn o) tlir alHloniinal wall and a loloiirt'd 
in the pleura and iicTieaidumi, with Jivprrtioplix oJ ihr Jvtiiphaln {:;laiiiK, 
dally li\rr, and i on.t;rslion oi tin* hint;-., 'llu splreii i-. iionnal. 

Trypanosoma f robe niusi Wriv-rnboi n. mii. 

Allied to 7 . />/.'*;/ and / . fiu^oh //w, «ind Unijiil in hoi>es jii 'riij»oI.iinI . 

Trypanosoma nanum J^i\ (M-an 

iiiilloiir in ioo.| ill V ii\( icfl till- p.ira'-ilr in i.illh , wdin h tippf and to hr ill, 
on the Wlnh Nilr. '1 In- j1.11 .i-^iu-s .nr small ( 10 to 1 j // 1 »\ Ui j /f\ with no 
lu'<' flai>rlhiin. cinil .in non |'.illioe,enii lor iloi;^, r.ilihii-, and inonki'\s. 
Aiiiodioid 111! nil wri I' loiirid in (hi iiiflno spiind iluitl. hnkoin ii>i j show'ril 
lli-il it wii-^ ti.iieinillitl hv /,/./-• /I'/f in which it dr\ t loju-d m tin* Iniwi 

ent. and iioin ilu-ni rloi w.nds lo Ihr o '>o|»liai>us, imt dnl md iiiln t thrsalivaM 
••l.iiiiK. 1 trvelopmnit ac» o»*lin«' to Mi-?. Kolii-i 1 -on, t.iKi jikn e in pnlfniti^. 
.md liki t tntil .li'i U I i a .4 Aitt/ii, bill w ilhi 1 ilhi>li.d jiliasr in piobosi is, not 111 
.'.cdn.ii \ id'iui!-*. '111! |ura-.ii>' ill \ I liijio III llu hind inti '-iini' ami 1 rac hc‘s Ihr 
jiioxriitiii niiis (III Mm tin nlirili d.i\ . ami tin* jiioIio-m is on thf* Iwnitv iiith, 
w in ir thrv'bri oni(‘( 1 itiinli il (01 III -.aiii! liii.ilh ti \ ji.iiuisnnn ' whiih, li(>Wi\i‘r, 
ni.i\ oiilv br ilrv rlojH d in 1 hr hs jiojdi.n mix. 


('iKOU' A' •dl- llV.MIl’M \I \^ OK M\^ .\n| 

• i;i- I ki i-. 

trypanosoma pecaudi K.i\ri.in. oi -; 

In tin i'lrinh 'sml.in, in .I'liiition to in'boii .ind -oiiin.i, Mm'U i- ti thud 
iIlsiRM i*<ilrn. III l'<|nid.'r < .ill. 1 d b\ /. />. iM/'i//, v\lll> two loi in- likr 
/. thiwij'h ',: Ml loll'* .in«[ .diiuln l-’*i to i.o « b\ slim 1 .ind bio.id 

(i.j lo !•» n bv to I I.). (\iiiii*i-»* //*./ hn>'i pill piii, i.iirly (/ pii 1 p{t!i\ 

ami (i. /lie A; ;/i •;#/(■ . 

'I hi' im iib.i1 loll 111 fi' /iW:,'//' Is .iboiit twriilv lIiMi il.iN.s I'lu* 1 ryj'iMio 
smnrs iniilti]ily 111 Mm' inlisim.-. .md m .s(\rn to mhh «I.i\s mx.idi ihr whoh 
inti'stiiir and pli.nvnx i In jMi.isitrs now c ih'i (hr jiiobosii. ,md pass 
thioii^rh inlliuiiid .md It ptoinonas ."taj'^f's. 1 in.ilK , .soiiir ictuh Ihr hv])o 

pharMix, wJirir tlirv :is-nnir the ' v tryf'.inn^.-irr form* .iml botonir 

min tier. 

Mlll.l KNOWN 1 K^ r.WoSoMKS , 

Trypanosoma elephantis ilnur, ll.iim itiiTi.aml M.ukir. loof), lui- brrn ioiiml 

in llir rlrjihant 111 rniiiula; it iisrmblr.s / .s •Mf/.'i;.'i iis. 

Trypanosoma ingens Ihiur, il.iiinMton. .md Mai Kie, niot), has lurn loimd 
111 thrreed bin kainl t)\ in I y.md.t , it isol i.iim si/r (72 lo 122 ,a hv 7 lo 10 fi\. 

Trypanosoma giganteum l.iii>>.iTd w.is louml twnr in lattlr suiici-nio 
•\'in:) ()ni»s:nrlir to tii. i^r loinnl in .surra. 

Trypanosoma bovis Klrnn W.is ionmi m sn k 1 attlr iKar i 'an^.iiu ika 


THK TKV1>AN<)S)M!:S OK MA.\. 

J hell* is rViiii ne.e tli.it in:m is iiileoted with .‘i v.iriety td Injono 
Momes, the iminhei id wliie.h is likelv to he iiicie.iM-d in I he net. 
lului'e. riio.se de.sciiheil iit nuiii are. 
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1. Try l^a Hosoma i;anihicni>c A^niUrn. 1902. 

2. Tryf^anosoma casiclltniii Krusr, 1903. 

3. Trypanosoma viiuix Zinnanii, 1905, vari(‘tcis ntacfimsc. 

4. Trypanosoma cruzi Cluigas, 1909. 

3. Trypanosoma rhodcsiense Stephens and Fantliam, T910, 

h. Trypanosoma nigcriensc Maclie. 1913. 

7. Trypanosoma ^ambicnse variolas longum Da Costa, St. Anna, 
Dos Santos, and Alvaros. 1915. 

When a classification is desired it is always iiec(‘ssary. to attempt 
to discover the characte.rs of the original species, which in this case 

T. )^amhicnsc Dutton, T90J. Sixteen years have j)assed since the 
slides containinj^" the original s])eciniens' ot Dutton and Todd were 
made, and, therefore, as the orif^inal ‘•train has lon^jj been lost, the 
only nndhod of c:oinj).irin!; other oi;.:anisnis with tin* original speci- 
mens is niorpholo^^ic.il. ('halniers and O'Farrell have made this 
comp.iriscui by measuring one thousand non-dividing lorms in the 
origiinl slides. As far as nieasurenuMits go, thes(‘ strains are very 
similar, but, as we have r«‘])eatedly iiisistt'd, moqdiology often may 
not lielp in separating c*lost*ly related but perhai)S quite distinct 
species, wliich reejuire to l)e studied sen logically and with regard to 
animal pathogenicity, and. in cas«'Soi human inlection, with regard 
to the iKiture of the disi'ase in man. Tims Stephens has pointed 
out that 2 \ lea'isi and T. rabinoivitschi, T. hntcci and T. evansi, T. 
pecatidi aiul 7 \ io^aihia\ T. rhndesicnsc and T, pccimdi are indis- 
tinguishable morpliologically, but are dLstinct biologically. 

\V(* mention these ])oints in ordi:r t<j make clear to tlie reader the 
necessity c)f coinpjiring hnmaulr\’i),mosomesby means of the clinical 
leatnres of the disease in man, the serum reactions and animal 
ex])criments, as well as by inondiohigical characters, and we 
have siiggestc’d for vears that the n:ime T. gambiense covered a 
number oJ dilfeii ut tonus, wliich at the present time is generally 
admitted witli regard to 1 . rhodcsinisc. And why not ? Are there 
not a number ol different trypanosomes in wild animals in Africa, 
and is it impossible that man should from lime to time bt*come 
infected by on** of thes(\ even if it d(u*s not a]>pear in (*pideinic toim 
in the human race ? 'I'o exemjdify we draw .i tteiitioii to an organism 
resembling T. vivax found by Macfie in man. 

SirDavid Dnice believes that T .rhodcsiense St epln ms and Fantliam, 
1910, is the same as T. briaci nimiiuTand Bradford, 1899. but this 
can h'jrdly be so. bc'caiist; Laveran and Nattan-Larrier have im- 
miini/ed a r*im against 7 ’. brucei, and then infected it with T. rhode- 
siensL\ an acutely lethal inhetion ensuing. The serological experi- 
ments ol Cluilmers and O’Farrell in vitro and in vivo also show 
the same m.irked diffen*nc( s between T. rhodesiense and another 
posterior luiclcaie trypanosfnnc*. These experinnuits, to our mind, 
are more imiiort.mt than nu*asurements, and more important than 
finding that tin* d(*vel(»iunent in (ilossina morsi/ans is very similar 
in both variants. 7 '. rhodesiense may have been derived in recent 
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tini(‘S from 1 \ briicei, but its altered eiivironnirnt in man has 
changed its physiological characters. As the fly remains the saim-, 
one would expect this i)ortion of the life-cycle to be similar in the 
two trypanosomes. 

We "look upon 2 \ nigeriense and T, gamhiensc var. longnm as 
belonging to T, gambiense, because, apart from (lui inorphologictil 
similarity, to which we do not assign importance, the ir i)athological 
action hi man and the lowi;r animals appears to W. i(l« ntical. 

As a result of those coiisid<‘ratioiis. andcliangiug tin* names so as 
to agree with the new nomouclatiirc. we recognize the following 
jiarasitos of man:- - 

A. Belonging to ihc genus Castellanclhi : 

T. CaslcllancUa gamhiensi^ (Dutton. 100 j). 

•JL. Castdlanella uisiollanii (Knisc*. 

3. {Slei)li(*iis ijTid Ismtham. i^io). 

B. Belonging lo the genus Dutionrlhi : 

4. DuthmeUa vivax (Zi(‘inann. 1905). var. Maefiensis 

(fastellani and t'lijlnier.'., 

Belonging to the genus Schizotryf^anuni ■ 

5. Svhizotryfanum cruzi ('hagas 

Tlioso five species may bo diffeieiitiated ns lollowM — 

A. With schizogonj^ — S. cruzi, 

B. Without schizogony:- - 

1. Mouomorjdiic— />. vivaw 

IT. JN»l\9U<»rphic: 

(rt) ]’«)‘^t»'riorly nucleate <\ yluHlcsiensis. 

{h) Xot posLerioiiv nucle.ae. - 

1. Animal inlectioiis chronic and eomp.irai i\ »'lv 

mild. (’iMiimon Noith-We'.l Aliica--- 
(\ ganihicnsis. 

2. Animal infeclionsM vere. roninion I'^iuaioi ial 

Alrjea-- r. (ustcUatni. 

Castellanella gambiensis (Dutton. 1002). 

Usual old name Trypanosoma gamhiensc Dutton, tooj. 

Synonyms.- - 7 \ nepvcui Sambon. 1903; T. honnnis ^lauson, i*)o3; 
T.fordii Maxwell. 1903; T, nigeriense Maclie, 1913; 7'. gamhiensc 
var. longum Da Costa, St. Anna. Dos Santos, and Alvan\->, 1915. 

Definition. — Castellanella without schizugemy. polymor]>hic. tro- 
phonuclcu.s not situate close to allagellar I'lid. " Infections chronic. 

Histoi^ . — ^This trypanosome was iirst noticed by Ford in a case 
of peculiar fever on the Ciainbia. lie sliowed tht' parasite to Dutton, 
who, recognizing it to be a trypanosome, described and^uametl it; 
and they considered it to be the caiLso. ol Gambia lever, which was 
never thouglit by them to be connected with sleej'iii.", sii km-ss. 
The organism had, liowever, been i)reviou.sly seen in tlie blood of 
man and imperfectly described by Nepvou." W'e coiLsuler it to be 



'J RYPANOSOMJDJ' 


420 

tho saim* oijLiaiiiMii as tlial drscribtMl bv Scidt Macfir in ri)T3 .as 
T. iiifiicnt'tisr. \nrkr ami IJIaokluck in 1915 coiiskliT 1h.it man 
is till- ciiirl ivsi ivoir ol tlii^ parasiU- in Su-rra l-toiic, wlii.n* slivi)inii» 



I'l'.. lojs. ■ ( iiAtlltnii'lLi ^tiinhu i\o\. 1 »i \MurhUh.) 

l-iMiL* Joiiii Jiniii lUf Ci.iinbici lo\ci i .iM* HIi. K ; ili*.cu\ fil'd hy 

J)iittiiii (i’liiitdiiiK iD^'i.ipli ; 

sickiii'^'^ \'riy chmnic .nul (liHkaill to irco.i^iii/A*. A scconilary 
iTsiivoir is ill o.iltlr. lluy record two caseb with wry mild 
synii>toins. Saitnry, La^'i^eiir, .nid I'Sri'^.iand ucord (', i^tunbicnsiii 



I'jii. HM» -('.tsfiiUntlltt {•a.nhunsib njos;. ('< i,.*oo I Rs.t 

< )i i^iiKil OtiTiilii'i ^ 1 K'I linens ipiiii .1 rit in.ii 111. ill'll Iroiii i lA' sei oiid < tisc ol 
(iiiinln.i Ji'\t,'i, '.howiiifi jM»lyinni’]'liisiu *• , loir^, in\‘‘!nii‘(li.i!i', ;«inl 
iornis, 

lryi)aiioM)ini.i''»is in a rieiich soMifi win* had lelt Alric.i lor eij;hl 
years, and li.id never been in a tsi*lM'-lly an-a. In Airica lie lived 


MiC!«ONb 



in Alf^iei's, .il Ml (lole.i, and went t<» TiininioLin. Iki.i^sli.-iwe draws 
atti ntion to N<])vei!\s i.s.s.s jind ii^'^o observations, which h.avc 
never been <‘xpl.iiued. 
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Morphology.- -It a i»olvni(irplii<: trvi>:ui(is()m«‘, mul morpliolo;;!- 
ciilly tlor'^ not csh^-ntially iroin r*. ca^tdlanii, of wliicli a 

cl(ilaili‘d (Irsfiriptioii is ^dwn bi‘l«>\v. 

Life-History. TJiis li.is lud Ix^ni hiliy studied, and it is not 
dolinitely known wlieHuU' it takes in (llossiiui f^all^alis or in 

some allied t^’lsi-lly. 

Serum Reactions.- -Tlies(‘ reactions re*]nin‘ to be studied in detail. 

Pathogenicity. It cau'^es a lonn ot sKh pin#; sickne-^s, wliicli apiKir- 
eiitly is more clinaiic than that ]>roduced by (\ casUtllunii, while the 
sympbans are olteii less severe. thon;:'h Wu't termination is fatal 
without In almeiil, to which it a])pears to be mon* amenable. 


Castellanella castellanii (Knis(\ roo^). 


lisual ohl n-nih' I'rv/hfnowniu (asfelhinii Kruse. r<)o7,. 

Synonym. -7\ it^anifcnur tqoj. 

(\ C(7sIol/iniii was lust -^een in the cerobro-s[>iinl tluid ()f cases ot 
sleepini^ sickiK'S^ by ('a'^tellani in and ii‘ported by him as 

tht c.iuse ol llu* <lis«‘aM* in he assertc-fl 

also the ])robable |)bir«dilv of spech'S ol the 
1i vpanosonie-i alfectin.i; man. in analo.^v to ^ 
what lake-^ ]>la(a' in the lower animals, such as 
horses and cattle. Ilrnce and N»d)arro deinoi) 


stinted the fact lirst sn«:(^;estt‘<l by Sambon and 
Ihnmpt that il coiild be spn-nil by a tsetse- lly. 

(tlnssiiia fialfuth's .Trtid Kleine lias (leimnisl rated 

that the Iriinsmission is not meie.ly mechanical. 

but alsi lakes ]'il.ice after a iieiiod <lurini; which 

the fly is non-inl(‘ctiye, the deduction beiii” j„s. - Caxlrlln 

that tin* trypanosome nnisl nnderm)a develop- ittaUUann 

mi nt in the lly wliichactsasa true host. I'inally 

Miss lb)hertson wiwked out llie lile c\cle in the 'I lu* trypa- 


tsetse-tlv. ••nDiiie I'niiiil liv 

Morphology. r.,sL-luii,i nu-.isnr.s Ir.mi 

dd /^' leni^th and Iroiu j to j-5 /i in of 

breadth (L.'ivei an and Me^iil liive 17 U) jS ff. sirkiu-ss m b'.ii.iml.i 
in leiij^lh .nid i\| ie j //.in breadth); but, as (l*ti!>fomu rour.ipli.) 
alieady stated, il is very iiolyinoriihic. havin'; 

short torins 14 to jo //.. m«:([iiim forms jo to j.f //.. and I01V.J: forms 
-d b» .5J /i. 'I'he antisior end is varialih* and soiiii'times rounded; 
the kiti(‘tonnc1(‘ns is an oval bodv, behind which is often seen a 


vacuole. The troplioimclisis is oval in shai)e. and situated .d)ont 
the middle of the body, behind which there mav I>c some cliro- 
niatic f^raniiles in the cvtoplasm, whicli at the posterior end runs 
aloufj the flaj;elhim ior a considerable distance. 

Asexual Reproduction, -fhe lile-historv of the ])arasite in the 
human body is not accurately known. Jt can often bt* nlilaiued 
from the ]»eriph(*ral blood, but someth n(‘S the most proloiii^ed search 
fails to demonstrate it. It can then be found by pniicdurin*; the 
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enlarged lynii)liatic ghinds, by scarification of the eruption, or by 
puncture of the spinal canal, li the case is one of sleeping sickness. 

Salvin, Moore, and l^rc*inl have. howt'Aer, investigated the lifc- 
C3'cli' in the rat, in which, after inoculation, the parasites increase 
to a inaxiinuin in the j)eri])hcTal Wood, and then decline gradually 
to nil, at wliich tliey remain lor a i)eriod- -the latent period — and 
then increase again in numbers and reai)])ear in the peripheral blood. 

TJu'ir iimstigations give th(‘ following results: The parasite may 
grow to a fair size, aiul then divide into two by simple fission, and 
tliis nia^' be n‘i)e.ated till the blood is swarming with them. When 
this is the case, a lel.itivelx thick baiul. said hy Swellengnsbel to be 
composed of inolaehroinatic or volutine grannies (axial filament), 
sill'll as that des-ribed by ^fiss Rtibeitson in 2 \ raja and by 
Prowa/ek in T. /ra'/.s/. grows from the kinetonucleiis down the 
endo])lasjn till it leaches or (tveii pnssi's the luirlous, or it may 
cni\ on itself, but eventually is ctmuected with the trophonucleus. 



'I'lic Ir^’panosonu'S n<nv decn-ase in numbers in the peripheral 
blood, and are. found in the lungs, spleim, and bone-marrow. In 
these organs tli(‘ protoplasm becomes clelaclicd from the periphery 
of the nucleus, wliich lies in a clear space. The nucleus contracts, 
and a large clear vesicle forms in connection with it, and around 
bi>tli a cytoplasmic slieatli is formed. TIkj rest of the cell body 
Tiow disintegrates, and the tkigelluni with the kinetonuclcus may 
be lying d(taclu‘^l. These bodies now become lodged in tlio 
si>lu 11 and boiie-maiTow, wliere tluy rniiain intact for a period of 
ten days or more -through the. whole of the negative orkitcnt period 
when tlie. tiypanosonies are missing imm the Idood of the infected 
rat. MooJe and llnHiiI, tJicrefore, call them latent bodies. They 
ermsist of a tiatteiied nucleus, containing a centrosome, and attached 
to a vesicle, tin- whole being surrouiidud by a ring of cytoplasm. 
This latent phase lia^ bee.ii confinned by Fantham. 

Just before the reajipcaraiice of the trypanosomes in the peri- 
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I'rG. ijo CaMlanella cusfellatiii {Kri:sk, 

(Forms iound in f ho ciToIwo-spinnl fluid.) 

The figures in Ihc fop row show the ordinnrv forms; in tho serond rnw lln* 
stumpy forms; in the third and fourth rows lon^iludiiial divisimi. Ihe 
lowest row sliow.s miilliniicLfMle and p«jlylliigi‘ll.ite forms (Jtiiboiowiisidi- 
Kcm]nicr forms) , and small round flagellate and non- thip;ellate fiwnis (Fliinmer- 
Bradiord and C«istellani's forms). (From Castellam’s repoi I in K’eports of the 
Koyal Society on Sleeping Sickness.) 
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phoml blood ilio Cfiitrosoino iii'^ido the iiiirlru-> divides, mid tlio. u» iv 
rcntroMiine. t‘srii}>inj' fioin tin' iim lens, l>i'i*onn'^ the kiiielmun lens, 
jLiid lies iu llu* i*.yto|)l;Lsm. wliiidi li.'is now iui-rnised in .unomil. Tlu* 
v<*'^i‘ li* liJis finidiKiily dis;i])prriii*d. A new ll.i;;ellum now ap])e;ii>. 
.'inrl ;;;i.M<lii;dlv tlio Kileiit ImmIv Ix^onus a trypanosome. 'I'lir 
roim(i(Ml I»!kU«‘s with om* or two um lei. with f»r without the sm:dl 
flni^olln. are ]>rob.ibly idi iitic.d witii llu' lonns loiiiid hy Castellani 
sevrr.d vi.'irs in tlu' la nbro-spinal lliiid of ell'll", of sleejnnt? 
sicivin .Mid di sciil^rd by him uiidi-r th«* trim ‘ .nmehoid lorms.' 



Reproduction in the Fly. TJi*- n-scarclirs of Klc-inc, 'r.nilc. J>nn:i . 
Haineiloo. fJjjtem.'Mi, and ALickie have sliown that, after iii.L^r'.tion 
at a corn it pniod (a< dmionstralfd by Mi-'-' l\*ol)t‘rlson), Ifir try- 
panosomes iiili T tlu- doiiijich of lh(‘ lly. and in twi-nty-fonr Jionrs 
Jose tlieir inlectivily. as dcmoiistrati d !)v iivunilaticni. Acconliiii^ 
to Kobertson, ihr trypaiu»somrs nnilliply iu the ixisirrior part 
o( the niid-f;ut, aiwl afliT the tenth or Iwelttli day .i;ivi* rise to lout; 
foriUM whitdi move forwaj’ds into the provent ric ill ns Ixjtwei'ii the 
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twi^lfth ami twentieth dny. after which they ])ass alouj^ tlu* hy]Mi- 
]>haiynx into the salivary f:;l.'m(ls. ITi-n* they hecone* attaclied to 
tlu walls an<l ar(M;()iiV(‘rted into crilliidijl loiiiis, which dividt*. lonn- 
iiig small lrvi)aiuisonies similar to those found in the Mood oi th.- 
vertehrate. The salivary gland devehjpment le^inires two to five 
days l)ef(»re the lly becomes intectiw. which only liapiu‘us in alHuil 
S p(T Cent, of llies. 'I’he duration of the lih- i*\(:!e in the lly depends 
upon the air temperature. 

Vertebrate Reservoir. -Duke (;«)nsi.his tli.it la* li.i'^ i>rove«l that 
the Sitatmiga ant«‘loi)e is a n^servoi! for lids trypanosome, an I 
coiisiileis tlial the inUMitioii <»I tw«i bov-^ workin;, (»u tlii- uninhabited 
i'^laiids o! \'i(:toii.i N\au/a and laiii’^tanlly expo'^iMl lo bites of tl 
Judf^ffUs conlirmatorv. 

Pathogenicity. -It i-. the cause o| imi* lorm oI slei [ling -^i^kii' s-;. 

Casiellanella rhodesiensis f.'slephens .md i'aiitliam. ir)io). 

Synonym. us. m l F.mih.im, i^io. 

History, -in lom Slepheiis and Faulh.im advanced tlie view tliat 
the Iryp.mo'^onies loimd inc.isi s of sh-epiiig sickness in the J-nangeva 
\’alK y in Ulanh’si.i brhtiiged to a lu w -apeiiies. becjiis** liie Iroplio- 
lUieh'Usola ceil.iiii i»eiventagc- ol short loims wassiluate eilluTcItKe, 
to or even oil the .illagi’llar sitle o| tht‘ kiiu toinicleiis. This view 
is at the present lime jcceptetl bv tin* inajoiity ol anlliorities. 
allhougii tlieie aie -.onu* who maintain that it is a v.iric'iv c)| T. 
in which similib lornis have aUo been seen. Hit' animal reactions 
of tlu* ne-w Irvpanosoiiu* wi'p- stiidud by \'orke in r>jTo, iitwaiim 
Kjri, an<l iiHinj leceiitly bv tither (»bservers. In Kinghoni 

and Yo.'kti showed tliat this trypaimsome w.is transmissible bv 
(ilnssiiia mursilans, in which it iinderwi-nt deVeh>j)iiU‘nt. Tiiev 
demonstrated that it oe.cnrred in walerbiurk, hartebeest, imtKda. 
and wartdiogs, as Wt II as in native dogs, .and they iiirthi’r slu)Wed 
the iini)orl.iiice of at iiiospliei i< tem]H ratine on the leiigtii ot lime 
recpiircd lor the cycle of di'Vt lopmeiil in the llv. 

Morphology, -f. rlwJcsicu\^s t.lcselv leM-mbles r. xu:Jciliniii in 
goiie.ral a]>iKaia.iice. It has a leiiglli varviug Irmu u t<i 7,r //.. 
with an average ol jr-5 //.. and show-, the usual pleomorphic 
forms -t’.g.. short stum]>v lorms Vtirymg irom i.', to 3 l //. in length; 
intermediate lorms. lo ^4 /a in length; and long, sh iider foiiiis 
/I ur more in length. 1 he imM e.Duiimm aie the h»ng. slender 
iorms. The ])Ositiou of tin* trophoiiucl' Ur h varicibh*. but it is 
usually situate towards the atligellar end ol tlie parasite, and m 
the short stumpy lorms is rilten cIom* to the kiiieloniicleus, or i*v<‘U 
on its allagellar side. 

Life-History.- {a) In the Verlchraie longitudinal division cm 
take place as in T. i iisit'lhitiii. Alxuit the lime that try])anoM)iues 
are most luimerous in tlu' blood the resea niles of 1 'ant ham show 
that some forms in the lungs bec<»me converted iiit<» lati ut botlies 
by disintegration and loss of the tlagellar tuul, h>lloweji by 1 migra- 
tion ol the kiiietouucleus towarils the trophonu«;leU'». tiiid a sub- 
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sequent casting off of the aflagcllar end with the remains of the 
flagelhini. 'J'he result of this posterior and anterior reduction in 
length is to produce a rouudtid hcHly, with a trophonucleus and a 
kiuetiMiiicli'iis, wliicli surrounds itself with a capsule and forms the 
latent body or //?<? post-flagcllate stage of the life-cycle. These cysts 
are about u lo 4 in diameter. 

After a time the.^it? bodies become the preflagellate stage, increase 
in si7Ai and length, and eventually a ILagellum grows out from the 
kinetomicleus aiul gives rise to tluj undulating membrane, and 
thus again lorins tlu; usual flagellate stage. 

(//) In the Invertebrate, -(tiossina morsilans. when fed upon in^ 
lecttid animals, is ca]>able of spreading the inh'ction ineclianically 
lor about tw(*uty-four hours, after wliich jieriod it e.oases to be 
infective, and remains non-iutcetive for at least fourteen days, 
after whicli about 5 i)or cent, of flies become again infective, when 
trypanosjjmes can bo demonstrati‘d in its alimentary canal and in 
its salivary glands. 





I* 

1 

i'lo. 112.— CusstL'llanrlla rhodi':ticnbis (Stephens and Fantham). 

(Afti'r Stephens anti l-'autUam.) 

I, Long iiariuw form; 2-^. nnclens p.issiiig to aflagelhir cud; 5, nucleus at 

Ihe aflugell.ir enti. 

Zoological Distribution. -As nieiitional above*, this parasite occurs 
not merfjly in man and domestic auimcils, but also in big game. 

Specificity.- -'Flie qiu'stion n<iw arist's, Is it a good species or not ? 
Fir^t of all. is it T. caste/ latm ? 

(a) Scro Diagnosis.- -(1) Attachment experiments are very in- 
coiihtant, and do not distiTiguisli between the two. 

(j) Ti\ j)anol5 his doi*s not help, being also inconstant. 

(j) L*. tnstelianii is resistant lo human serum. ('. rhodesiensis is 
It'Sh resistant. 

(/») Crossed Imniuuily.’--\vM. animal having an immunity against 
('. castellan a can be inlected by ( \ rhodesiensis. 'J'he reverscj exin-ri- 
nient has oot yet been ( oiidiK.ted. 

We may tlu ieinr*' conelude that (\ lasicHanii and C. rhodesiensis 
are different specu s. 

Is ('. rhodesiensis a variety of (\ hrucci ^ The answer is No. 
because Laveran has shown that animals immunized against 
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C. brucd i'lrc susceptible to C. rhodesiensis. Is (\ rhodexiensis n 
variety of 2\ pccaiidi ? No, because the former is more virulent than 
the latter to animals, and because sleeping sickness is unknown in the 
region where ‘ balcri * is intense, and, finally, because an animal 
immunized against rhodesiensia is not iinmniK' against T, pecaudi. 

We may therefore conelude that C. rhodcsicfisis Stephens and 
Fantham, 19 ro, is a good species. 

Cultures." -Thomson has cnltiir(‘d it with pnrtial success on a 
modification of the Novy-McNeal-Nicolh* uH'dium. 

Vertebrate Reservoir.- -It is claimed that tlie InrgiT game animals 
are the reservoir of this trypanosome. 

Pathogenicity. — (\ rhodexiemis is the cause of one form of sh^eping 
sickness. 


Schizotrypanum cruzi CJiagas. root). 

Synonym. - -Trypanosoma cruzi f'hagas, kjoc). 

History.- -This try])anosom«i was discoveretl by (Tiagas in the 
intestine ol Lamus Burmiist(»r in Brazil, and laU-r it was 

found in tluj blood of a child suffering from irregular fever, ])ro- 
gressive anaiiiia, and eiilargi-ment of various gioups of lymphatic 




Fig. 1 13. — Seiii/oGeN’V of Schholvvjuuium < 1 I'li \i..\s. 

(Afli-r ClwH.is.) 

I, Morozoile in ird blood cell; 2, par.isiio lut.'dlv i‘urliKsi‘d m rod n*Il, im 
flagellum or iindiihitmg membrane; 3-5. p.ii.isit(‘s i).irl i.illy t iiMoM-il in ii-d 1 ell ; 
0, 7, parasites in liiim.in blood; 8-11. p.ir.iMlos 111 tlir Jungs ol ('.illiiliiix ; 
T2, 13, initial fui ms of schizogony; 14, 15, .scluzogimy in the lungs ol C.Lllithn\. 


glands. The tr\q>auosoine was characterizt d by the pn'sence of a 
large kinetouiicieus, and hy th(‘ facility with wliich it could he 
cultivated on blood .agar. In iqin-ii Chagas iniblislKMl a serie- 
ol pajiers upon the liU-liistory of the. ] la nisi te. and the symptoni.i 
tology of the disease which ii produces. lu 1911 Viamia stmlud 
the pathologh'al anatomy, while turther studies oil the i»arasite 
were made by Brumpt, Martin Mayer, Rocha-Lima, and 

Morphology.- -lu the peripheral blood ol man vrtm :i]>]>e.us in 
two forms — either free or in the red blood-ccTpuscles. 
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Tlic frrr forni'* :»ro alM) ditYi rmliatnl into two lorin-^- -viz., one 
witli a lar{L;i* shaped kiiietoiiudeiis, willi a cliromalit; a[>peudajHe. 
and with an ov.d «>i band-like tri)]>hfnincl( us willi a centresonu'. 
'I'he (la.i’eJIimi starts Iroiii tli*' kiiietonucleii'i or Iroui its chn^matic 
a]»i>erida;;e. 

In the seonid tree h>nn the kinetouiu:l\ ns is round and smalltT 
tliau the lirst, and li.i-. as a nile, no ohroinatic; n])j)enda£i:(‘. This 
iorin is Inoader than tlv* oiv' previously described. Whidher this 
In a sexual dilYereiiliat ion oi not imkiiowii. 

'I'Im intrai^lobiilai* innus ni.iv be (:oinplet<'ly or ]).irtially ••nrlosed 
in the red cell, or lUereK atla( lu d by tlu* all:it;ellar end. 

Measiiiviin-nts ol these Ioiiun weie U(»t oriL-iiially f^i\eu by Cha/^as, 
but it would app'*ar as thou.di tlm averatjo hsiLith wa.s jo witli a 
Certain amount of variation. 

Life-History -Sc/ii'jnimiy. ■<. inizi is remarkable in that it is 
not known to undeivo lon-ituilinal division eitluT in the i)eri])lieral 

blood «ir thi‘ inteiiL'd ortiaiis ol its host. 






\i:«a)nluiii to ( hi.i^as, Uieri* is a re^^ular 
cvclic d( wlopineiit. the ])ara^ito enleriiijLi 
t lu‘ i:.i]Hll.iries ol the luntiN. wh'-re it loses 
its llit;ellu!ii aiul uiiduliitin!^ moinbnine, 
wlule the lio])honuclens move-i nearer 
the lla^ill.ir tsid. and the whoU' |)arasite 
l)e<;(»iih‘s cnrvetl, first into a ha 11 - moon, 
aiKl linallv so much that the two ends 
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luse. loiinine. a riii.y: aiitl fm.dlv a disc. 
In souK* iiislainres the kini‘ 1 onucIeus dis- 
ajipeais. while ill otlieis it lusi'S with tlie 
tiophonucleus. alter which the nucleus 
divides into «i;.’ht, and eventually t»i\a*s 
lise to i-ii^ht nierozoites lyiiiji* inside the 
peiijd.ist, whicli acts bke a cyst wall. 
1 In* nn ro/oites with kiiutonuclei are con- 


sidered lobe iniiu o !;;5 met es, anil tho>,i; without kinetonucl<-i to be 


m.icro^;;imetis. I he luerozoites escape liom the jieiiplast wall 
shijLily. and. eiiloiiniL; the led blooil tills, bi-conie tla;.jil kites, and. 
hiially leaviiu; the red cell, become, iiee in llie Ikpior simjj;uinis. 
thus comph tirtu the cvcle ol I’ameloi^oiiv. fir dilfereiitiation and 
mult i])lica lion ot .i^.imetes. 

Ai^amo.^ouy. or asexu.il ri pi«>diiction. hikes jikici: in tJie colls ol 
v.irioiis 017,'aiis --/.e., in hvjiei trf»j)Jii.-d eiidotlu Jia.l cells in tla; Jimj'.s, 
m tliecaiiliac rnuscle, in the iieiiro:4lia <il Iheciuilral iiorvous sy.shsn. 
and 111 sirijied miist.h*. In these situations tin* para.siti^ ajiixiars 
as .L nuimUd hodv with tniiilioiuicleus and kiiK'lonucIeiis, but with- 
out lla^^elJiim or imdiilatm.:^' im inhraue. A#^s'imof!f)ny increases the 
imiTiI)er of jiamsiu in the liost. .md is n-sjionsihle lor the. production 
of tJie s\Tni»tonis. while *-aim toeoiiy differentiates thi» se.vual forms, 
and jU'esnmaldy lajs tin- b.isis lor the inlection oi the invertebrate 
host. 'I Ins fonn ot (UwehijMU -nt i, t.oiiiirnied by Hninipt. 
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In the I nvcrtcbntlcr -'riu- liullii-r ilcvi ](»])nn iit Inkis in Uu* 

Lujj Lamiis vn’fiisfus (Triaiiwia mciiisla) nud nllifcl lornis, in wliioli 
iiotfs tw'u iorins <il (Ij-wIojhik ut : tlit- lust is ^:()ll^i(U•lv<l t(» be 
sexual, and the si'cond t(» lu' asexii.il. 

Tile Sexual nielluxl is as I«» 11 <»\\'m -]u alanil six hours after the 
iU£(estion i)f bluofl the kineloniixleiis imives close t(» the trojiho- 
jiucleiis, with which it ]»ossi]iK blends; the llai^elhim and iindulatiii;^ 
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nieinbriiie an- now usually lost, but some forms lelaiii tlw llaj^elluiu. 
The. ]iiirasiii now bicojiies muiided, and nnillij»lies ra])itlly by divi- 
sion, but aile.r^this lias ceased it bi-conies pear-sha])ed. (ievtdojis a 
n.i;.'ellum. ami becomes a crithidial loriu, and llun i>asses ijito tlie 
cylijidiioal j)ortiou M tin intesliiie in which it can be sei-ii in .about 
t wi'ut V- hve hoiiP'^ alter the ingestion ol blood. Ili’Se crithrditd 
ioi’iiis c.ML .ilso be loiiud ill ihe iictuin and lu tin- heces. '1 he Jiiird 
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st.af,'c is a small trypaiiilorm type -i.i .. loiiji, slim lorms. with band- 
like troplioniicleus and lari^e kiiietoiiuch us. 'Hum- are iouiid in 
the hind-c;ut in llu- body cavitv. and in the salivary }.;hmds. ami 
are the ionns by which ihe ]Miasite i'^ tiausinilted to ;i new veiti ■ 
bnile host. Hie development in tln^ buf: reijiiire.s at least ei;.;ht da\ 
for its comjih-tion. 

Tlu* asexual niellDd is a constant proci'^s, and resembli-^ tlie 
growth seen in artilicial e.ultnres, and is a siiiijile nmltiphc.inim, 
^;ivin.i*(jisi- to milhidial lorms which aie f«»und jirincijially in the 
hind-{^'ul. 
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Brumi)t finds ihui Iho ]»nrapite livi-s wi ll in Clinocoris leclnlarim, 
(\ rolundams, ClinoLori^ ImuUi. and i/rmlhodorus mouhala. His 
account of tlir cycli* of doVi-lopinoiit is as JoJlcjws: --Starting with the 
trypanosonn‘ in the ]).iMorior p.irt ol tin? intestiiKi, when this is 
inoculated into the vrrt cl irate, it t'ntors the cells of the body, and 
Ix'coines l.ci^hniania-likc bodies, wliicli eventually develop into 
fiee^-swiinniing trvp:inosoines. Irom wJiich the' form cn}>abl(' of 
continuing llie inl<‘ction in the vetebrate or invertebrate is pro- 
iluced. In tiui invent hrate, ilc-se become crithidia-like forms, and 
i-veTitnally tiyjiaimsoines ca]).-ble of inlecling vertebrates, and thus 
com])leting the cycle «)f life Jiistoiy. 

Bruinpt and fion7.:ili z-I iigo hav«- Itumd the parasite in the faices 
of Rliniinhts prolixus two nioiitlis alter infee.tion. Triainma mtliceps 
and T. dimnutulu an* .*lso caiiiers. as is 7'. si>rdida Slal and Rhipi- 
cephalm hani^Hinnfs. 

Culture,-— S. critzi is easily culti\Mti‘d upon the Novy-McNcal 
lUtHliiiin, when the first clianet-s begin in about six hours, and closely 
resfiiibJe tlK.se .dnv'idv described in the bug. 

Pathogenicity.- -7 Vo to time davs after an infi'Ctivtj feed tlie 
iarvie ol Lduiit^ oast' It) bi* iuleclivi* to viTh'brates. and first 
bfcome so t»u llic eighth to tlie tenth <lny. after which Ihcv remain 
infective lor a Itmg period. 1he parasite's so introduced into man 
givt* rise to American tr>’])an«»s(»iniasis. 

Reduction in Virulence.- 5. t riizi, when ri'i>i atedly passed tlirough 
iiuiinals of the sanu* sin-cies, become wt*.akened in. virulence, but 
regain this when tr.nismitlt'd tti a frt-sh s])ecies.^ 

Infectivity. -The inftMdtjd monkt y is iiifi'Ctive ior the bug, while 
the iiiJecteil guillea-pig is uol. 


Duttonella vivax Ziemaim, 1905, var. maefiensis. 

Synonym .- vivax (Zieinanu. 1905) pro parte. 

In T917 ]\IaeJi<; dest:ri!)fd a iiKmomoiphic tr}q>anosomtj voiy 
<losely resembling 7 '. vivax, but riightly smaller, with the crest in 
curv(‘s of mt-asunim nts at ui iiisload t)f at 23 microns. It is said 
lu be inteiiiiedi.'te bt-tweeu 7 '. nni forme and T. vivax. 

It was foiiii*! in the blood ol a nian suffeiiiig ironi try'iiaiiosomiasi'i 
tin the fiold ('oast, where T. vivax is common in tin; humpbacked 
al Atxra. 'flu* maximum lengtli was 24 microns, the minimum 
iiS mieroii'^. .ind tlif avt'rage 207 microns. 

It is mt)ntMnoi])Uit:, with abnijit narrowing ol tlie body immediately 
anterior to the li eplitimicleii-,. The posterior (a flagellar) end is blunt, 
and the large romuli tl kinetoiiucleus is tt.Tininal or iKjarly so. The 
undulating mtmbiaiie is namnv, and there is always a long free 
flag<illum. 

Cabtellanclla nigCriensis Mat lie, 1913. 

'I'liis t]'yf>anu>oiiif* was Joujul iii taM'.s ut liuniaii IrvT^no.soiiii.'isjs from llic 
I'.Ki t distiirt ol Soul hem Njgeiia, by Mat lie. where it was (ommoii in young 
jicuple. 11 aj)pecir.*« in spvr n-r to a iin! \iiv vjnih-m. non ciiulejnic form oJ 
Lr\')i«inusuniiasis. It is pulviiiorj^iiu, and in oui r)|>inioji j.s Ihe same parasite 
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as th(* orif^inal C. fittwhtem^is, ol W'lnrh it ajijiciiis lo hi* inrn l\ :i \ai uml \\ v 
have placed it as a synonym of C\ f!ambien,^is. 

Gastellanella lanfranchii I^nfranchi, 1915. 

It approximates lo C. evanst, and is the organism with whii li Laiificiin hi 
aci'identally inoculateil Inmsilt. As rogard.*> ]>reri]>il;iiiTj« .iiu! loiiip.li inert 
fixation powens very similar to C.emnsi, Inii ie«aids ti\ panolylH' y« iioii 
of the serum it f'if)]ir(}xiiiiates moii* caslelUmii. 

AI*PKM)1X: SKDI^. 

In this addcDdiim to the Trypanosomida* we inrhide the genus ] .eurot \ tozoc )n 
and theSpiroehacUu ea. \Vith regard to the lormei -Li it/oi vtojurn Danilewskv, 
1889 -a number of species have been describeil of whu ti tin* lit e -history is 
but imperfectly known, excejit in tlie case cd L. whiih h.is been 

studied by S( haudinii, and ]»€'irllv in L. Inrftii, wliu h has bet 11 1 cirelnlly studied 
byFanth.'im. Thev arc onlv ilelinittdy known to oci 111 in binls, and iniisl be 
distinguished fioin the Naimogregarines ot mammals. 

Leucocytozobn Danilowsky, t8Si). 

Synonyms. — Jlammvcchti l-.averan, 19‘»3; Spirockirta Sr haiidiiin, 

T V vpa nnmorpha Wooil r ock , 1 < n »6 . 

'J'he leucoi'vtozoa w<*n* first ilesrrilied by nanile\\>kv between iSSj anrl 
1880 in the blood of the \von«l-o\\l (Syrnif urn almn) and other ‘^Irigula*. 



I'll.. 117. — l.cucocvUizothi f!anihu''*hvt /ikmann. 

(After Srhautlinn ) 

From the lelt to the right, a inai rogaiiii'toc vie lu-e. same allaelied 10 a 
blood cell, same enclosed in a blood cell; .1 free niiciogaineto* vU , haiiie 
enclosed in a blood i ell. • 

He de.scribed them as .'i])hcncal or oval, slight 1\ granular bodies i.oiilaiiu*«l 
in a delicate transparent lu>mogenc*ous ca])suk', which possessed a large 
elongated nucleus, compressed in the middle, and broarlened at the. ex- 
tremities. This cajisule he believed to be a rh*generatiil l«*ucocyl< , but latei 
he held it to be an erythrocyte,. 1 Ic also desciibed niaciogameies iind motih* 
odkLnete.s, and later tm described the iniciogamelocytes. In 1893 Sakli.nnl' 
confirmed these observ’ations anrl described new .sjjecies in ravens, rooks, aiul 
magjnes. In 189*5 'fheobaUl Smith diseoveuil a leucoi ylozodn in Mri avr/s 
gallapavo do inestica (the tnrkev): and in 1S98 Ziemaiin described Jiujihei 
specimen in Glatuidmw uorttur (the little owl) Irom Creina, in llalv. Iij 
and 1903 Laveran desciibed ionns in birds with inixerl intections. .ind stated 
that he considered tJiat thev were contained in red bloorl ceib. In 1904 





tii'ii'.lmil (IchmIw'I loims m owN, laxi'ii-, imd innypH's. Iinl noted 

Ituil ihi’V wuc in li 11' ui \ii .iii'l in tin \c:m- i St liauilinn’'' papiT 

on tin- ilvM lo])im-nt ()1 l.nu : i lur w/, win* In*. in ilel.nl later on. 

'TIk St rKent-'.. in aiuhin*' ilie par.i-.ile in iln- 111 lit owl in Mj^erii, sii]jporl*'(! 
Si.li.'iudiini. In U)ii- .iiM Lii* i t 'd min'd 1 lieo1i.dti S^llth'^ p.irii.sit('. 

.‘ind eoiit Unit (i lliai it w.i*' i in lo-'* I m a lemcii ' It. In Nea ve dest'Tibed 

a paitiMt< in \inuht'! /•/./•>•'. 1 1 .. .iiid in ii)i; S,i]iiiif)i] .md Si'liL'in.'inii 
dcM iibed i»n( in /'/e-'/n'' •* in' e.ioLiM>; and i Kit ion, 'Itidd, and 

rcdiev aiiidlnM ir I ■.‘/f; . ; ■/. * n. t (tin- t'oii'ni j.'rey liaw’k) ; ami 

l.isllv '•..ind'iin 1. 1 ^ r. \i wed iln e !•.»•*• **1 iiiK m a ^ini'iil.irlv able mannei , iiml 
lia-^ lies! Ill), d ‘ |>f‘ 1* ■- lu'ui :iii ^ .ip* u.!il/ie i ///;.#. .md the ph(‘fis.int 

(('',/•( / ‘ ini|iiii i.inl woiU h.is bteii dnin ii\ l-'.inth.iin, who 
(leinoiK'^iitiii d .1 ' I'l.'iiemiv !■« / iiiihoii .« ii* I S( Ii;;ni;uin, Hii*^. !•.. II. 

l\*o*^*» li.i* -^ii ;*ji '•i.'d il'ii Km Iii'I biiii'fs nia\ In I.ein o' vlu/nti. .ind may 

I'lo !n i‘ I'OvK h.i t ' iiix' ix'. '!'i 'h . 


Leucocytozoon danilewbkyi /•• ni.inii, jiSi;S. 

Synonyms. //./*■ m.tf' • ni-ti: I.I. .-; .S/V/ ihiLi 

^ nan. din '*)■ i. 7‘. - . .'•/ * ...mi r.l.iin li.inl, T*i-i,,, itmi \t.' .{t.nt 





I It. I I .•'t I v 1 1 • * M • I 1 ' 1- .1 oi- / It( '( \ til ttfi 

• \*tt 1 S i!n!.**n » 



In III tMioiii'i^r \In-icoi,AMi i»». VI I i.j I . n n. vt>t .i.,n ff^, m 
■ \it I Ii '111. util .111*1 simbi'ii 1 



I'Jt.. IJO L\ • ! .1 i 1 M i \l; M\ipii| \]WI lOl'^ 'I I. ()!■ I.fUCfK Vio-itt U 

■ \'’c 1 S' ti; 111 *1111 ..in! S.Miibon ) 

:/f /mri/};.’ Lnlie / ti.nnh,.' A i / is hiniid .i-..! iiai.i -.jh* in Ihelia'ni.itoiilast.s 

(•n ai'i online; tfii-ihii ..ni im! m iln |. .ii o. n ti *- > u' tin lit tie owl, (I'A/za /i///^;// 
n^uUui ( li/ll K’* i/. .;in«l tin wimmI owl. .Sm. / o// fi/n/'c) J.. 

1 he Jiihlory ol the hie t>ile, attoJihiijLj to bt lL.iii(linn. nui} be be^nii with 
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tho biting oi thn owl by Culex pipiens L., and the sucking of blood containing 
micro- and macro-gametocytes. 

Mleroganwtooytdc — i'he miciogamctocyte may attain dimensions much 
larger than a leucocyte, and exists in the blood oi the owl in two conditions: 
(x) a free active stage in the liquor sanguinis; (2) enrloccllular resting stage in a 
blood cell ; and, later, when the parasite has b^me too large to penetrate a host 
cellf free in the blood stream. In tliis condition the parasite may engulf the 
c^s which formerly served it^or food and shelter. 

(i) Fw. Active Stage, — This is the trypanosome stage (7’. ziemanni). The 
anterior end is sharp-pointed, with a kinetonucleus just at its base, from 
which the flagellum arises, passing posteriorly along the body and projecting 
some distance from the posterior end. There is a wcll-deuncrl undulating 
-membrane, with sixteen myontmes arranged in luiir double rows or pairs on 
each side. The troplionuclcus is well developed, and siliiate near the centre 
of tlie trypanosome. 



Fig, 1 21 -Leucncytosonn davilrwskyi 
Ziismann: Micro<;amictr. 

(After S<'.haudinn.) 


I'lc;. T22.-> Leticocyiocoiht dam- 
lewskyi Zikmann: Macro- 

GAMETF. 

{ AfletfSchaudinu.) 



Fig. 123. — Lei^cocytozoihi danilcivskyi Zekmann: 'I'iik nh:vi.LOPMi<.NT ov Tua 

OdKlNETE AND THE FORMATION OF SMALL TkYPANIKOKM BoD1P:S. 
(After Schaudinn.) 


{a) Endocellular Resting Stage.— the intracellular stage the parasite^ is 
quite spindle-shaped, the end.s being comixised of ectoplasm, while tlic 
endoplasm forms a dark oval cciiti’al mass containing the trophoiiudeus. close 
to which the kinetonuclciis is situated. The flagellum has disappeared, but 
the myonemes ot the ectoplasm can still be seen. 

Maorogametoeyte, — This lias also two stages — (1) free. (2) endocellular. 

(1) Free Active Stage. — The free stage dilfers from the microgainetocyle in 
bemg larger, in having no tree projection of the flagellum, and in havin.!; 
smaller tropho- and kincto-nuclei. and in the. uiyuneincs not being arraiigt-ii 
in pairs. 

(2) Resting Stage. — This differs from ilic microgamctocyle in being Lirge, 
with smaller nuclei. 

These gametocytes, called * leucocytozoou ' by Dauilewsky and ' liaun- 
amoeba ' by Laveran. being found in the peripheral blood of I he owl, arc sucked 
into the stomach of CtUex piptens, and then proceed to conjugation. 
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Hlerogamete. — The microgamctoryle cm apes from the capsulc-likc peri- 
plast, and its mu lens l)ren1<s up into eiglil double ( hromosoincs, wliieh are 
reductxl to eight single i hromosonics. 'J'hese travel to the periphery, and 
form micruganieles jii the niainicr describi*d tor Ila'Moprotvus Hociuir, inii ro- 
gametes whieli they .ire said to reseinbk*. 

' Macrogamete.- - 1 he niaudgametoeyte eseajies Ironi its enclosing cell, and 
the process ol develojmu-nt of the inac'rogaiiU'te is tlu' samt' as in Hofnio- 
pvoteu\. 

Fertilization.- -*l his is the same as in nrt'nifptftt n:.. 

05kinete.- There arc- the same three kinds ot (k'iIciik les as in flrf'mojJrotcuit — 
\ iz., the indiherent . the male, the l«‘niale. 

The uokinele. hcmcNer, diiTc'is bv glow mu in size and imillijdii ation ot its 
nuclei, and at tiu* same tunc (oihim ii|uiii 11*^111 so as to loim a skein. 'J'his 
skc'iiL eonlaiiis a large mimhei ol mn lu iinili)iml> distnbiitcd. 

Around cat h ol IIicm , '-nnill ]u)i funis ut p'otopla.-m giither, and become 
imally sejiaialed olf, (o loini mikiII iiidilieitMit li \ paiiosoines iii flu* ease of 
tlie inditleieiit oukiiiett , ni.ih ii\ paimsfinii's Iidiu tin male (Kjkinele, iemale 
tryjiaiicisoiiies Jmm tlw leiii.ile oi'kiin le. A l.ogi* iii.issol residual pro topUism 
is lelt. 

'Ihese li \ paiiosoMii ^ ( sp. i i.il|\ iln male, ait* \eiy immiu. and re])rodiu:o 
by IciiigitiidiMiil diMsioii, ihiMiig wliiili tlu‘\ do not .•■e]>.iratt at oiii e. but 
iciiiain alia* hetl posit-i un 1\ . < nupic's aii.uhed to one another may' exit ml 

into the same sii. light Imc. ilius gi\iiig use lo a sptroi hade like lorm, and 
while i»i this position m.iv iimIcTgo longitudinal division. I ho spirochaite 
foiiiis inav beiome luai shaped n •'ting lornis 

In the Owl. — ( )ii <-nteiiiig into the owl. the indilferc'iii lornis pass through 
ultcniati eu'loc ('Ihilai and Jne stages In tin loiiner there is giowth, and 
m tlu latiei then is divis-u»n into .smaller 101111“ Alter “ome time mu ru- and 
iii.it lo giinu'lot \ ti s <ue lomietl iiiiiuita aiig ninnbiis 

'Ihis hiehistoi v has been cloiibtid, but Saml>oii has '-eeii lornis in whu li 
a (Oiled ti y])ano.some hod\ < an bedc Itt ted in Hit blood tells 

The Enclosing Cell.- rii«ic lui^ bt < n git. il doubt .1 to the 1 harat ter ol the 
bod\ eiit losing a l< ii< o( \ loztioii. • 

1. /umaiiii. liaiuliiin, Dntitui, 'lotld. ami Udu-i belit'M* that it is a 
portion o> the paiasitt itscli- i.t , ifii; jiciij/la.sl .iiul that it nuiy* eiulose a 
re«l lilood ( c iJ. 

2. Iianilewsky tonsideisii Ui bt a leiitutyte. but tleiived hi.s retl eellsliom 
leiii oeyles. In con.sitleriiig it lo be a leui 01 y te, lie is sii]>ported by Jaiveran, 
Lucet, Sakhaioll, anil Ileiestncll, ami most mm ut observers. 

3. J..ci\cian 111 Ins earber ul‘sei vat 1011“ bclu ves it to l«e .1 red cell, ami this 
Sambuii .supports, as do Ivevsselitz ami iMayer. 

It may be taken to be a iiiut li-eiilaigeti tleh.eiiioglubimzed hiemattiblast 
or red tell, llie sjiiiidle sha]}e oi wliiih max he explained by the iiisitorm 
blia}ie ol the ha'inat oblasts, and by tlu psc udc>]>(>dia ol the young jiaiasites 
protruding into the long ends ol the host ec*ll. When the }>arasit(‘ lonlrads, 
these emls .shiivtl uj), giMiig use lo tin usual ap]>eaiaiii e. 

The Spirochsetes.- At fust Sth.mdinn, alter liacing out the lile-history 
described alnive, tiicnight that all spi rot hades would be louiul to be allied to 
Irno try jianoboi lies; bui in if/ij; he slated that the spiiot had e-hko forms which 
ho found m the liitle owl wen lai lemov'ed from true s])iroi hacles, and that 
the relatioii.s) 11)1 was only plivlogeneiic , and vt 1 y distant at that. 

E. II. Ross has hioiiglil iv'iileme lo show that KiirlolC's liodieh (t.c., 
clear .spiieiical vaniolts in the laige lyiiipluic vies ol giiim»a-pigs) arc 
intrac'oi pusciilar stages 111 tlu liic'-liisloiv ol a Ja'iu ui vtozooii {Lympfioivto 
soihi cobeiy€P E. 11 . Ross, 1012) vvhuli ulliiiuilely givx* rise to sjiirochfcle-like 
Inidies, the dc'velopineiit ot vvliicli he tiaccs, anti which ho tojibiders to be 
the gametes. Later he ami Mcl >onagli desc ribeci a similar origin for Treponema 
palhdum. 

Recent work has tended to confinii the doubts tlirowu on Schaudinii'b 
work, but the general appearance ol a Leucocytozodn in its c ell is sometimes 
lemarkably similar to a trypanosome. It is jiossible that there may be 



LEUCOCYTOZO&N LOVATI 


43 i 


difierent parasites confused under the term Lcucocytozoon, and their lif^ 
histories may be different, as I'antham's work, presently to be described, is 
opposed to Srhaudinn's work. 

Leucocytoioon lovati Sambon and Seligincinn, it^)<>7. 

This leucof:ytozoun was disioM‘i*«‘d by Sandxjn and Scdigmanii in thr* rc<l 
grouse [Lagopus scoUcus), and lias been runMiUv resiudird l)y I'anthinii. 
The viieroganietucylcaiKl inacu)Kaiiu*ti><‘yle au* depu led in iig and 120 
on p. and weie till reieiillytlu oiiK loiins known. Ini 1 I'anlliani lias now 
found the schi/onts, and di'si iibcd the pioi ess o» seln/ogonv. 

Sporogony.- IlieinuronaiiietoevleMiuasnre i.^to 17 //in h'ngth by n to 12 /i 
in breadth, and po^^ess hyaliin- pale staining c ylo]>ltisin with a l.nge, latInT 
granular nucleus. 'I'he inaLiogainetin vte tiieasiircs 14 to 20 // in length by 
10 to 16 /I in bieadtli, and has a granular Mimev\liat ai\eoiar i ytopLisni with 
a central nucleus with a kai yosonie. 'J'heir tin ther de\i lo|niient is unknown, 
but Faiithani has found vei’niuiiles in . the gioiisc-llv, 

which may be Iht agent ol traiisniisi-ion. 

Schizogony.- '1 he st hi/.oiit is louml in tiu s^ihs'ii in t t-IN whn h tliev almost 
fill and absorb, an<1 wIik h iln \ tlo not f‘loiigate in the wa\ in \^hi( h ilu ganu- 
tocytes detfirm their host ( « 11 s. I hesihizoiit iiie.isuies 1 1 tol.( // bv S in 11 
and is thereiore ui an o\<il shapf, with .1 niii h‘us 1 esi nibJing that ol Ifu inii 10- 
gainetocyte, and a < \ to])iii''ni like that ol iheinai log.inietoi \ li* 

'ihe iiU( Iciis divides by lapid binary ii^smn into some 12 to 2f» small iiin lei 
and then the cytoplasm (li\i<les, giving risi to 12 to 20 meio/oiles. whn h arc 
binall vernucul’es measiiiing 7 to h // by 1 to I'S /i 'Iheie is .some les-idual 
cytoplasm alter duisioii. Tin m(*io/<.)ili s 1lo^^ escape lioiu the ]jarasit(‘ and 
<’(•11, and for a very brief jienod Ix-coine 11 ee, rwjinnimg in the laiuoi san- 
guinis, and then fp’iK klv levntii leihoc\iesoi immaiiiK ervlhro* \ tes, and 
ultiiuatelv dilleieniiate into game to< xtisoi s' iii/onls. 

Remarks. Thi^’ pio( es^ni si hi/oeonx may « \]>l.iin tin pc nodii a1 incic.isc in 
the ganiet(M\t<> in tin blood lailtd b\ M.illii . and Li ei 1 in L. (uitlitrvi in 
'roiikin. I'antliaiu \ef> caic'tnilv point- out that Ilu .ib<)\ e life-lijstoi v m.iv 
not take pkn c in all Leiu o< > to/Aiulte, but. iiotvcitlistamling this. I''aiithanrs 
results do not snppoit St liaiidniirs U'scanlus. 

Species. Senne o. tin* spet u'stiesi riluil an-' / iium vto: .,•>/ l.a\eraii, 

1902, in the gri'at tit ma}ot} L. bahfhnfjji Sainlion. nmS. in thevaxen 

[Carru't com i) ; K. hi ;< ^/Wf /// Sanilmii, in the- in. i, ‘din \f no /juti ) : / . /A/w/- 

It'Wsskyt Zieinann, i.Sy.s, m the lillJi owl ( \t/ht.i n(>rtifti ) , f /.»#/<// Sambon, iijc 17, 
in the Congo gic'x haxxk {‘L^tunmtia MnHitgmwmiCit ) ; /.. in /i.m';// SainlKin, 
m the c'a]K'r< iulzie ('htrao itn>i:o//iis) : /.. /orit/i Ninii>.iii .ind Seligin.iiin, in the 
red gioiisc {Logopus >,(rtims) \ L. matlmm Saniboii, u-cS, m the common 
])hca.suiit (iViu.snf;//(s LoUkuu**)] L. snufhi J.a\cran tiiui laiiot, 1905, in the 
domefttii tiirkc'y (Jl/< 7 f 7 /;;;'/.s r>.illour, iijtio, in the 

Abyssinian guinea -I owl (Is,' 11 Mini to pliloih\uto) \ /.. undlcrxi Matins and la'ger, 
1911, I.. iiabniJ^cst in Guilin, JtntigiHt . /, niartmi ^lathis ami ht'gcT in ihivo 
cristatus ; L. Mathis and hegei in L'urtuc humtlii^, i\\\k\ L. Ichumfi 

Mathis and L^gcr in Qucrquiditla cu’fcu. 

Spirochsetacea iMuili.'ini. nioS. 

Synonyms.- -ProlUwllalu l)(»fl<-iii; S/'-iro'^chiiiiJitiiiiilu' Sniiilxni, 
1907; Spirnflat^eliata Krzys/taliAvkz .lud Sx-dlcoki, rot-j. 

Definition.- -Vlasin(Klr()ni;it;i, g^eiuTnlly in ionii iiarrow', 

wavy, and thread-like, with or without an uiidiihiting iiieiiihi.iiK*. 
The cytoplasm is divided into eiid(d>kiMU and ('clophtsin. und is 
nounclod by a flexibhs chit incus periplast. The nuclous (onsists of 
a spiral achromatic filament, on which arc arranged transveiso bars 
or rodlcts of deeply staining chiomatin. 
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Remarks.— The Spirochsetacca arc closely related to the Binu* 
clcata, and t'S])ccially to the Tr 3 npanosoniidfie. 

The Ireponernata arc joined to the spirochaetes because of tlieir 
general resemblance, though it must bo admitted that no nucleus 
of the nature of the spirochaetii nucleus has yet been described, and 
the spirals arc apparently not duo to movement. 

The Spirochaitacea are potent factors in the production of disease, 
for S. nxurrentis is’the cause of one type ctf n*lapsing fever, S. carteri 
of another, S. dutioni oi anolhtir. and 5 . }iovyi of yet another, while 
the Treponemata are tlu; caiistj of syphilis and yaws. 

The Spirochretacea may he divided into two families: — 

1. With undulating membrane: Spirochaetidaj. 

2. Without undulating membrane: Treponcmid®. 

Spirochastidae Ehrcnbcrg, 1883. 

Definition.- -Spiro.- Ii.xdacea with an undulating membrane. Body 
may be- ribbon-shapt'd on transverse section. 

Type Species.- -SpirocJiata plicaiilis IChreiibcrg, 1833. 

Remstrks.- -Tlu-re is a difference of opinion as to whether these 
organisms are protozoa or l)acteria. At first tluy were universally 
regarded as l)acleria. but in J(j04 Schaudinn’s paper on the leuco- 
cylozoon in the little owl indicated tliat this body, after fertiliza- 
tion in the gut of Culex pipiens and siibsecpieiit as<'xual division, 
produced a large number of minute forms which he at the time 
considered to bo spirocli.xtcs, and he lurther couclud(‘cl that in all 
probalrility all spiroduTtes were stages in tlie Iii(‘-history of intra- 
ecllular parasites. In 1905. however, he came to tin* conclusion that 
the spirocliajte forms which he had seen develop from T. ziemanni 
wore tr\^)aiiosomes. In fact, there is one great point of difference 
--the forms which he described po.sscss a distinctly consolidated 
nucleus, whciroas sjiirocluetes do nut. Afti-r this the view that 
spirocluetes were, bacteria was revived, particularly by Novy and 
Knapp, on the following grounds:- — 

1. Absence of troplionuclous. 

2. Transverse division. 

3. Rapid multiplication. 

4. Absimce of plasmolysis with distilled water. 

5. Persistence, of form when aeteil upon by heat. 

(). The production of active, iminunity. 

7. Tlie absence of aerotropisui — i.e., ihe tendency to mass round 
a bul)bl«‘ of air. 

Dolx ll. as a result of his prolonged inquiries, ca 0 to the con- 
clusion that they are bchiophyta (bacteria + Cyanophyceae), and 
not protozoa. He also concludes that they belong to the bacteria, 
and probably ccrtistitute a group of the same systematic status as 
the cocci, the bacilli, and the spirilla. 

On the other hand, there is a growing feeling among biologists that 
spirochsetes are really protozoa — e.g., Doflcin, Minchin, Sambon, 
Nuttall, Fantham, and Krzysztalowicz and Sisdlccki. Faniham 
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points out that the strongi^st arguments in favour of their being 
bacteria are: — 

1. Diffuse character of nucleus somewhat lik(^ Bacillus hiitschiliu 

2. The possible occurrence of transverse fission. 

3. The absence^ of a typical kinetonucleus. 

While the points in favour of their belonging to the protozoa are : — 

1. The possession of an undulating membrane. 

2. The occurrence of longitudinal division (denied by Schellach). 

3. The non-plasmolysis. 

4. Difficulty to find artificial media on wliich they can grow. 

We consider that they are protozoa, and, further, tliat they’ arc 
related to the trypanosomc^s. Spirochjct(»s are, however, distmctly 
peculiar, particularly with n^gard to tht‘ir diffuse' nucleus; but 
there appcjars to b(i almost a series from th«^ diffusi' nucleus of the 
bacteria througli the achrom.iti*: spiral, vrith its Mtt;ich(*d chromo- 
somes of the spirocliajtos, to tiu' rond(‘nsed nucl(*us of the higher 
protozoa. Schellnch derives them phyloeonelically from tlu* oscilla- 
tory cyanophees, genus Spirulimi. 

Morphology.- -Spirochad< s vary much in size, Irom Spiroschau- 
dinnia recurrenlis, which is 8 in Urngth. to Crisfispira hdlhianii, 
which may be 150 ^ in length and 2 to 3 /t in thickness. The t5^e 
species Spirochata plicatilis was found in muddy water by Ehren- 
berg in 1833, and was said by Schaudinn in 1905 to possess an 
undulating membmne. Sambon. however, considers that this so- 
callod type spocios is quite different from S. recurrevfis, and should be 
placed in a different group 1 herein mi. The most carefully studied 
types arc Cristispna balhianii Certes. 1882, found in oysters, and 
Keyssi'litz, 1906, (miended Schellach, 1909. both 
of which have been the subject of research by Fanthain, whose results 
arc here followed. 1 'hese organisms art' long. Wavy, and thread- 
like, composed of cytoplasm, which can be diffmmtiated into an 
ectoplasm, which is generally converted into a thin, flexible, chitin- 
ous membrane, the periplast. This is continued laterally into a 
spirally arranged membrane, the crista, containing longitudinally 
arranged fibrilUe. and having a thickeiu*il border composed of 
chromatin. The longitudinal fibrill® are composed of eight to nine 
principal and numerous secondary fibrill», which are contractile, 
and are called ‘ the myoneme librilla* * (Fig. 124). ,The meml)rane, 
or crista, which does not marke<lly undulate. heli)s in locomotion, 
which is rapid, and takes plact' l)y a wave-like flexion of the l^ody, 
which causes foiward movement, and n corkscrew medion, produced 
by the spiral winding of the mi'inbranc, enabling th«i i)arasite to bore 
its way through the debris amidst which it may bt' living. A spiro- 
chaete can move backwards or forwards indiffeamtly. 

The endoplasm is slightly more gninular than the I'ctoplasiii. and 
contains a diffuse' nucleus, wliich fippears to consist of an achromatic 
filament with ba rs of chromatin. 

In addition to this nucleus there is a dot of chromatin (basal 
granules) at each end of the periplast in C. halbianii, and only at one 
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end in (. . ano(lonUp ; in llu* latter a short, stiff process <if periplast 
projects from it. wliicJi is considerod l>y some observers to be a 
ila;;e11um. 




I. CrisHsptra anoJ-mUr. '.h.ovini; llic uiKlnlatinRTmembrane’and chromatir 
bars (idter Fanthntn. Ouitihrlv li'iiiiml nf Murnscopical Science)-, 2 C balbi- 
ann. showing fibriUa* in iiniliil.niii-. nn-nihr.mf (.iftw l**antliam) ■ 17 Sinro 
scha^irmMduttoni (after Hri inl, . I nuaUof r, „p,cal Medicine and Pa'ras'ilol^) • 
4, shows the uscoloured transverse baud: 5, longitudinal division- 6 nom^e 
male and female forms ; 7, ciicystment. * ’ 
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Reprocluction takes place by both longitudinal and transverse 
divisions; it hcis d(*scribed by Fantham and Porter in C. ano- 
donla Keysselitz, iQof). and C. halbianii. The basril ^Tanule first 
divides, and then the membrane, followed by thf' cytoplasm, as 
far as onc' end, which does not divide at once, but later, thus com- 
pleting; the act of asexual ri'production. 

Dobell ^jives a very (liftcrL'iit (lesriiplion of C. anod»iita*, wliit h Ik* slates Is'is 
a chainbereil stnirlure. and divides onl}' by toinsversc division. 

Bosanquet has observed the foniiation of cnccoid bodit'sin Cristi- 
spira analo/ijous to thosoi)resentlv to lx* d(seril)e(l in Spiroscliaudinnia . 

Classification.-- The followins; #Lj(‘n(*i\i .ire reco!,oii/,i*d: ■ - 

Spirochtpia h-lirenlx*ri.|; iSl8. sr//s// sfriefn. 

Crhihpira fJross, roio. 

Stfprnsp i m ( i r< »s*^. i < > r r . 

I\r.itiin^hira l)obi*ll. 

Spivoscluiitdiiima S.iniboii. rqoy. 

Ihil it is iinlv the hist ••eiuis wliicli liiis tlu* lonnsol iiii])ortaiiee 
in tro])ic::il ini'diciiie. 

.\.i!;iK hi h I'l t'-i'ii-.l tin i.eiiM * f.rjtti" ft:! i Nn.'iulu, ini l«)i tin* s|iiir- 
( h.iMdiniiiii. Uiinn! in W . il's <ii-.« asf an*l llu* spnnsi Iv.nulinnM hr lia*- <il»snM<l 
in vrllow tr*-rr. ( h.ii.n t« ii di« t. nliin s \\i>uld hr tir* tinr rlnoid slnnlnvi* 
with ])(:rsi*« 1 rnl s]ni.«l-. .'Tid (lu to tin .'iMli'iiui *.i|'«nnn. 

Cristispira balbianli ('• rir i. i ss j. 

'^hi^ spu'oiha'te lonn<l in tin* (r\si.illinr slylr ol 'riie ovslrrs 

are .ipii.irrnlK Mltn Inl , nt .ill r\rnl*%, ihrv .u •* ]m)i) 1 Iv dr\ I'lDprd . li has .'i 
well-drJiinsl, nndiilntin*^ tin nihr.un*, '.tP'nL;ihi lU'd l>y nuonriiK s, nnd also a 
diffuse niieleii', ol lo Ih l^ ol < hroiii.idn on an at hroin.itu sjMi.il. as has aln'.'uly 
been desiTiIx-tl. 

Cristispira anodontso KivsmIii/. 

Synonym. uothtit t • hr K< v^si hu. icvio. 1 nifUihtrit lirll.ub. mi'iq. 

.S'. aiKuhiiUr w.is lniind iii thr ir\'«t.dhiu -.txlr ol AvnJmht uuUahiU^ by 
K!*\ssrlil7 in njini, and in lhat ol /.iv^Omfbx I'.inlh.nnin 



l-'n. 12", ni\«.K-\M OK S thtHont. SlIuWIM. ('IIKOMMIN (iKX.VMIS, 

PoiNiKi) I'Im)**, \M) Sill', nr Mi-mi. a \m I'Ui.i' (Min h'.iiith.ini ) 

• 

It is n» 1/ in Icnqlh liy <»•/ in brradlb. vmUi poinlt'd « inls .in<l a spiralh 
wound uiululatinK nirinbianr. i br iiiu Unm*. dillu^i*. ionMslin,i*ot i broinatin 
nidlrlsona nioir Jaintlv sl.iiiiim; .-.piuil. 

.S', [ilicatili'i hJiiriibrif;. loiiiid in pond-wain . 

Spiroschaudinnia Snmbou. iqo;. 

Sj)in)ch?eti(he ])arasitic in the blood rnul tissues of vertebuiles 
and in some bloocl-suckinf; invertebrates. 

Remarks.- --Tiiis j^enns. as we. believed would hai>pc*u. is now 
recognized by many authorities, and thcrefon* we adoj)! i*. though 
wo had hesitated to do so in the previous edition. 

Type Speeies. — Spiroschaudinnia recurrentis Lebort, 1874. 
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' Moqihology. — ^This has been most carefully studied bv Fanthom 
in S. recurrenHs, S. duUoni, and 5. marchouxi, wd he finds that th^ 
have long, narrow bodies, bent into many spiral Goils„ enclosed in 
a firm periplast, with a tenuous membrane, which is often in- 
visible. The nucleus consists of granules of chromatin distributed 
along the body. 

Ufe-History -Multiplication can tak(‘ place by longitudinal and by 
transverse division, ami also by nnilliple transverse fission, in Which 


case the protoplasm concentrates 
givdng rise to a number of round 



around the chromatin masses, 
or oval granules, probably the 
same as the infective granules 
of I'^ry and Balfour, which are 
known to escape from one exid 
or the other of the periplastic 
sheath when in the internal 
organs. These infective 
granulf‘S emter the red cells, 
and divide into a number of 
mo.rozoit(!S, which escape from 
the red cell and enter the 
li(|uor sanguinis; but their 
iurther development is un- 
known, though it is possible 
1 lial they become spirochaetes. 

Fantham’s observations 
have confirmed this granule 
stage of the life-history, but 
it must not be forgotten 
that ('V(Tv granule seen in a 
spiiiicluete is not an infective 
granul(‘, which our own ob- 
M*r vat ions sui)port. 


Fir,. i2fi. — L ife-Cycik of Spir 
dinma marchouxi Nuttali 

(Alter llinctlc, from tlw: Jvin 
of I*arasUolof!y.) 


Minrhin n'gardcil tlicsc granules 
us tnio endogenous chromidial 
l>u(is, and considered therefore 
that the term infeclivc granule 
sliould be replaced by the 
term * endogenous * bud 'forma- 
tion. 


The lifC'histoiA ot a spiros- liuiidiniiia in the invertebrate has been traced by 
Leishman for .S*. duthmi in the ti Oruilhodoroi. mouhala, and his account has 
been confirmed by Itallour, I line Ulaiic, i'anthum, and others. 

The Spiroschaudinnia, on eiiti-ring th tick, penetrate the gut vrall, and on 
reaching the t^dy lavity divide by multiple transverse fission into minute 
ovokl or rod -like bodies, winch reach the ovary and become incorporated 
with some of the ova. In this situation they are not often infective. Vt^hen 
laid, the egg only contain.s a few ovokl boclics, but in three to five days' in- 
cubation, when the Malpighian lubes liave begun to develop, ovoid and more 
elongate bodies may be seen therein. In six to seven clays^ incubation these 
bodies- have elongated and become bacillary, and may rupture the cdland 
appear in the Inmen of the tube. It is believ^ that these l^cillary forms Mve 
riM to spirodustes either by elongation and growth, or by fusion of rods. Tb» 
recently batched tick contains ovoid bodies, bacillary forms, and a very few 
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fully developed spirochaetes. Infection takes place towanls the end of feeding- 
by the excretion from the Malpighian tubules, which contains the spirochaetes, 
passing into the wound causea by the bite. 

Some ot the Spiroschaudinnia, on entering the tii k, ])ass into the cdLs by 
the alimentary canal, and undergo multiple transx'orsc division, whUo others 
may live for some weeks in the gut. 

Onltivation.' -Noguchi has successfully cultivated 5. dwUowi in 
sterile ascitic or hydrocele fluid, to which a piece of fresli rabbit’s 



b'lG. 127.— -Sc^lzor.oN^ tiv Slmo^chaudittmti wan hour i Ni’ttall. 
(Afiei Samlwm.) 


kidney has 1 )C('ii added. For inoculation of tin's int'dium he uses a 
few drojis of the citrated heart blood Ironi ajnunise forty-eight to 
seventy-two hours after iulecticni. 



Flo. 128. — ^1:)evei.opment ov .S'. 

Duttoiii, (X 1,000.) 

The .small dots arecliromatin bodies 
and llie large granules are digcsit'd 
blood, while the ]):de outlines are 
spirochmtes in the contents of the 
intestinal sac of a 1 ick two rl.m aftcT 
an infective feed. (From a’ micro- 
photograph by Sir William Irishman.) 



Fig. 121)- CiiKOMATiN Granuucs in 
THE Malpigiiia^ TeBrr.K of a 
Tick Six Dav.s after Infective 
Feed. (X i.ooo.) 

fl'roni a micropholograph by Sir 
William Lcishman.) 


At a temperatorc of 37 ® C. the maximum growtli is found about 
the eighth to ninlli day, after which disintegration sets in, resulting 
in total disappearance about the fifteenth day. Subcultures are 
best made from the fourth to the ninth day, but after that date 
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the virulence diminislK's. The subcultures do not lose their viru- 
lence cv(in idter llj(* ninth j);issnj*e. . 

He hns .'dso cnilivjiti il in this \v;iy S. mitmniisi Lcbcrt, 1874. 
when th(‘ nuixinuun occurs on llie seventh dev; 5. rossi 

Xutl.ill. 1005 . witli ;\ in.ixinmin (ni tin- ninth day; iind 5. novyi, 
wiiich i^ the inoM dillicnll. with a inaxiinnm cm tlie seventh day. 
5 . nta‘cliou\-i li.is aUo hern cultivated. lironieubrenncT in 1914 
sini]ilifii‘d this method of cultivation. 

Carriers. -The Shiyt^^^'hauJ'uuiUi' are sju-i-ad by the af^ency of tides 
and lice. 

Method of Infection. I'lie S/^in^scIuiuluntiir infect the ova of the 
tick, and m> ]).i^s into llie second .ceiKmition, from whicli t)icy 
esc;i])e in the I.eces jiid enti-r the wounds made* hv the tick when 
it bites, and sn infect the \‘iti'biMte host. Wlietlnu' the same 



1 1 'roll I Iiv Sii 

) 



I h. 1^1 M \SS|.,-. 01 (',K.\Xei.l''s IN 
M 'I ri'.inw 'I'l i\\ 1 1: or a 

I N I C l) N VMl'II. ('' 1,000 ) 

(l*'n)ni .1 Tini ropliolojinipli l)y Sir 
\\ illi.iiii Lri'.hm.in ) 


metlictd ot (h v« lo]Miieiit lakes plact' in tin* lon^e is not known, hut 
tile im-tliod o] mlectinii is lliomjit to be due tf» tlie irrilatioii of the 
lonsr bite cau-'ini; the vertebr.iti* lio>.l to scratch, and tlnin to crush 
the lousi‘ and at the same time to c.iiise abrasions of the host's 
own skin, llie SI'>u\)^chtutJin}iicr <-sca])in^ Ir'om the crushed louse, 
enter llie vtib'biale host tlnorie.h the .ibrasioiis (:aus(»d by the 
scratches. Ihith tlie>.e are contaminative methods of inflation. 
It is believed that SMrns> haudiiinia in the vertebrate can ])ass 
from the mother vi.i the placenta to the helns, thus i'ivini^ rise to 
an hereditary nu'thod oi iniection. in contradistinction to tin* con- 
taminative me.thods mentioned above. 
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I. HITMAN SriKOCH.im-S. 

A. Blood SpikocilI'/iI'^. 

Spiroschaudinnia recurrentis [.rlx-it, iiS;.}. 

Synonyms.- -Spirocluelc murrcnih l-rlx'rt. S, ohcrmcyrn 

Cohii, 1873. 

Tliis S])ir()cli<ct(' was discox-rn'd by ( )brnnt*y«-r in (;;is*s of nlapsinj:; 
fevor in f^orlin. 

Morphology. -It exists in the blood in sliort ;ind lonii forms. 
The short forms, which aie from 7 t<» f) n. in h niith, :nr probubly 
eaily sta:'<s. Tlu* loiifi hums, ih b* rg //.. icsnll Irom multiplica- 
tibn or af^j^lnlinalion. T\w Iniler conditi«»ii in :» liyiu'riimnnm* blood 
m;iy lend to forms iN to roo // in Imijlli. l)ron;^hl nbont l)y .'ii^tiliitina- 
tion of two or more ri‘lls cnil to end. 'I lif witllli is o-.2S //.. Tlie 
number of spinds in the short 
lorm, which is considered lo be 
one cell, is two to three. 

The sliort form i^ s.dd l>\ 

Novy and Kiinpp to h;ive n 
Ions lla^'ellnm at one end 
while th(' othei Ins a l.iint 
nppi'ndajre. Tln' presriic-- ol 
fldni'lla in this* as wi*!! as in 
otlnn* spirochades is.denii-d bv 
Nuttall. 

Life-History. Tin’s s])iro- 
ch.Tt(‘ is ])alh(t;.ienic to man. 
monkeys, rats ami mice; but 
these lath-r h.iv<' to lx- inlee.ted 
from a monkey. Rabbits nr 
Aiiiiiea-piKsarenol since|>lible. 

It is found in the i)eri])li<'ial 
blood (Inriiif:: tin* attacks ami 
relapses, lint not in the intei 
missii >n. unless occa siona 1 1 v 
after very ]>rotracted search. 

Clinocons Icclularins -foi s(»medays. and Nnttall has succeeded on 
one occasion in transmit tiiu^ vS\ m'iirrcnft\ Irom mou■^(‘ to mouse 
by the bites of the same bui^. Positive r^•sult-^ lia\e also beim 
oiitaincd by Sikul in Odessa. Mnsi aiitliorities « onsider lice to lx; 
the carriers. 

Immunity.-' -The blood siTum of animals ininuinizi'd t(» S. tniif- 
reniis is without effect upon 5 . diPioui and S. navvi. 

Pathogenicity. — It is the cause of ICuropean relapsing fever. 



Ml,. scu.MJDiwi \ rieiM 

(bsK OK A. I I IK Ki I \"sr.\.. PrvHR. 

(I'r/iin ;i iiiieroplmnmraph l»v 
J. f Hell ) 

It can also li\-r ill tin- bed-but*- 
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Iplroschaudinnia duttoni Novy and Knapp, igo6. 

Synonyms. — Spirillum duttoni Novy and Knapp, 1906; Spir<h 
^UBta duttoni Todd. iqo6. 

Thfe spirochiete is thi‘ cause of the West African and the Colombian 
tick fove.r. 

Morphology. -Its loiv^th is \*arioiisly dcscnbcKl; thus Novy and 
Knapp say that the younf* forms me t6 //. in length, while Breinl 
and Kiiighorn imike. IIkmu 24 //. in li'iigth and 0-45 fi in width when 
fnlly^rown. The number <»I spirals varies from two to three to 
eight to ten. witli a width of 2-2 //. The panisite is ribbon-shaped 
on transvcrs(‘ si'ction. and tliough it is oft<*n in spirals, may be 
simply waved. The two omls an' jK>iuted {vide Fig. 125). 

The central core is s<M*n tr) consist of liglitcrr and darker portions, 
which corrcsj)ond to thi' clinmiatic and the achromatic portions of 
the miclens. Tin- rhromatie ])ortion can break up into granules, 
when the parasites begin to dis;ippear Irom the circulation. 

The i)erij)I.ist is W('1J marked, but there is great doubt as to the 
]>re«;euc«' of an undulating membrane*. Bn*inl, who lias studied 
tile subject carefully, could not definitely d(‘fine one, but Dutton 
and Todd have se(*n it in blood t.Lk«*n directly from the circulation 
in man, or animaK, ur Iroiu the gut of Ornithodoros moubata, A 
small uncolouH'd transvers<' band is often to lx* seen in specimens 
stainixl by Gieinsa lying across the parasite, about onc-third its 
length from one end. 

LUe-History.*- -RoTirodw tion can take place by longitudinal and 
transverse division. In the form(T the parasit*^ thickens and then 
divides from one <*nd. wliil<* in the latter the. parasite increases in 
length and divides in the middle. Some authors deny the occur- 
rence ot transverse division, but this is untenable after Fantham 
and Porter's expc'rinients. 

There is. liowevt r. another and but little known method of repro- 
duction. wliiidi apjjciirs to Ih* aivih^gous to spore-forma tion. 

Just bcfoj(' llie crisis, when tli(' blood is swarming witli parasites, 
they can lx* seen, according to J^reiiil. in t lie spleen and bone-marrow, 
and more ran ly in the liver, coiling themselves up, and either show- 
ing a swollen appearanct', or becoming thinner and rolling themselves 
into more and more cnmiilieated skein-like forms, which may be 
engulfed bv phagocytes in the sph'en, but in otlwr organs become 
more regular and surroniided by a thin cyst-wall, the interior of 
which is filled with faint ly bine-staining plasma. 

In tills cyst the jiarasiti* becomes more and more indistinct, and 
at a later stage small red granules an* to be seen, which are thought 
to be the cause of the infection in tlx! blood when filtered throujgh 
a Pasteur-Chambcrlaiid filter. Ther<*forc, according to the investiga- 
tions by Breinl, the life-history of tin' parasite has two Well-defined 
stages in the vertebrate. In the first it is found free in the liquor 
sanguinis in its t j pical form ; in the second it enters a cell, and, 
becoming coiled, its chromatin breaks up into a number of granules, 
* each of w&kh is believed to become a new spirochsete. 
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'The stage in the liquor sanguinis is associated vkifi tfic febrile 
attacks, and that in the cells with the apyroxial intervals. 

GjUrrlers. — It is ^rcad by the agency of Orniihodoros mouhata in 
Africa, and by Argas amencanm (chinchc) in Colombia. 

In the Tick. — S. duUoni in Africa is conveyed to man and animals 
W feecal infection of the bites of a tick, Ornithodoros moubata, 
irishman has demonstrated that when 5 . duUoni enters the intes- 
tinal sac of the tick it loses its mobilily and characteristic appear- 
ance, and chromatic masses escape into the. lumen of the gut m the 
form of small rods or rounded bodies resembling mirrocoi ci. These 
multiply and pass into the cells of the Malpighian tubules, and also 
into the immature eggs in the ovary. Thev^ can be followed through 
all the stages of the (igg into the adult lick, as small chromatin 
bodies Ijnng in the cells of lh(‘ Malpighian tubules. These bodies 
arc voided with the f.xees. and when the tick hujds are capable of 
entering the wound produced by tht* bite, and in this manner in- 
fecting the host. 

The tick remains infective for a very long time -according to 
Mollcr as long as eighteen mouths- -and the infection can be passed 
not merely through the i‘ggs into a new geiu:raliou of ticks, as has 
been demonstratiKl by Dutton, Todd, I^eishman. and others, but 
also according to Mdller into tlu* third generation, even if the 
Second generation have only leil 011 clean animals. 

Pathogenicity. — It is th<' cause of West .Mrican and ('olombian 
relapsing fcver% 

SpiEoschaudinnia rossi Nuttall. 

This j.pirocluete is disting ui'^hed Innii dutloui by its biological 
reactions, though some authoiitiis consider it identical witli S. 
dttUont. It is the caus(? oi ICast Alricaii lela^Kiiig ti*ver, and is 
Gonveved by Ornithodoros mouhiita. 


Spiroschaudinnia novyi Sc helUn h. ic/);. 

History. ---In 1907 Proh'ssor Maiiteulel, while invistigating an 
accidental laboratory infection of rcilapbiiig fever, found tliat the 
serum of the patient agglutinated a spirocluete toiind by Novy in 
a casti of relapsing fever in /\merica in a dilution of i in k o, but 
showed no such power over tlic spirochaite ol the h-urojwaii disease. 
Moreover, it gave Pfeiffer's reaction, being active in dosiis of 0-05 c.c. 
in experimentally infec ted mice. Schellach has investigated this 
spirochsete, and given it the specific name used above. 

^ Morphology. — It is 17 to 20 (j, in length, with six to eight undula- 
tions and a thickness of 0-31 (jl. He gives the dimensions for tlu' 
S. recurrentis as 19 to 29 /jt, with eight to ten undulations aiwl a 
thickness of 0*39 /jl, and 5 . duUoni as 2.f //. at the most, witli (^ight 
to ten undulations and a thickness of 0-45 /«; which appear to be 
very different from Novy's tabic given under S. carteri. 

Ine spirochxte appears ter have great flexibility and activity 
of movement. One end has a filiform proloiv^idioii about 5 ju in 
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length, while the other is merely pointed. No undulating mem- 
brane could be difi(T(»uliat('(l; but he states that he was able to 
dcmoiLstrate lateral cili.i, which he considers to Ixi artificial; but 
this, ill our opinion, is highly suf^gestivii of the presence of an 
UTulnlatini^ ineinbraiie. ('oloured granules could be made out 
wh(‘n stained by fiiems.i. Ki'piodiictioii was usually by transverse 
division. 

Life-History, 'flu* si)iioclialis aio lound in the blood during 
the attacks of Irvn*. and oquillv dislribuled in the organs in the 
apvrexial interval. 

Inoculation.- It c.m iu- iuocul.itt'd inlet nioiikiws. but small rodents 
are especially sn-.ciittibK- Snbinocnlations can lie made from 
monkey t«) nnmk* y .nul lioni mousr \u monsi*. 

Immunity. Sonini of animals injinnnizrd ior S. novyi is without 
el’t(‘ct iij)on S. rccitnr.nfiis, S. tinlioui, ttrS*. caHcri, 

Cultivation. It h.i'^ been ciiltivatnl by Noguchi as mentioned 
above I -.1 .• |) i ji . 

Pathogenicity, It the cause ol Noitli American n‘lapsing 
fev<T. 

Spiroschaudinuia carter! MauMtn. 1907. 

.S. uirii'vi lias a minima I length of tj //. with oju ii flexures. It is 
tliinut*! thaiiS. /. an<l it i?. not .ii.»^'hilin.iti'd bv serum ol animals 
immunized against .s’, ffn, vi. It c.iu l)e inoculated into monkeys 
and with difliciiltv into mio« . and c.in be snbinocnlaiej from monkey 
tft monkey or mouse to nioiiM . 

N(»vv and Kn.ip]> give the lollowin;' dilfi ti nee , betweiui cartm\ 


5. diittoni, and .V. noryi : - 





S/ / 

s/ //fii/- 

s/ //f'o //lOi- 


<///!»..'/ / "t n 

i/ihnitt 

dnntut itirleri 

I.eni;lh el siinpii- crll . . 

.S/I 

lO/i 


l.eni«lh i»J iloiible < ' 11 

lO Jn It 


|0 tl 

Wullh 

i-Jt // 

o-J/i 

ir2,i 

NuniiMM' el in n '.iiii'ii- 




lell 

-iM// 

-‘.5 /' 

2-<jH 

Disliiiici* lift ween i lie linns 

I'-)// 

!•=>// 

2-^fJL 

Moveineni 


Jam.- 

” 

!Niiinbei in iK-iiplK ral lilnuil 

M.iiiv 

l-ew 

Miliiv 


Acc<.r'lnij; in Siu*i. f\jiri 'iiK-iits. i.its iTniinini/cd hl».mi]sI .S. ifiHn’tviis 
:iitil .s m.M .Ilf iiiniMiiii' li» .s mihn JJe Iheielore ln!ie\es tlicso thri'c* 
strdMis i(> li(‘ (IfiM l\ .'.llicii il iifit Jill iitie.il. 

They c.m aKo be di-.linu'nidi'-d by agglulinalion. inimuni/alion 
tests, by rieilfu’s n act ion, and ])y certain animals being suscep- 
tible to some species .md not to others. Mackii* has sngge.stcd that 
S. Ciirten may bi^ transmitted by a i}ediculus. It is the cause of 
Asi'dlic relapsing fever. 
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Spirosehaudinnla berbera Scrgent and F0U7, i()io. 

Spiroschaiuiwnia willj minimal It nf'lli of 12 /i rnid irregular open 
spirals or flexures. It can be inoculaled into monkeys {Macaens 
cynocephalus) and with difficulty into rats and mice. "Subinocula- 
tioiis can Ik*, made with difficulty from rat to rat and from mouse 
to mouse. The iimnuiie serum i:i without I'lfect up m 5. nritrrcniis. 
It produces a mild infection in animals, but a s<*vere one in man, 
for whom it is the cause of North Alricaii and ])ossil)ly KL;ypti<ai 
relapsin*; fever. Probablv it i*^ spii-ad by the afiency of lice. 

Spirosehaudinnla morsusmuris I'nt.aki, '{'akaki. 'J'ani.^uclii. and 
( Kiimi, roi 7. 

Synonym. Spirni-fin ui nwrsN\inifn\. 

This M]»iro(:lia‘te was loiiuil in tla- blond, skin. aridlvm]>b el.nids 
of six i).itieiiU siilfi‘rinir liom rat bite disease. 

The spirocha te is mobilt' .nid slmws a sinj^le llai;i‘ linn at i^acli ])ole, 
Imt no nndulri tins’ mniibi.iiu*. au<l has s^euerally lbiei*or four curves, 
but lUtiy have tw»» to mui tisii. 'Flie smaller forms occur in the 
l)lood and the larj^ei in the lis-^ues. 

Mice and whit<‘ rats becoiiu' altecte<l. but f<ninea-i)ij<s and uioiik- ys 
fail to do so. 

Spirosehaudinnia icterohmmorrhagim Ina.la, Idi;. H(»ki. Kaiuko, 

and 1*0. i(p 5 . 

• 

Synonyms.- Spinnhu Ic iilt>hthann>nii(fi^iu liiada, etc.. r(>i5- 
S. iiUroifciii's Ulileilluilli ami riomiiie: S. im htaj llnebem i and 
Reiter. 

Nomenclature. No,em In has errats d a new kilim's (mi-j) jjyi 
for this par.isiie. callnij.; ii I cplnspiru utcrnluimnnhui:iu\ and iliis 
will probably be ^^enerallv .ic* epied. 



1,;.?. Sfii^\i:fi.fuiiuhunia iilnuhti\iinyi\ai;uc \n\.i\K\. «*i« . 

This spiruclicute is found during tluj lirst four w'e.eks in tlie hluod 
and urine of patients suffering from infective jaundice (Weil’s disease) 
of the spirochffital tyjui, and can be inoculated into animals, i)ioduo- 
ing jaundice. These observations have bi*en conlirmetl by h’rench, 
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Italian, and Gennaa^rkers. The spirocl^tes found in Japan and 
Belgium have been shown by Noguchi to be identical morphologically 
and serologii'ally. The parasite seems to occur in the kidneys and 
urine of wild rats in Japan, in the rats in the trenches in Belgium, 
in those in France, where tlie disease in unknown, and in America, 
where it is rare. 

The organism can outer through the alimentary canal, via 
abrasions on and even through tin* healthy skin, and, "as it can live 
in water, this is thought to be the principal means of infection — i.e., 
by walking barefoot or in sandals on \v(^t earth or in stagnant 
water. 

The spirochaetos arc b-o microns long on an average, but may 
reach to 20 microns and about 02-5 micron in breadth, with two to 
thrct‘ large or four to five small waves. It often contains refractile^ 
granules, to the number of twenty-five to forty (these may in reality 
represent small waves, as shown by Dobell). 

(luinea-pigs may bo iiifecti'd orally, subcutaneously, or intra- 
peritoneally, wdth the blood of patients up to the seventh day of the 
illness, but usually not later, thoi^h there arc exceptions to this. 
The incubation period in these animals is S(‘von to eight days, and 
the symptoms resembU' those' produceil in man. Rabbits cannot be 
infected. Ito and Matsuzaki obtained it in ]>iirc culture from the 
heart blood of siibino(:ulitt(*d guiiKia-pigs, by sowing this on blood 
agar or blood gelatine and incubating from 20^-25® C., though it can 
grow Irom C. It i)roduc(5S neithcT odour, gas, nor lique- 

faction ol the medium. The t)rgauihm so cultivat(‘d remains patho- 
genic lor guinea-pigs. A giKwl medium is a jiiixture of rabbit 
blood-seium and 0-85 per eeiil. siiline in the projxuthni of i to 5. 

Spirosehaudinnia hebdomadis i( to, and Warn, 1918. 

Moi'idiologirally similai to .s', niiyoherwimhagiai. chltirs slmo logically. 
Found liy Ido, Ito, and Want in t asesol a seven-day ie\er called Nanukayami, 
which somewhat re.s<iinble.s at\j)iia) \\id*s disease. 

The iioM iiiou.se [Microtuh montcheUi) .seenih to be th(‘ normal ho.st oi Uic 
spirochste. 

Spirosehaudinnia m Yellow Fever. 

Slimsoii in 19' >9 described a .-^piiof luete in tin* organs of pensoiis wlio had 
died of yellow fe\er (.S’, uiicrrogans Stimson 19(»9), but little importance was 
given to this ob.scr\a1ioii. Jn 1918 Nogiulii cultivated Irom the blood of 
several vcllow li*vcr j)atjeTits a sjuiochade similar to S. ^ctcrohmutwyhagia 
ULfiptospira letcrohamitrrhagia), and by inoculating cultures ol the organism 
be 'produced in monkeys the .same haemorrhagic lesions as seen after the 
suf.cessfiil jm culation ot'bJood of yellow lever paticnl.s. 

B. Cutaneous Spiro(:ua£Tes. 

' Spirosehaudinnia vlneenti Blanchard , i9(..6. 

^noOyni*' -Sptroachaudinnta schaudinm Prowazek, 1907. 

. Inis is a very active motile spirochactc xo to 20 /i in length, with a well- 
marked undulating membrane and one rather short flagellum. Male and 
female forms can be seen, according to Prowasek. Division is longitudinal. 
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It is, according to Ptowatck, the cause ulcus ttSi^icum, and Is possibly 
tranainitted by a leech. Induces formation of pMudo-membranes. 

It is often associated with the so-called fasiform bacilli earning angina 
Vincenti and, according to certain authors, hospital phagedena and noma. 

Spirosohaudinnia aborlginalls Cieland, 1909. 

This spirochsstc was found by Wise in British Guiana in 1906, and by 
Cieland in West Australia in i9r)9 in cases of granuloma inguinale. Its length 
is 6 to T 8 /K, and it possesses bu t few coils, which vary in elepth. The extremities, 
siucording to Cieland. arc blunt. Simihir spin>c.haeles have been foun<l by Wise 
and others in a peculiar granulomatous affection, which attacks the genital 
organs of dogs and hitches, it is believed at the present time that this 
Spiroschiudinnia is not the caii.se ol granuloma iiigninalc, but merely a 
.saprophyte. 

Splrosehaudinnia phagedenis Moguchi, 1912. 

Noguchi discovered this spirocluele in an iiiduralci] and ulcerated swelling 
of the labium which h;ut lasted ten da\'s. Tt has been < ullivated by him on 
ascitic agfir medtuin, and is a stiict .in.iorobe. r,.(‘nglh varies fiom 4 to 30 /i. 
and the ciirv(*s trom i to S fz, while young lorms may he quite straight, inoc- 
ulated into monkeys and nibbits if eaiise.s transient inflammation. 

S. aoumlnata Castolhini, 1905, and S. obtusa CasttdUinj. 1905. 

Found in the open sorc.s ol yaws. 

S. pseudopaliida Mul/.er, 1905. 

Found in ulcerating i aninonsala. 

Unnamed forme ol < iitaiiooii.s '«piroch<ctes liavc been seen by von Prowazek 
in cases of psoriasis. 


C. RKSPlRATdRY SpIROCILETES. 

Splrosehaudinnia bronchialis Castellani, 1907. 

The presence of this spiroclijrto and the disease which it causes 
was first described by Castcllani in 1906. They have been conhrmed 
by Branch in the West Indies, by Chalmers and OTarrell in the Sudan, 



Fkos. X34 AND 135. — Spiros^izdtnnia hronchiMs Castcllani. 

29 
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by Macfie in West Africa, by Castellaiii and Jackson in the Balkans, 
by Toro Villa in (‘olonibia and South America, by Ragazzi in Bengazi, 
by Galli- Valerio in Switzerland, by Lurie in Serbia, by Viollc in 
Krance, and bv Hnmghton-Alcock in XortJi Italy (i-ee p. 1882). 

It was originally found by Castcdlani in cases of bronchitis in 
C'eylon, and its mo'ridiology has be<‘U carefully studied by Fantham 
in the Anglo-Kgyptian Sudan. 

i?. brjftchialis is an organism \ritli marked polymorphism, var5dng 
in length from 5-25 mienms an«l in breadth from o*2-o*3 niicron. 
The variations indicati* diifen^nt stag(‘s of growth and division. 

a rule the ends, tliough varying considerably, arc acuminate. 
Its movements are active, but C(ase shortly after removal from the 
body, and are succ(‘eded by a granuh‘ stage, as di‘scribed by Fantham, 
and from these granules n<‘w sjiirocluctes are bidie\'ed to be. formed. 

Tile granules are ])rol)ably th(‘ inlective agent, and sjiread the in- 
fection from man to man by the air. 

It is bi‘lieved to lu* dilh-reiit irom X. tienlimn and S. bnccalis^ 
the moutli spirocluetos. of winch the foimtT measun'S 4-10 and the 
latter q-22 microns in leiigtli. 

Clialmors and 0 *Farreirs t'Xperinieiits tend to show that monkeys 
can be iniected. 

Spiroschaudinnia minuta ( astellani. t()t6. 

Found in cases (»f rhinoiili.iryngiti.-* (p. i.SSi). With Roinanosky 
it stains a pinkish red, and has vc‘ry lew spirals. L(*ngth 3-10-12 
microns. 



Tig. 13O. — Spirochaudinnia winuta Castlllani. 

D. Alimentary Canal Spirochetes. 

SpiroseliaadJiuila snbtilis Castcllani, 1907. 

Found in scrapings from oral mucosa and in intestinal contents. 
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Spirosehaadinnia eurygyrata Werner. 1909. emendavit Fantham. 

rgio. 

Synonyms. — Spirilltm hachaizep. Kowalski (pcriin])s); 5. enrygyraia 
Werner, 1909. 

The spirochietc Was first noted under tiu; ninnc spirillum in cholera 
motions in 1884-86 and 189.5-94. In 1903 J-e Dantoc saw tlu^m in 
cases of so-calU^d spirochcetal dyscntc'ry. In 1909 Werner gave them 
the two nami‘S mentioned above, wliich Fantliam in his 1916 rc- 
soarclies considers to be the s;im(‘. 

The spirochaetes Were found by Faiitlinm in tlie fajces of soldiers 
suffering from diarrlicea or dysentery in (iallii^oli and Fhmders, and 
also in hcaltliy ])(‘oplc. It has jmintod ends, and varies from 3-13 
microns in h’ligth by about 0*25 micron in breadth. The number 
of Waves is from twi) to nine, while cliromntin granules can be seen 
along the body. Jt is actively inotiUs and lias been seen to ent(!r the 
slied epithelial cells found iri the fa'cc'S. where it i)roduccs coccoid 
bodies. 

Note.- -It is essential not to confuse true spirochaetes found in 
the faeces with vegt‘t.il organisms with psiMido-spirocluetal shapes, 
as has occurred* -r Spirobaciilits {Ihicillus) zcylanicus ('astelLini, 
1910, has often been mistaken ior a true spirochfete (see \\ 183S). 


' E. riONAKV SPIKOtTLElES. 

Spiroschaudinnia urethrse Macfi(\ iqiy. 

These siiiroclueles Imve bt'eii si*en by Macth‘ in urine in natives 
on the (lold Coast, wlierc it caused an a t;ute urethritis. 

I'hc parasite was found tree in large quantilu*s in the pus and also 
in the pus cells. It measured from 5-20 microns in h'Ugth, and 



PTo. 137. — i>l'iroschttit(Iniiua nutis r.\^rhi.i..\Ni. 


showed a membrane or crest. I'he cytoplasm, which was Iiomo- 
geneous, contained chi(»matin granules or rodlets at intervals. 
Some pus cells contained coccoid granuh^s. 

Spirochaetes have been found in tbe normal urethra by various authors — e.g., 
Mendelson. 

S, mitis was found by Castcllaiii in the centrifuged urine of < ci tnin case.s 
of camp jaundice of mild type. It is thicker than 5. ^cUfoha^worrhagia, and 
ha.s larger and better defined waves. Of doubtful pathogenicity. 
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THE DIFFERENTIATION OF HUMAN SPIROCH^ETES. 

The differentiation ot spirochaetes is exceedingly difficult, as 
morpliological characters seldom help, and measurements with wave 
lormations are useless for this purpose. 

As many of the so-called species arc probably only variants pro- 
duced by environment, it seems correct to classify them aSt:ormng 
to site m the human tedjr, according to their action on man and 
animals, and according to immunity experiments. 

The following is an attempt on those lines: — 

A . F ound in the blood - 

I. In cases of relapsing fever:-- 

(<0 C'linical symptoms in man mild, but in animals severe 
- -S. novyi. 

(/>) I'linical symploins in man severe: — 
r. In animals sovoro- -5. ihttUmi. 

2 , In animals mild: — 

(t) Berbora immune serum protective — S. berbera, 
( 2 ) Bcrbeni immun<^ serum incficctivc and re- 
curreiilis immune serum protective; closely 
allied forms: — 

(a) Found in liurope — S. recurreniis. 

(b) Found in India — S. cartcri. 

11. In Gast^s of infectious jaundice- - -S. icteroheemorrhagica. 

III. In cases of rat-bite disease — S. mormsmuris. 

B. Found in the skin 

I. In ulcus troincum :— 

Not cultivated, with undulating membrane and short 
flag(‘llum — ^S. vincenii. 

II. In granuloma inguinale: — 

Not culti\aited without undulating membrane or flagellum 
—5. aboriginalis, 

III. In cutaneous inflammation: — 

(fl) Cultivated, strictly anaerobic; causes transient in- 
ilammation in animals — 5. phagedenis. 

(6) Not cultivated; found in open yaws ulcers: — 

1. Acuminate— 5. acuminata. 

2 . Obtuse — S. obiusa. 

(c) Not cultivated; found in ulcerating carcinomata — 
5. pseudopallida. 

C, F ound in the respirato^ passages : — 

I. In bronchial .spirochsetosis — 5. bronchidlis. 

II. In rhinopharyngitis—^, minuta. 

Found in the alimentary canal and skin lesions : — 

I. In the moutli:— * 

{a) Produces pseudo-membranes. In cases of angina and 
ulcus tropicum — 5. vincenii. 

(b) Non-pathogenio— 
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z. Short forms — S. dentium, 

2. ^ng forms — S. huccalis. 

II. In vomit: — 

Rather doubtful forms in vomit of Belyando spew in 
Queensland — U nnamed. 

III. In faeces: — 

In health and disease — S. enrygyrata. 

E. Found in the urethra : — 

I. In free and in coccoid form in pus cellf from urethritis. 

With crest or membrane- -S. urethra, 

II. In urine from cases of mild camp jaundice. With well- 
marked waves- --S. mitis. 


ANIMAL SPIKOCllxETIiS. 

Spiroschaudinnia macaci ('asU llani and ('liahnei-s. 1910. 

Synonym . — Spiroduetu nuicaci Cash ILini and Clialiners, tqio. 

This spirochceto was found l>y U'a in monkeys in (‘rvlon in 1906. 
In length it mcjasures about 12 /^, and closely rest'inbles S. carteri 
Mansoii, 1907. It can !)(» easily inocu- 
lated from monkey to monkey. Spiro- 
chaetes which may be of a ilitftTenl species 
have also been found by Leishman. 

Balfour, and* by Plimnu'r in Cet 
pithecus i^eba from Sierra Leone. 

Spiroschaudinnia anserina Saecharoff, 

1S91. 

Pound ill enormous numbers in Uic blood 
of geese in the Caucasus and Tunis. Jt t'aii:>e.t 
lever, diarrhoea, tendeinesb oi tlie leel. and 
death in about a week, the mortality being 
80 per cent. It can be inoculated into other 
geese. 

Spiroschaudinnia marohouxi Nultall. 

1904. 

Synonym. — Spivocha>ta gull inarum K. Blaii- 
chard, 1905. 

This spirochaete, which has neeti diMoven*d 
by Marenoux and Salimlnni, and sUuIumI by 
mlfour, is aliout 10 to an fi in length, causes 
disease in fowls in many countric.h — c.g., llrazil, 
the Sudan, Egypt, Tunisia, and Seilua. 'I'lu: 
s}naiptoms are lever, diarrhu'a, anaemia, somnolence, convulsions, and death 111 
four to five days, or in chronic cases cachexia and death in lourteon da\.*^. 
As first observed by Samlxin. it appeal's to enter the 1 ed corpuscle, and to break 
up within it in a way which reminds one ol the description alreadv gi\eii lor 
S. duttoni. Balfour has made an important investigation on granules .^jiread- 
i'ng and the infective granuh*s. It is sjiread by Argas persn.it s «iiid other 
Argasidae, ais FuUeborn has shown with Orniikodoros moubaia, Ualfour has 
pnaude the important observation that in the inlectcd ticks (.liroxuatic granules 
sure present as described by Leishman in 5 . duttoni. 



J'lG. 138 . — Spirochetes in 
THE J^ooD OF Cercopi- 
ihecussthiBttsvROU Sierra 
Leone. (X t.ocki.) 

iFrom a micropholograph 
by H. G. Plimmer.) 
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'’Recent researches by Balfour tend to show that the Sudan strain is a 
separate species: 5. granulosa Balfour. 19 x 0 . AragOo has attempted to 
obtain a serum and a vact ino with a icrtain degree of success. 

Splrosohaudinnia neveuxli Hrmupt. 1909. 

Brumpt (Icr.( nhc.** llii« spirot liaete as morphologically identical with 
5. tnarcAoui /, hut ( ross Jminunizalt«>n .shows tliai the two sj)c*tiL*s arc different 
It ia the cause of lowl sj)irocha*to^is in Senegal, an<l is m^read hy-4r/?rts pcrsicus. 

Spiroschaudinnia theileri Lnveran, igup 

'Hus spirochdeie, discover d by riieiler lu icv)2, is louiid in cattle in Africa 
alx>ut i'reloria, in the ('aineioons, an<l 111 IuinI Airi( a. Tlie s3'mptoms arc not 
clear, as bahe^ia has al.*«o been seen 111 the same animals, it is spreaxl by 
Margaropus dvcoh*}utus, the blue lick. 

Spiroschaudinnia ovina R. Ihanehard. 19110. 

This spiixicha'tc iua\- be the same as .S', thnlrri. It was iound by Marloglio 
and Carpano in .slieep in Kiythia'n, on the Red Seu. am! by Theilei in the 
'Cransvaal. 

Spiroschaudinnia equi No\y <*111(1 Knapp, ic/Wi. 

hbiind b)' '1 heilei 111 llie I ransvaal. and by Martin in i''re]M‘h Guinea, and 
limy be the '>;inie as .S. thcilcri. 

Other SpirochsBtes. .S. t't's/H'itilioms No\y ami Kna)>p, lound by Nicollc 
and ('online in 1905, in 1 rspitlilio kuhh. 

S.gViicilis Lexadiii and Sl<iiiesco. ifK'9, \eiy like 7 ripouvma pallidum. 

S. culicis Jatt6, 1907. lound in the gut Jind Jdaljiiglium tiiliiilcs ol C«Zca 
pipicns €\ml the lal va oi maculipcunis. 

6'. muris Wenyon and .S. Utvntun Iheinland Kiiigluirn, in mice. 

S. bufoms Dobell, 191 rt, lound in the let turn ol a Irog. 

5*. glossnm Novy and Knapp, i^»0, in the stonuu h of #bctRt*-llies. 

5 . mtcrogvrata (Vajdord and Odkins, j«/)7, in cani er of Ihc breast in mice. 

.S. balantttdxb lldtliiiann and lYowazek, 1906, lound by llotfmanii and 
Prowazek in balanitis. 

S. hi rte IVowazek, 1907, lound b_v I’lowa/ek in the otter. 

Samlx3ii has lound spiroclurles in m rapiiigs Irom gastric uhers in a fox. 
Various sjnroch'ieles have aWibeeii oIimm vid in the stomach of normal cals, 
dogs, and rai^ (Ihzzozzero, Salomon), in the intestinal uh ers ot dogs and 
monkeys afleded with try|ianoMiiniasis (Llairoui), in the intestine oi normal 
mice (Wenyon) and birds tKent). 

Treponemidae S(di;itulinii. i()05. 

Definition. -Si)ir(iclia?trict;.i with ;i iniiitite. IJiroJul-Jikc body 
twisted into numerous iine coils, with ])oiuti:d tapering extremities. 
The body is cylindrical on section, and not jlattciuKl, and the spirals 
ai>pi‘;ir pndoriiied. 'riicro is no undulating nieinbrane. Trans- 
verse and I011gitudin.1l division liavi' beim observed, the latter type 
being the only one found in cultun^s. 

Classifleatldn. — Only one gonus. 

Treponema Schaudinn, 1905. 

Synonym. — spimdmia Ehnmberg pro parte: Spironema Vuillemin, 
1905, von Klebs, 1892. 

Treponemidae witli the diameters of the family, 
lype Species. — Treponema pallidum Schaudinn, 1905. 
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Treponema paUidnm Schaudinn, 1905. 

Sfnonyms.~SpirocIuBia pallida Schaudinn, 1905 ; Spironetna pal-^ 
lidum Vuillcmin, 1905 ; Microspironenia paUidum Stiles and Pfander, 
1905; Trypanosoma luis Elrzysztalowicz and Sicdlecki, 1905. 

History. —This treponema was discovered by Schaudinn in syphilis 
in 1905 . The history of the finding of parasites in syphilis is interest- 
ing, for as long ago as 1546 Frascastorius considered syi)hilis to be 
a parasitic disease. In 1879 Klebs. and, later, Losclorlor and 
Dohle in 1901, described i)arasit(*s. and saw cell inclusions in the 
disease, and in 1905 Siegel described an organism, Cyiorycics luis, 
in which there are llagellatc boditrs wwy closely resembling sjjiro- 
chaetes. In 1905 Schaudinn, after investigating and reporting 



Fig. i.?‘ Trcf'onrmit luillidum Si.M\r 

(I'Vem li microplioliigraph by J. J. licU.) 

unfavourably on Siegel’s \v<»rk, found tin- Treponema palluimn, 
which is accepted as the cause of tlie disease. Ivorle inIgoC) described 
free round bodies and cysts witli threads in pi iiiia ry sores. E. H. Ross 
has described an intracellular fonnation allied his Lymphocyiozoon 
cobaya, whicli develops into spirocliajtes, and these researches have 
in part been confirmed by Jennings. McDonagh also has described 
a complicated life-cycle. 

Morphology. -It varies from 4 to 10 /jt in length, average- 7 //., 
with a width up to 0-5 /i. It is twisted into spirals, which vai*}' 
from six to twelve and more in number, the average being eight 
to ten, and arc to a certain extent preformed — *.d., not diu^ to the 
parasite's movements. It moves by rotation on a long axis by 
gliding movements, forwards and backwards, and u1m> by flexion 
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of the Vitale body. The periplast is continued as long ddicate 
process^ at each end, which are considered by some to be flagella. 

' Krzysztalowicz and Sicdlccki say that not far from the middle 
the body may be nearly straight, and a clear spot can be observed 
which th^ tliink is a nucleus; but it might correspond to the rimilar 
area in 5 : duttoni. They also describe male and female gametes 
and conjugation, which they think leads to the formation of a cyst 
or spore, which may be carried via the blood stream to different 
parts of the body, and tluTo develop into Tniponemata. 

The parasite is found in the primary sores and in the secondary 
lesions, but is vciy' difficult to detect in tertiary eruptions, though 
it is abundantly jiresent in the liver, spleen, decidua, the placental 
villi, the umbilical cord of syphilitic foetuses, and infants. 

It is distinguished from olhiT spirochaites (S. refringens) which 
may be met willi on ulcerated surfaces by difficulty in staining; 
number. charnctfT. and pennaiu‘nce of the s]u’rals; the terminal- 
prolongations; absence ol an undulating nieinbrane; minute size 
and delicacy. 

Inoculation.- -Sj-Jihilis CcUi be inoculated into cliimpauzees (as 
siiown by Metclinikijff and RcniN) and other monkeys, and 
T, pallidum can be found in the lesions cansixl, the incubation 
being fifteen to forty-nine days, average^ thirty thiys. for the primary 
sore; and nineteen to sixty-one dajs. average thirty-three days, for 
the secondary eiiiption after the ]>rimaiy have apix'afed. In the lower 
monkeys the h^sion remains ItKxilized to the seal of the inoculation. 

Cultivation. — Sclien'schevvsky has cultivated, vdth a certain degree 
of success, jT. pallidum on a nu'dium of liorse siTiim, brought to a 
gelatinous consistence by Ijeatiiig to (h/ C., and iiartly autolyzed by 
keeping in an incubator a1 37 ' C. tor tlin*e days. Later Mnhlens 
and Hartmann also cultivated it, Hartmann inoculating a pure 
culture with success in the testicli:s ol a rabbit, and more recently it 
was grown by Noguchi (|iiit(‘ succi-ssfully, as described alM>ve for 
Spiroscliaudinuia, and he htis also bi ea successful in reproducing the 
disease in monkey?i by inoculation ol the* i)urt‘ cullun^ The monkeys 
present a positive Wassennann reaction two weeks after inoculation. 
Noguchi has made the important observation that there, are several 
varieties of T. pallidum ; he distinguislicB a normal type of medium 
thickness, a thick type, and a thin type. Inoculated in the testicles 
of rabbits, the normal type gives ris(' to n diffuse induration, Which 
develops the third wcelc after inoculation ; the thick tj^pe gives rise 
to several small hard nodules, which develop slowly; the thin type 
induces a diffuse swelling, which develops very quickly, ten to 
fourteen days after inoculation. It is interesting to note that Mott, 
several yc^ars ago, suggested — on clinical and pathological grounds — 
that there miglit be more than one variety of T. palhdum. 

Blologleal Reactions. — By heating the cultures to 60^ C. Noguchi 
has produced a product which he calls luctine, by means of which 
a cutaneous reaction can be obtained in S3q>hilitic patients. 

Ufe-Hlstory. — Unknown. 
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‘ B. H. Boss found cdlular inclusiona resembling Kurlofi’s bodi^ in mono- 
nuclears in non*ulcerated Hunterian chancres, and examined thm in detail 
by placing the blood from snch a chancre npon H. C. Ross's coefficient jelly. 

SmoiilarTOdies have been described by McDonagh, who has given an account 
of a complicated life-cycle for T. pallidum (see second edition of this book, 
p. 409). * 

'Pafliogenieity. — 7. paUidum is the cause of syphilis. 

Treponema pertenue CastcUani, IQ05. 

.JSynonyms. — Spirochafa pertenuis Castollani, Juno, XO05; Spiro- 
chata pallidula Castcllani. November, 1905. 

History. — It was discovered by^ Castellani in 3905 in the scrapings 
from yaws papules. 

Morphology. — Treponetna pertenue is an oxtremoly delicate spinil- 
shaped organism, varying in length from a few microns to t 8 
and 20 fjL and even more. It is vciy slondor. Some individuals 
arc, however, thicker than otlu^rs. It doiiS not sbiin easily, but 
good results may bo obtained with (iieiiisa’s method, and also with 
Leisliman*s .stain, provided the jilcoholic solution is allowed to act 
for five minutes, and the sub.-.t‘(|uent adnii.\tur(» with (U>tillcd water 
for from one half-liour to several hours. IJsiiii^ eith«T of Iheso 
Tnctho<ls, the ^Tn iKjiieniata stain pmidi'^h. Or.casiDually a fow 
more deeply stained giaiiules may bo si*eii in tb** body ol the 
organism. The extroiiiiti(‘^ of the parasite an; often pointed, but 
forms may be met with proM-ntiiig blunt extr(‘mitu'S. or one ex- 
tremity pointed and tlu' other blunt. In some individuals one of 
the extremities may present a large jxMi'-shaj). d (*xpansion or a 
loop-like formation. Tlu* number of coils varies iroin six to twenty 
or more, but they are, as a rule, nnnuroiis, imihinn, and of small 
dimensions. Occasionally a portion ol llie I'rehoiicnia shows 
numerous close, uniform coils, while th** nst ol its body shows jio 
coils at all. Sometimes tw'o 'rnpoiu^niaia may lu* attaclied end 
to end, or ai)parcntly twisted l«»gelhei. ('astellaui has not been 
able to detect anj' undulating membiane. though its juvsenc*; has 
been asserted by other obs«*rvers (BJaiicliard). Occjisionally, in 
preparations .stained by Loffier’s nietliod of fkigella staining, it has 
seemed to sevenil observers that some ol the; organisms pn'seiit an 
extremely delicali' flagellum at one end. Prowa/ek Ijus described 
a resting form, oval or round, produced bv a coiling dp of th(' spiral. 
Kankcn, by means of the dark-ground illumination, lias been aide 
to observ^'e the extnision from the parasite of siiiall. highly-refractile 
granules, wliich arc apparently shot out by free; lateral motion. 
These granules immodiabdy after extrusion remain stcLtionar^^ then 
begin to rotate and move about, though aj^parently not sni)plied 
with flagella. 

Intracellular Stage, — Castcllani in IQ05 described some peculiar 
bodies, free and intracellular, in leucocytes. which possi'ssorl an oval 
or roundish shape, and contained chromatin dots. At tlie time he 
Was inclined to consider them to be stages in the devtdop*^®^^ of 
the parasite, hvA later he held that tiiey were cell inclusions of non- 
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parasitic origin. In view, however, of the work of E. H. Ross 
and McDonagh on the organism of S 3 fphilis, it is possible that they 
are in reality a stage in the development of T. pertenue. 

Comparison with T. pallidum. — ^From the above description it 
is evident that th(‘ frambossia organism is mori)hologically very 
similar to that ot syphilis. Blanchard, Marlin, Prowazek, and 
others S('em to have been able to inak(^ out some slight morphological 
differences hetwvtm ihe two. Marlin slates tliat the framboesia 
Treponema is even nion* sleiKhT and nmre diflicult to stain than the 
T. pallidum ot Schaiidiiiu. C)u tin* other hand, some authorities 
coasidir it to he thickt^r. Rivas slates that it has closer coils. 
Prowazek. Levaditi, and Nattan-I^arrier state that T. pertenue shows 
less ri'gularly shaped coils, and one* extremity terminates in a loop 
much more ireqiieully than in 7*. pallidum. Moreover, according 
to Levadi i aiul Nattaii-J-arrier. in Iresh preiiarations T. pertenue 




Fig. T ^o.- /»tT- I'l'. ip r Cr.i i . wim Chro 

r^S'I LI I.AM. .M \TIN I In. IN A ('asI. Uf ]*'RAMUa-.SIA. 

displays \vhi]>-like lateral movements rather than translatory 
ones. RussrII and Archiliald consider that T. pertenue is slightly 
thicker than T. pallidum : tin* distanct' from crest to crest of the 
waves and the dip from the crest to tlie hollow is greater; the 
jiarasiti* lias greater ti-iidency to curl up into a loop at one end. 
Ranke.n statis tliat tlie parasite does nut show any corkscrewdike 
motion, nor any progressive motion. \\"(; believe that the differentia- 
tion of t lie two organisms, and in general of spiroclisctes and Trypano- 
somata, is to be basc-d inon* on the results of the biological tests 
than on slight morphological differences. The animal tests clearly 
show that T. pertenue and T. pallidum are two different species, 
inasmuch as monkeys immunized with 2'. pertenue do not become 
immune for T. pallidum. 

Incidence of the T. pertenue in Frambu sia Lesions. — ^The presence 
of the Treponema is constant in th(* primary lesion and in the un- 
broken papules of the general eruption. It may be found in the 
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spleen, l 3 nnphatiG glands, and bone-marrow. In the blood it has 
not yet been demonstrated microscopically, thoujgh there is no 
doubt that the blood of the general circulation is infectious, inas* 
much as monkeys inoculated with it develop t 5 rpical yaws lesions, 
in which the Treponema is abundantly present. The Treponema is 
absent in the cerebro-spinal fluid. <ind gc^nenilly in the tertiary 
lesions. 

Bacteriological Flora found in Open Sores of Framhmsia . — 

T, pertenue is the only germ found in the noii-ulcerated lesions, the 
ulcerated lesions of franilxesia arc soon invaded by all kinds of 
germs. Apart from innuin<*rablc bacteria, vjirious kinds of spiro- 
chetes are present. One%f<)rjn is rather thick, and takes up the 
stain easily. It is moiphologically similar to the Spiroschaudinnia 
refringens of Schaudinn. Another form is thin, delicate, with coils 
vaiying in size and number, and with blunt (‘xtremitics— S. ohtusa 
Castellani. A third form is likewise thin and delicate, but taptsrs at 
both ends- --5. acuminata (Castellani; T. pertenue is also pn^sent in 
many cases. 

Inoculation Experiments of Framhvsia in Man. — Pauh't, in iiS 4 «S, 
inoculated fourteen negroes with the Secri4i<m taken from fnun- 
bcjctic gninulomata. All of them dt‘Vi*lopi (l frainlxesia, the inocu- 
lation period varying from twelve to tWiMity da\N. when at IIkj seat 
of inoculation in ten cases the first nodule apjx'aied, soon followed 
by a typical general eruption. In two cases apparently the erup- 
tion did not start from the seat of inoculation. 

(Charlouis. in i88r,^ inoculated thirty-two Chinese prisoners, who 
had never suffered from the disease, vvith crusts and scrapings from 
a case of yaws. The disease* develojn'd in twenty-eight of them, 
beginning invariably at the seat of inoculation. Moreover, he 
inoculated a native suffering from typical yaws witli s^'pliilis. Tlie 
inoculation was cpiite successful, a ])rimary syphilitic sore d- v’^elop- 
ing, folhiWed by all the usual tvi)es of si c.oiKlary eruption. That 
jraws patients are not immune against sy|)liilis is ]iroved also by 
Powell and Nicolas and others, who have drscrib(*d several cases of 
syphilis suiiervcning on yaws. S\?philitic patients may contract 
framboesia naturally and oxpei imen tally. 

Inoculation Experiments in Monkeys.- -Neisser, Prowazek, Tfal- 
berstadter in Java, and shortly afb’i’w.irds ('astellani in ('e.ylon, have 
shown that monkeys are siisci‘i)lil)le, to frandxesia. According to 
their expeiiuK'uts. the inoculation period varies from a minimum 
of sixteen days to a maximum ot ninety-two. Tlic appt'arance of 
tlie lesions developing at the seat of inoculation is practically the 
same in all cases- -viz., an intiltnitcd spot slowly increasing in size, 
and soon becoming moist, the secretion drjdng into a thick crust. 
Removal of the crust exposes a raw, granulating, red surface. 

In the monkeys of a low class (genus Macacus, genus Semnopi- 
thecus) the eniption is, as a rule, localized to the seat of inoculation. 
The infection, however, is general, as is proved by the i)resencc of 
r. pertenue in the spleen and lymphatic glands besides the local 
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lesions. Halberstadter has obtaiz^ a general eruption in oorang- 
outangs. Accordii^ to Castellani's experiments, splenic bloody ob* 
tained by puncturing the spleen of a patient affected with fram- 
bocsia, can reproduce the disease in monkeys. 'Hie inoculation of 
the blood of the general circulation also may occasionally produce 
the disease. The inoculation of cerebro-spinal fluid into normal 
inonlvcys has always proved negative. 

Neisscr, Halberstadter, J. Prowazek in Java, and later Castcllani 
in Ceylon, have proved lliat monkeys successfully inoculated with 
fnimbcesia do not tluTeby become immune to syphilis, and, viu 
versa, monkeys successfully inoculated with .»iypiiilis do not thereby 
l)ecome immune to franiba'sia. According to I-cvaditi, monkeys 
immunized for framlxesia do not acquire any immunity for syphilis, 
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but monkeys immunized lor syphilis may .u.qiiire a partial immunity 
for frambeesia. According to Ashburu and Craig, monkeys of the 
species Cynomob^us 'hhilipfuiensis are susce]>tible to framboesia, but 
not to syphilis. 

The following facts aie in favour of the T. pertenue being the 
s]»ecific cause fraiiib(esia :> - 

r. In the non-ulccicited i)apules. in the sjdecn, in the lymphatic 
glands of frambccsia jiaiieiits, as we ll as in inoculated monkeys, the 
r. pericmic is the only organism jwosent. No other germ can be 
demonstratc;d, either microscopically or by ('ultural methods. 

2. Theextract oi lram])a■^i^l material containingthe T. pertenue — 
but, so far as our present me thods of investigation pennit us to say, 
no other geims — is effective wlit^n inoculated into mcuikcys. 

3. The extract of framboesia material from which the 7 . perientee 
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has been removed by filtration beibmes inert, and monkeys inocu- 
lated with it do not contract the disease. 

Inoculation Experiments in RahUts , — Nichols has inoculated 
rabbits successfully, and finds that the incubntion period is shorter 
than that for T. pallidmn in the same aninicil. He finds that 4*5 
mSligrammes of salvarsan per kilofrramme of the animars weight 
injected intravenously will effect a cure, which is less than for 
T,'palUdum, Complement fixation is positive by the fourteenth 
day, but after administration of salvarsan it becomes negative. 
Hci has not been able to x^roduce immiinit^r. and he finds that if 
rekioculation is unsuccessful it is because the animal is still infected; 
whereas, if it is cun'd, reinficulation can be successfully perfonned. 
It is possible to dcrnouslralo the clilf«T(‘nci', betw<‘(*n syi>hilis and 
framboesia by the reinoouhition of rabbits after treatment by sal- 
varsan. Castclli has inoculated rabbits intravenously, and states 
thht the general clinical symptfims. ]>apiili‘S, etc., an* so different 
from those obtained after a similar iiijoction of T. pallidum that 
this method may be of use for tliffen ntiating Ihc'rn. 

Cultivation. — T, pcrlentte has Ixen successtiilly cultivated by 
Noguchi, as deseribi-d for Spiroselia'idiiniia (p. 441) . 

Pathogenioity. — It is the cause nl irambresia tropica {vide Chap* 
terLXI., p. 15.55). 

Treponema muoosum Noguchi, jgxz. 

This Treponema was isolabnl from llui jius ol a case of pyorrhoea 
by Noguchi. If closely resembh^s T. palliditm and T, miemdojUium, 
but differs in certain liiological i>n»p(*rti(‘S. It can be culti\ated in 
citrate dilutior of ascitic ag«ar. Cultures have a stnmg foetid odour, 
and mucin is produced in the medium, but this i)ro])t Tty is lost by 
repeated subcultures. It is a stried anaerobe. Inociilatc'd into 
monkeys or rabbits it eausis transitory local inflammation. 

Treponema oalligyrum Noguchi, 1013. 

Found by Noguchi in coiidylomata — riiltivatcd by the* same ol>berver. It 
shows deep, regular curves, not so closely set as 111 / . pallidum. Jt is also 
thicker. 

Other species are: T. micyodeaitium, J'.rfifringi'n^.T. 1881, in 

Calotermes militarts ; T.mtuci l-^owazck, 1910; J'.vtuax 1 ’obeli, 191 1. in Oscitia- 
tori^i T. stytopyga Dobell, 191 1 . in Slvlupygaorientahs: T. parvum Doboll, 1911; 
T. minyXum DobeU, 1911; T. driiUum Koch, 1H77. T. trtcoal- Cohn, 1872; 
T. intermedium Dobell, 191 j, in the human mouth. 

A rather doubtful Treponema lias been described by Dobell in the intestine 
of Bufo vulgaris L. 

T. urethreUr Castellani, 1915, found in the miiropnruLeiit discharge from 
the urethra. It is very delicate and has numerous spiraLs all eciual. Length, 
6-12 microns. The patient had no sign ol gonori lura or syphili..i. 
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CHAPTER XX 

niPI.OZOA AND OCTOMITIDyR 


Prolnninar\ - -DiplD/tja — ()c toiiiiiiila* u loinitiis — Cicinlia — References. 

PRELIMINARY. 

Wr: iKAv rcliini tn tlip dnssi fieri tioii *»( llit* Pmtninonridina given 
on p. wIkmo \\\r ordi-r <livk!*‘»l into :\vo suborders, Monozca 
r*ri(l ()iplo/oii. I he Moiiozoa we lirivo just considered, and in the 
present cli:ipier th * l)i]»l<»z<)a are desiwibed. 

SUBORDER 2. DIPLOZOA 11 art inann riiul Chagas, 1911. 
Definition. — ^Ib-otoinonadma with more or less teiul(‘ucy to bilateral 
iwnnictry in midividim forma, as shown by the arningemciit of the 
flagella, by the dui)liciLti<>u ol tin* ;ixi)stvle, with sometimes the 
nucleus iuld more rarely ol the cvt*»stome. An undulating mem- 
brane is absi'ut. . 

.^^Classification. — Tliis subonler m.iy be divided into two families, 
of which one is of imiiortauce in tropical rnediane. 

A. Cytostonic singK* or abs.uit; llagella eight in number 
Family i. OciomHiJev Minchiu. 1()T2. 

13. Cytostome double; llagella variable in number -Family 2. 
Disiomatidee .Senn, ryoo. 

< hily the lii’st of these families concerns us. 

FAMILY I. OC'J'OMITID/E Minchin. 1912. 

Definition. — ^Diplozoa with eight llagella and with or without a 
cytostome. 

Type Genus.-- -i hdomitus Prowazek, 1904. 

Classification. — ^'riie family is divisible into several genera as 
follows:- - 

A. Anteriorly three pairs itixd posteiiorly on“ pair of flagella; 

nucleus single, bilatenilly lobed or doubled; sucker 
absent. 

I. Parasitic — Octomitv^, 

IJ. Free living — Hexamiia. 

B. Antero-latcrally one pair, mesially two pairs, and posteriorly 

one pair of flagella ; nucleus usually double ; sucker present 
•--^Giardia. 

' Octomitus and Giardia concern us; Hexamita does not. 
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Genus i. Octomitus Pkowazek, 1^04. 

DQflnftlon.'— Octomitidn^, parasitic with anteriorly three i)airs 
and posteriorly one pair of flagella; nucleus single, bilaterally lobed 
or doubled; sucker absent. 

Type Species. — O. iniesHkaHs Pr(»wazek. 1904, found in rats. 

Classification. — The known spi^cies of Octomitus may be recog- 
nized as follows : — 

A. Nucleus situate close lo the aubaior eml; - 

I. Nueleus often bih)bed 
II. Nucleus double; — 

(fl) Measurements 8-t2 x 5-7 nii( runs — Tutestinalis. 

(/>) Measurements 4-0 X 2 microns — Muris. 

B. Nucleus not sitiiab*. close lo the anterior <‘nd : — 

Nucleus single and nnindcxl; size (» x • microns-- -//07/M «fs. 



Fig. i43.~^ciomifus howinis Ciial- i-jf;. 1.14.— hominh Chal- 
mers AND J'EKKOI-A, KjlC^ Mi-rs AND FEKKOLA. I Q J O. 
(X 2.000.) (X2.00U.) 


Octomitus hominis Clialmers and Pekkola. 1916. 

Definition.- -Octomitus with single rounded nuchiiis, not situate 
close to anli rior end. 

Morphology. — Small fusifonn or poar-sluip(‘d flagellates, in size 
S’fi-O-o X 2-8-3-0 microns. 

When examined in the stained condition it showed a circular 
clearly defined nucleus (Figs. 143 and 144), measuring alxmt 
1*4 microns in transverse diameter, and lying near tlie junction of 
the anterior third with the posterior two-thirds of tlu; body. This 
nucleus is bounded by a well-marked membrane, which limits the 
homogeneous dark staining contents, in^wliicli there is often a 
centrally or exccntrically placed kaij’-osome. „ ^ 
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In front of tho nucleus and closely npproximated to the anterior 
end ot the body is a well-defined blepharoplast. which, thoup;h 
typicidly ^iii^le. ni.MV liiive a si-c«*udary sin.dler hlepharoplast 
assneiaird wiili it, N(» ‘•i.qii cil a rlii/.o])last couhl he seen. 

llii^ hlrphanipi.isl lln-n aiw six tinted inrly diieeted flagdia. 
Ilmii.uli nc,*asi<,ii.illv »*in* :M'«:idi*n!;dIv ap|)ears as tlioiigh directed 
1>. * kw.irds Will'll tlu n- iie t\v<» l»!« ])han)])lasts, then three flagella 

. ris;- In, 111 , .icli, 

J ill SI* naL'ell:- x.si v emisidi-t.ibly in Inigtli, bi'iiig generally much 
I'lneer tlian ilie IhkIv. I»iiI il is exci eilingJy difiicult to bo certain 
v/hcri* eiul. aiiil in tli.- ‘.]ui;iipens drawn only such portions as 
loiildi Ik m i n .in tmji ti.i\ nl. though in otlier S])eciinens the 

h'.i!,lh WM■^ cl.Mily nnii h gnatii. in Mune in‘'itances quite three 

li Ill's tin- Irngtll lit tlir ]Kll.|si(i-. 

Dineted ])..ek\\.i!il.s. « lid alsi> aiisiiig iroin tlie hlepharoplast or 
1 l ‘j)haroj»! ilu'ic an* two ehioinath: lines, which, diverging and 
iiinrrne on uilar Mile ol tlie iiiiileiis, may or may not converge, 
I'lit III eMhi i c.iM* I nil near tlie ])ostv rior margin of the body in very 
nniinle i.lironiaiic ]);n tinier, wiiii.h aie .generally very difikult to 
Me. hroni I ai li ot these chromaticiiaitirles there arises a posteriorly 
dill cted lligellum. 

'1 ho f liToniatic lods are ohvinudv axostyles, and the little particles 
in wiii'di they uid may be termed a\oi)lasi^. 

ll is not olli 11 111 it the axodyh .s are seen tngellier^as the parasite 
iisii.lly lie-, so that only one is visihlt*. while the other is ahnost 
m\ jsiblc; but at limes they aie si-eu as desciibert above, or at otlur 
limes when the jiaiasite has shrunk into a round(‘d mass they may 
he ob.selNed el'^s'^I^g one aiiothei . 

Noi xto-louie has Iieeii ob-.erve(l. while the ])eri])last is thin and 
without in.iikiiiL's, 

I he 1 ylojilasiii 1-. v.icuolatf'd with lood vaciir)les. 

Life-History. Nothing is kuow'u of the lile-histoiy. 

Pathogenicity. -Jm lii*\ed to cause i.li,iiih«ea. 

Genus Giardia Kii istler, 

Synonyms. ] mjihUd K. 151 aiu:haul, iiSS8: DiiiKyphiis Grassi, 
J.S71), /nv Ihdli r. 1878; Mr’ii^/onia (irassi, iiS8r, vec de Blaiiiville. 

Definition. ()• tnimiida with one antero-mesial ])air. two ])airs 
ol nil SI. 1 am! mu ^laii id posterior flagella; nucleus usually double: 
Micker pli SI III. 

Type Species, dutnliu inU\stinalis (Latnbl, 1S59). 

Giardia Intestinalis (Lanibl, 1859). 

Synonyms. - J.uniNia J^ambl, 1859; Ccrcomonas intea^ 

iinalis I^anibl. 1S54: //i'iff//n/z/> tinodLiialis Dtiwamc, 1875; Dimorphus 
fiiuns (irassi, 1879; Mc^asiomu enlcriciim Grassi, 1881; Megastofna 
J5!ani;liard. j88li; I.innhha itilcslinalis Blanchard, 1888. 

I hi.'- j*;.rasite lives in tlie intestine of different species of the 
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genera Miis and Einm3's (M. musculns, E. niUits, E. norvcfiicHs, 
M. silvcsfris); also in si>e(:i(S <»l Arvicnla (,I . arrciisis nnd .1. 
bius); aW) in llic ral)l)i1. tin* (.at. tlie dog. llic s 1 kh*ii. ;iikI man. 

It \v:u’>liri>t o1)servtd hy I.aiiihl jntlu* iniioous intestinal livacuation'. 
o( children iii Kusski; then hy (jimsm in Jtalj', wlio made a (:oiii])letc 
study of the parasite; li\ Moritz in (hTinany; hv J.ikseU in Austria; 
by Knisi.* in Egypt; and we liavr ved it se\a ral tines in ('<‘vU»n; 
while it lias been iMreliill\' studieil bv Werner in njor, and more 
esji(‘cially by \\ eiiyoii in Kjoy and 3910. and his account is classical. 
It is common in the Anglo-ICgyjitian Smlaii. 

It (»ccurs in tlu; sni lil bowel ol man. and it and iU cysts can be 
loiuuL in the la-m^s. Iniection is brought alxjut by swallowing the 
encysted tonus. 'Ihis ha'^ been ])roved i‘\perimeiitallv 1)V (Irassi. 
ami as it <iccurs in mi<e. ii is tjuile e.i'^y to how inlection ol 
fooclslulls is ]) "^sil)lc. 

(r. inlcsfnutlis is .111 .a tiwly motile orga^i‘^m 
about 1:2 to 21 // m length, aiwl about 5 to 12 //. 
in bivadlli. It i«»]Kar-d]ape<l, 1 h ing surrounded 
by .1 thin periplast ((•< toplasm), wliieh lau ps 
its lorm. 'Ihc uivli-r surlae.i' (when attacln-d) 
is excavated with a well-deline<l bordir. which 
is inteiriipted at tin* site ol tlu: cytostome. 

This hollow is ])rol)ab!y a kind of luTistonie. 
and is iiseliil an llMiig llie paiasiie to the 
intestinal epilheliuin. 'n 

There are two oval nucKi, with delmite . 

nuclear membranes and with large inegnlar 
karvosenu‘S in their centn's. 'fhere is no 



connection betweui these inielei. blit between , r 1 

tlicia lit: twt) tlarkly staining' r<nK willi t-x (I'tMr " 

paiided ends, and which posl<*riorl\' an* coii- i.s3»i). 
tiiiiioiis with the pro]<»ngations of the po.-^teM ioi ( Viior WVnyen ) 
llagella into tlie body. l"rom the lliiekeneil 
posterior ends of the two rods s]niug the. mesial ]Mir cd flagella, 
while at tlu-ir ajiti-rioi ends is a .small granule, fiom which arises 
the anterior i)air ol Ibgella, which, limning lorwaids and inwards, 
cross one another ami jiass across the iieiistonu;, or sucking disc 
or sucker, to its raised margin, around which they run, lonniiig a 
kind ol membrane, till nearly at tlu level ol the madeiis tluy 
become free on each side. 


Troiii llic tame anterior p.iir of graiiiiK'S tlieie arise tlie. second 
and finer p.iir f»l mesial flagella, uinuing down on tla* mesial asi)eel 
of the nuclei, behind which they turn outwards along the margin ol 
the sucker and finally become Iree. 

Sometimes there is a row ot granules extending from the .iiiteiior 
granules to the. nucli-us on the same side. 

J3ehindlhe two nuclri there is a triangular area, which fimiis a 
groove running tow'ards the tail. Dorsal to this gn^ove lie two darkly 
staining masses. 



468 


DIPLOZOA AND OCTOMITJD/E 


In addition in the living animal retractile grannies can be seen 
lying in the anterior jiart of th(‘ animal on <*ach side of the mesial 
line. Frciin each of tliest* granuh^s a fine Jim* runs ]iosteriorly, and 
all these lines converging, as it wiTe. into the handle of a fan, end 
in the tail, with the movements of which they may be coneeined. 

Ufe-History. — Kciiroduction may take iihice by binary fission. 
The ])roccss is very comidicated, the wliole system of sucking disc 
and flagella being reproduced dorsally. and then tlic flagellate splits 
longitudimdly, the fissure passing iroin before backwards between 
the sucking discs. 

Kofoid and Christiansen have described multiple fission in the 
lamblia of mice, but tliis lias not bieii seen in those in man. 

Encystmeiit begins by a thin wall being excreted, inside which the 
flagellate can be seen moving. Later ilie cyst becomes ovoid and 
the wall tt»ugher. and the contained lamblia may or may not have 
undergone division. Conjugation is not known to occur. 

TJie cysts are oval and measure 13-14x6-7 microns; the w'all is 
smooth and transjiareiit. Later the nuclei divide, giving rise to 
four iiuch'i in all, whicdi aie crowded together. 

Method of Infection.- -Ihe cysts escape in fa:cal matter and are 
taken into house-flies, Musca and I'anuia t‘tc., and passing into the 
intestine, eventually escape in tlie flies* droj)i)ings, and so can 
infect human food. 

Pathogenicity. — It is usually believed to be the cause of the 
diarrhcjea witli which it is associated. 
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TKLOSPORIDIA 

Tclosporidia-^Grcf^riiiida — Coccitliiilra — ^TI acmosporiilia - 1 laBniogrcgarinidjc 
'rnxoplHsiuiclfn — I’iroplasmida? — Pliisinodidfe — Htfiiiioproteidje — . 

References, 

PHYLUM III. TELOSPORIDIA Schaudinn, 1900. 

Synonym. — FAmerioinca Pocho, 1913. 

Definition. — Parasitic flasmodronuiia without motile orRan*^, in 
which the n^prodiictjvo phnsc of tlni lif<‘-cycle, which produces spores, 
is distinct from and follows aftt r the trojdiic phase'. 

Remarks.- -All ihe Telo^poridia are i)arasitic, and usually begin 
their life- cyolt' as small amreboid boduis, with a singh' nucleus, called 
trophozoites, which absorb nutriment and grow, and when fully 
developed show a cutich*. an iH'.to]>lasm, and an endoplasm.. The 
endo])lasm is granular, and contains a vesicular nucleus witlj chro- 
matin karyosonies.^ The nucleus of the fully-grown trophozoite 
now begins to divide, and the parasite is known as a schizont, 
wliich reproduces by s])ore-formati()n. Tliese s]^ores. called mero- 
zoites. comphdo the cycle of asexiud reproduction called schizogony. 
At some stage m the lif<‘-hWorv of th? parasite, generally when 
conditions of life, are not favourable, sonu^ incrozoiles are produced, 
which, instead developing into trophozoites, become S(*xual 
gamelocyles, inal<* and fenirde. 'Flu^se forms, wliich are often resis- 
tant. are the means of transmitting the given sjwcies from one host 
to another. Tliev ]>roduce gametes, which conjugate and form 
bodies calh*d siioroblasls, and, lastly, spores called sporozoites. 

Classification. — ^'fhe Telosiioridia are divided into threii ordiirs: 
Gregariuida, Coccidiidea, and IIajinos])oridia, whih; Wie two latter 
are often put togc-tlior into the Coccidiomorjilia. 

These may be recognized as follo\\^: — 

A. Only young tro]>hozoites intracellular-- 

B. Full tro])hozoite stages intracellular-- Ccccirfio//ior/>&fl. 

I. Witli resistant spores in the sporocyst^A-- €occidiide(f. 

II. Without resistant spores in sporocysts — Hcenu)sf>orfdia, 

ORDER I. GRE6ARINIDA Lankester, i8r>6. 

Synonyms. — GreganniJea Iiank<*ster, Gregariva ITacckcl. iSdC. 

Definition.— Telosporiflia, in which only the young trophozoites are intra 
cellular, the fully-grown forms being extracellular. 
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Reproduction by Schizogony or Sporogony,— Tlic grcgavincs .aro os-^onliallv 
pnrjiMlcs c)l lilt* iii\('rli liialfi, imi be iiif* iu true vertobraie-s, tboufth 

known in \ni]ibioxii.s .'uul A'^c itbiin.^. 'I In ^ au- licncrtilly foiiml in tin- Ai Ibro- 
po<ln and woim<4, and .ijiprai In be* riin-]'.nlbogc‘nn'. 

'I hn'r life lnslf>iy ni.*i\ bn bni'd\ dcsi^iilnd a-^ follown' ■ 'I he young tropho- 
W)il»‘ i-nb IS a i nil, gniu-rally ol tlin alinicnlarx 1 anal, in whii h it grows, a])j>ar- 
fiitlv nniMiig coii'inlcrabU' damage, lor llu ecll lust ^well^ and altmvards 
(!rm-ni'ia1ns. 

Jii tho meanwhile Ihc ])nrnsili has biiind its way either wholly or partially 
nut of the i ell. to the i<main‘' of whuh, however, it is attudied until ail 
noni ishment !»» e\tra( t^*'!, wlic n it In roim s rn-lozoii* — i r , it leaves the remains 
nt the (ell, and ilwells either in the aliinentaiy lanal, the r n-lome, or the 
lilood stream. The yoinivr iiaia-^ile i-. iiiiit tlhilar, li.i\ ini; il'i i ylriplasjn divided 
mid ectoplasm and '»'Tidii]il:i''in. Tin ei to])la'«ni i- hyaline, and when fully 
develn]H‘(i has thn e lavt ' s m «\ liiiial epicxli, {2) in u Idle sari oe> te, (3) in- 
ti rnal mvo< \ te. 

'I he l.i'^l nanieil inntain. < niiiijf uh* libiiK (.dlul in\f>ni nies. The endo- 
])l.isin is gr.iniilai', .ind miit.iifei <1 w >* 11 -ili \ 1 loped vi'-Niiiilar niubiis. A iini- 
lelluKir gfeearim, siu h a Ihi-'. bilone*. (o the siilxudir .\iepliala, and ]>> 
ilhistiatif! Ii\ » '/,'N //•,■//,'• sii 111, wliii h h Imiiiil in lhe\esu iila* seminah s 

of l.UWhyii It . / 1/1 ^///^. 

1 >n the ollu’i haii*!. in .siiih .i "ifiaiiiie as PvMum fh'ir>li Lavi'ran and 
M« ''iiil, a pai i ul the -|»orn/oil< "low-nUt linin llu 1 1 11 . .uid into this e.Kleinnl 
])oilinu till- iiiuleiis ti.u'K I lie luiMioii hit m llu* i < II !<. known as the 
' e]»iTneT iie.* wild* the i xt* 1 n.d p.»i tmii, jiow ini; i luiviilt i.ibb , i*, di\ided b\ a 
St ]itimi min a ' isniniiu 1 1:* lu.ii llu <( 11 , ami a' deiitonu iio ’a\\a\ 1 10111 the 
< 1 11. 

'I hi* prirasiii' m thi*- « oiidilion i*- * ailed a « * jilicdoiit , r'lid b« long*^ lo tlu' snlj- 
ordiT t‘e]»lialiiia. 

In line I our-i* the irnpho/oite. w In tin 1 i ntiii U 01 j.arli.illv m the cell, i*. s( I 
lre<-, i itlur by biii.-tiii". it % w.iv out. 01 b\ .1 p.ii.itioii iMUwieii ilie eii»- and 
]iioti) iiiiiiti-. '1 be nil now d« i;*'i'( i.iti s. ami tbe paKi'iiie niav be i ailed a 
spoioiil. ^jiiiioL'oiiv tains plai** hv two .'‘]«oiont.* or !;ainetoi \ 1 i.s lying side 
by side bMoniiiii; <’iulo-ei| m a i\ a with two w»ill---aii « xIitiu'I < pu yst and 
in terTUi] ( ndoi ^ >^ 1 . 

'I he k.'M \0'.omes of the nui It i of llu I'.'iiu-ioi \ Ifs now bie.ik up into 
I hioniidia. wliuli •ollfit to !oim the geiu '.i Ip c iiui h iis. 'I'liis ilivides bv 
luito'-u til loini a l.P'ji niiiiibt I oi nm lei. w liu I1, iia\(lliug lo the siirfat e and 
.sill I oil ml 1111; 1 1 ll HIM 1 \ I ' with ( \ io]>lti'>iii, Im'i oiiii- lii'l.u lu d as gametes, the rest 
of the 1 1 11 fill uiim; .1 /p i/i i .'/./n '/ m* 1 1 'itlii.'il iii.'isi 'Thii.s, inside the ( vst- 
w.'ills till re ai< I'.iiiii li s lioni t wo si'p.ii.'ite p.ir.mitis and two |■e•^^dllal inas'-i 

(iaiiu ti . piesiiniablv lioiii dilu m iil imlii iiliials Ium* ami loim a title z\gote 
with a j-pikai Von. I ai Ii y\ ^ob- n ]»ii "i in'- a '']>oi oblast, ami 1 ai li sporol)ia.st 
br‘(Oinesa 'iiu;rli' s^mn bvilu m < letnui of .1 1 liitnioiis i ul u U and tin lontrcU- 
I1011 o( Its pioiiipl.i-in (1 ulleii 1 '\ Mim Inn til'-* spoioplii-ni '). '1 his spot opiasni 

ili\id<‘s bv Jiiuiio*!'. into M;.,lit spoio/oiti - and a ri^i«lual in.m^. Dining this 
l»i(u ess the 1 wo I eMdu.'d Ilia -.si s ol tin oip-.iiial e\st de.ijipiar. 'llioiy-t now 
ioiitanis onK Ihr* s]»(iiis whiili iisnl to be lalli-il pM'iidoiiavii I'lla*. 'I'liese 
■«|iia( s :iie inti ndi d to 1 oii\ i'\ iiih 1 tioii to a in w Ini'll , in tin- iiit(‘'^tiiie of w iiii li 
liit\ *^11 In f till -jioio/oiles, wliii h pioiii]dlv atlai k i itlier tin* (( 11 s oi Uie 
int* tiin 1,1- nine 01I.C r iiig.iii, iliiis t oiiipli liiiu tin- 1 vi li- o! spoiogony. 

Schizogony. 'I he is iim oinnion in the .i-iee.o mi In in*.; oiilv lound in the 
Silu/o'Mc .iiiniil.e. It m 1\|ina11\ "••••n in >1/// ••rv.//**. in whnli the lro}dii)- 
zoiti glows n-'o .1 silii/oni, wJiosi niu li le. (luirles into a large nuinbir ot 
daughter iiiii t- 1 ••nnni eai li ol w hn h a poition ol i \ 1(i]il.i:-in galhirf, loiTiimg 
a merozoite. 'I In , 1 icipmg lioin 1 lie si Inzoiil. ini* * Is another cell, lliuseoni- 
]>leting the cvh ol • • hizogony. Soiin* ol the iiieio/oiles may develop by 
s]Kiiogony. 

Classifleation.- 'I in an *^:Miie'. an I lasHln |1 as follows; 



COCCinilDEA 


SUBORDER I. SCH1Z06REGAR1NAR1A DofUin. f.ji.Q. 

Synonyms, - '•Schisofirt‘e;ariiifr yhnchxn, Schi:-u y^tiiia I’odic, 

UcproJilC'tiuli by s(‘hizc>*(onv ami s]>or()K()ny. 

GenoTSL,- hizocvstis L6p;t*r, in tliu iiit'.diiu* of ( t raf^ jhty'U ; Oj^hy >- 

cystis Schneider, iiS8^. in the Malpighian lul)llU■^'Ol lu etic^. 

SUBORDER II. EUGREGARINARIA Honcin, nyM. 

Reproduction as usual by s])orogoiiv. S<.liiz(>:;mu' \crv r*ni\ it ))i< M*ni al 
all, and only in ihc carlh'sl ( yl(»/oic slagi-s. 'J lie J'jij.;rcLMi .nt di\jilc«l 
into two tribes. 


Tuir.j: I. Aci.I'Iiai i\'\. I »el.ige 1 Icroiianl, T.Sm'i. 

Synonym. — Monncv^tidra llac« lo-l, iSiiO. No epinif m* .iml • «> se,jl i. 

Genera (eight et'ii d(‘S( I ibcd l»v Minchmb- • '^Icip, iS|S. paiM-iii'* 
in the vc'sir ul;e sf'iiiiiiales and Imrlx ia\iiifSof 1 Ik* * >1il'im li.ei.i’f'iid t \(li)|>i>!.e; 
Xv’iHvsitis Stein, iSpS. in Litmhucus ; /y; I iblu*. iS«io, i.’iul i ' 

tcria Minga/xini, iSi^i, in .Lsridhui'i 

Triuk 2. Ckimim.ivv I>e!.ige lU'roiiard. jNo'*. 

Synonym. - /v>/v» vs////<«i llne< kel. fS‘»o. Wnh epiiiK*iii«*. ami wilh urwith- 
out a septum in the hodv. 

SuniKiitK 1 (IvMN'oseoRr V L«'ger. -t'y .1 uilli iMk«*d sp^ll^l/^llll• , 
(gvmnospor<*s). 

Y I : Ae.«.KK(.\iiin' Libbe, iSt»o. 

Genus. I*'ien/I*l, l^S5 sp» )I (>/••« 1 • gn>iip d .i1*«mi 1 r'**'id»; 1 

masse**. 

i'\vMiLV 2 *I *oR«)'^i»< mi d.t: Labile, i^io IC.k 1» ■^pi.piM.isi nivnv. 'i^c to 
numerous sporozoite, grouped round • I••■^l«lu.d in is*;. 

Genus. —/*••» S< hneid<*r, *^75. /* ••/.,' /idu/ m tin* lob'.ti-i . 

SeuTKir.i' 2 : .\\oiospouK\ ^pons w» 11 developed 

V I (i!kko.\ki.v’ii>.i: (hieiu*. i.s,o 'JVn|ilio/,*iiiei with simple 
opimerites. 

Genera. liutoiu . iS^s. I'pimeiile < oni< al 01 kuoMied 'sp(,u. 

found in ( ockroai lies, earwigs, meal-woi m •«. :mii| mi the int* alines dl uilii-r 
nisei ts. CtimKH m (he i ol kroai h , also /•inr u \ // .. 1 , 

Sphcfyoi ysti's, < 'ill Sit nof^lvna. 

Other families are Dnl vuio]ihviil.'e, P.u 1\ lupin n n la*. .N* 1 iiiin ephalidi.i', 
Al ciulhosporidie, Moiiospoi ida*. St> kn h\ ncliida*, diul l)Mhi)i \*'liii.'e. 


ORDER II. COCCIDIIDEA. 

Synonyms. Coo:idiomorl^ha Dullciii, ; r\n\'ntL\i r«K.Iie, 
XQX.L 

Definition. IVltisjiorkliji, fkinisitic. ;is :i rule, in ejiitlu li.il I'.elN 
oi vertebraicA aivl iuviTtebnites. Keproihu tioa alway-* by 
scliizo{:5ony and sporogoiiy. 

Remarks. -Tlui Coccidiidea ivcuf^iii/ed long rigo i.s ju 
by Hake, wlio did not know tliat they iiiiiinals. that div'o\'i*rv 
being made by Kcmak (icS.js); while Liebid'kiilin in 1^51 shiAVi-d that 
they were allied to Gregarines. Leuckart (rS/ti) gave tlu in tin' 
name Coccidium, while Schaudinn in kjOO hist descnlH’d a lull and 
complete life-history of Coccidium schuhergi, wlili'h will be t*iki*n as 
the type. 
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Coceidium sehnbergi Scliaudinn. 1900. 

Coccidium sihuhcyt(i begins its lifc-liistory in the intestinal c ell oi the centi- 
pede (Liihobius foyficatus L.) by si sporozoite pressing its sinterior cnfl against 
ail iiitc'Stinal cell, and thus fon ing a way into its interior. 

Inside this cell it becomes the young tru]>hozoit(‘, an oval body which grows 
rsipidly at the expense of the protoplasm of the cell, and in twenty-four hours 
attains its full size. 


/ 

/ 



S(hubngi Sf iiM IJTNN. (Aflei Scdiaiidinii ) 

I, Spoi<»/«iile eniering .ui iiitesfin.il trophozoiles; .j-5, schizonts; 

0-8, inero/<»Mrs , o. youiig gaincloiyle, lo.i iin. nucLogaiuetoc^e; luft-iif), 
macrogametot \ w- ; I’rf, ini< roga metes; ir//, niaciog.iniele; ij-iO, oocyst; 
17, sporoeyst'- , iS, ^-jmio/oiies. 

It is now called a Mlnzonf, because its luuleiis divides into a numl)er of 
daughter nuclei, wlm U are tormed into im.ro4oil»-s in tlie usual way. These 
merozoites, set free i)\ t1u> breaking up of the sdiizont, attack new intestinal 
cells, thus increasing the inii i lion of the host. 

Tliis process cannot, oi ctunsc, go on for any length of time, for a limit to 
the nutritive power of the host is reached in hve days, when the parasite must 
attempt to infect a new host, and this is done by spoiogony. 



TETRA SROROC YSfJ D.E 


473 


Soxne merozoitcs now become differentiated into micro- and inacro-ga- 
mctocylos. The former consist of finely granular cytopla.sm, with little 
reserve material while the latter arc bean-shaped and have much food- 
material. The microgametocyte Joiins the miorogametes by its nucleus 
becoming irregular, and lorniing tine achromatic paths through the cytoplasm 
to the periphery ol the parasite, along which chroniidia travel trom the nucleus. 

At first, scattered evenly along the periplierjy, these chromidia gather into 
patches, and finally fuse into masses, cm losing in eadi a vacuole. Tiie 
masses of chromatin lengthen, and by bemling ])rojei t from the cytoplasm, 
which now Joims two flagella, wlwse active movements set free the micro- 
gamete. 

In the meanwhile the inadogametocyte becomes a macrogamete by expul- 
sion of the karyosomu oi the nucleus. 

Micro- and macro-ga metes now lu.se and form a zvgoto with a synkaryon. 
The oocyst, us it may be called, now passes mil oi tiie bodv of the host, and 
divides into tinir .sjioro blasts. I'ncli .s[)(>rob]asi now dc\(‘]ops two vacuoles 
and a cyst-wall, the. .sporoi ysl, so that the .s]u)!oI)l.*sl is ol1< n i ailed the sjrore. 
The iiu( lens ol the s])oie dix ides into two, whih* ilic two \ .iciioles fiL^e and the 
cytoplasm divi«les, lorining two s]ioto/.oites which tire I’ajiable ol inlcrting a 
new host, b< ing set liei- bv the ai id ol the ili*4esli\ c jiiii es. 

Sporogony takes uboni two to Ihiee tlavs lor t'omiiUdion. 

It may be Wfll at Ihe pM- c*id time, v\lic-n so much clispiiialion is taking 
place rc Schaudiim's woik nii 1i \ pniiosr)mi'M. to mention that he worked out 
this lifc-histoi y, which has iie\er been rc-luted, tlioiie.h the ]>arti.sLtc was found 
in company willi ('. laciwi Labbe .ind Adelva ootftci 11. S( hiieidi r. 

Classifioation ol the Coccidiidea. -*Llie nsuaULi.ssitii ation is that by Leger in 
jejoo, and IS based upon the iiumbiT oi sponv/oilesin i :i« h i ysl. 

K\mily 1. Aspouocy'^tid.Tv. - Sporozoites naked, iin spoiocysls inside the 
odc.yid. 

I amit.y z. DisPOKocYsriim; -f)oc:v^l has t wo spoi«‘s. 

3 'rKiii\si’ouocYvnr)/K -CKicyst h.is four spon s. 

J'AMii.Y 4. PoLYSPOkOCVSTio.’E. — 0<>c.>st h.is Tiiauy s- pores. 


Family A'-poitcrr vsitd.l I.rgi r. i(K)n. 

'Ihe gcMiiis im Indeil in this familv is I'inft yit Ha Stile*^, lo"-*, ol wliii h Iheie 
IS only um: .-tjiecies. J^nnnulla Si lineiclc-r, iSn; in the Malpiglnan liibiiles 
of Glome? is. 


1'aMII Y DiSPoKiK V''JII>.7v l.rger, 

'riic genera of llu'^ lainily are; ( vi /•!.*/». u'lX A. Si Imeider, iSSi (spoies dizoic) ; 
lHplo\^ora\Ahhi\ J»Sijj (>poi es teti azoic) : -\ Sclinciiler. jSSi (spores 

polyzoic) . 

Isospora A. Schneider, iSSi. 

Definition.- - 1 )isporci( ystid.v with pol^'/oie spoics. • 

Isospora bigemina Stiles, 1^91 

Synonym, -('vf- spmitiiim I'l/lm'unt iuit sliiinltum cani^ rt fclis Kivolta, 187.4. 

'J'liis parasite li\ es in the iiil eslinal villi ol dogs and c at .s, .iiui i,-. dislingii islu*d 
because it is small ami bei aiise it is in jiaii.s, Ibc oocyst dividing into two ei|iial 
portions, w'liich become encysted and lonii two spores {vidr CoccidioM.s 111 
man infra). 


Family Tktrasporck ystip.!-. T.t'gcT, 

Type Genus.- -Eimcr/ II A. Schneider, 1874. 

Synonym. — Coccidiwn I*euckiirt, 1870 (the dizoic spoies aie spheriv:al or 
oval). Other Genus: Cry^talhspora I^Abbe, 1896 (the dizou spoos have the 
fprm of a double pyramid) . 
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Eimeria A. Stlmoidcr. I.'^75. 

7 ■, willi 11 k' lorm.'ilioii of an oocyst ai I »t fcciinilation ; sporo- 

ill ilic tdiiii d' cl pviaiiiid; '^porcs ^lobnhiL or o\aI, proxulcd with u 
iiui io]<vk . 

Eimeria stiedsB l.iivlcnicinn, 

Synonyms.- - /^i /;/////>;/ cnniUtli l\*i\dl(.'i, 1 S 7 S: ('uinhiim onformc 

iick.iit, ( . ■/>. l.ciu kai 1 . /*/ ///•■; u [n> l-eiblu*, iHgO. 

'I l:is IS llu* idTiiiLioii ipdiii-<i iiiiniil 111 the li\tr ol lal'lnts. 'riic spoics 
swt'illdw'f i 1 liy Ihc ralihil arc up* iml l«y tin .ulimi t»l llic :uid of llu* f^astru: 

juuc, apil lip- ^]idrd/diti - ‘.i i I llu hilc-diu i, iiiul pass inlo the cells 

liiiini; llu- '.111. ill liilc ihu i‘. ilm I'u-v |»io]ia.-,.uc \ if;.>r()ii-^lv by schizot'oiu , 
I iiiisiui' i.itidii (it till- ( |iithi iMin anil idiinci ti\c iissiu* of Ihe diuts, so 

llial till, k-w.iilfl nfiiiiili--. Dill' • di If s-.i-.d 1 .‘lcil cipii ( oiilamin^ ( ascoiismalenal 
(1 on ol ilitiihj., (-|•':b• Ii.il i dls. <mu 1 ( 01 ( idial, are tormod. The 

inllaiPiii.itiiiii in;i\ in .t \ 1 n 1 i.ciiidi fo kill llu- labbit. 

S|idid;'fiii\ iii-.iii'i' . \\M>i il'i- !->iPiitidn ol ina( ioL'nnictd( \ tes with macro- 
'Mim h ,iTiii t III- mil Id- mu \ u wiili imi idiianieli s. wl,u.h (.oiijiigatc ami 
Id! Ill •j-ii-.iM.i l.'pdJ- '.aiiil ■.piiiii/dili ii /r/# I'lH cidioMsin in.iii. 


1 ‘\MI 1 V Pnl \ slsiKDc \ *^1 IpJ? 

( i.iiip.i-' . a l.iii;i‘ iiiiniin r ol yimi.i- AtiiLa A. Si hiu-idcr, iS75 (di/ou); 
K' " t 1 1 • 1 1 ii/viii ; A. '■»' liiii-iili i . J.abbc. i.Soii; AAi.sso //if 

M'Mih lid Jdl II. idiic, H|. /./ .iiioiio/'ji' ) ; //i //i (liizoii ). 

Coccidiosis in Man. 

'llif ulniosl (;i;iifu--i«)Ti li.is ixisiiMl as to this iiiTrctiim of man, 
hnf now, th.'jnk’s to llie labours id Doin*!!, wliissr \viiiin,ns \vi* liavc 
lolIoWrd. tlio subji-ct isiiioii dclini'd. 

Ill i>4i Jiiliaiuies Mulh-r iutrciflut'.i cl (he name ‘ psoios])ernis ' for 
tin* spores of the iiiy\iis|K»rj(li i, ainl as llu* coceidia W(*re believed to 
I'e^eiiihle lliese hodie-i, thi v \vt Ti- eallcd ‘ o\'if(inn jisonsiiernis * 
until I.iue.k.irt in iS/iifiaxe tin in tin- 11, nm- roi liifiitni. The varimis 
iliseascs and n.isi s nehlly oi wioiii^K e.dled (:*)i:«;idi(»sis at ;iny tune 
in 111 Ml may he < onsiilen.,! us follow.',: - 
Diseases now known not to be Coccidiosis. l iiese are (r) a iorni 
of bhistoiuyeosis (;4raiuiloin;i eoi.eidoides): {>) rhinosporidiosi^; 
(d) l>nrierV ilisease. (t) inolluMt.iiin c.oiitae.ioMiiii. 

Cases wrongly diagnosed as Coccidiosis.- Thest* ;ire tin* case^ 
«|em:ril)e(l 1 )V N’lieliow (TiSbo), Kiv 'Ila (iNj ; .md iSjiS), (irassi (r(S7(}), 
piidwvssoki (tNS()). <;iIi>, {iS()o), Jureeus (TSp^), Oiiinckt* (i»S(»9), 
'IhoiM.is (iiSoy), (iruiKiW (roor),* and jirobablv by Kiinstler and 
Jhtii-', 1' r.s>^ 1). 

Cases correctly recognized as Coccidiosis.- Dobell considers that 
over .si V(iit\' i:.isi-s, iiio'.tly lioni tin* Near East, have recently 
Ih eii recoil ji/. i I .is eoe.ciiliosis. '('he e.irlier e.ases are: 

//tf/)«/iV.— « iiublei ill Paris (rS.^.S), Dressier in Pnii^iie (recorded 
])V Li'iickart in iSo',). Satth-r in Vienna (recorded by I-eiickart in 
IVrls in (jies'.i-u (iei:i>r<led by Leuckarl in 1879); Peris and 
von Soniineriiif,' f?) (lu.oided by Leuckart in 1879), and Silcock in 
London (1S90). 
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/wteZ/wrt/. - -Kjiillbor^ (recorded by Virchow in tSoo) and two 
eases by Kinicr (1870). 

an' niiimToiis. Thv earliest an- Woodcock (1015). 
Low (t()I5). Wenv(»u (1015)* W(>odcock imd Veiifold (n;iO). Dobell 
(rgib), Koclie (10T7). Crafrfc (1017). Wenyon Jiud O’Comu.T ^1917), 
Savjif^e and Yonuj' (1917). <'«iMell.mi and i^icliards (i()i7L Martin. 
Kellawa3^ and Williams (1918). TJoiiey, frossman, and Bonlcnjj:or 
(1918), while Dobell (1918) has found a new form. 

Coccidia found in Man.- Ihe cociudia found in Ih'' above casrs 
may be elassilif'd as: - (il Tsos/iorti Jiomitiis Ki\.)lta. 1.S7S. cmcndiivil 
Dobell. 1918: (.») himcriii wjfiyoni J)o 1 h 11, 1918; { \) Eimcria ei*vs/>me 
D(»bell. T9 t 8; (.|) the lu'jialie coec.idhiin nl man. 1 lu-se species ma}'' 
be des<.ribid as follows: — 


Isospora homliiis Ki\olta, 1^78. nncndj.'il Dobell. 

Synonyms. /*i /; N'lnhow. iS«n*, l.fin k.ui , Imtiut, 1 ^ 70 ; 

C\iv^/h nHiiim h'Wii?i> iS,S. f't. J.i'iii kai t', iSyo; 

{'nm liitiu \»»i. /i-'iiojw-. K.uUii*! .oul l/irl. i.si)i, ( •Hcutmiv t^n- 

founts \*ir. tHtiilinvi /loiinn- KimiIOi, i.S;S, iwt luittrif 

iSijo, I'nihihi Limlf in.iim, /•tit f^nl' I.mIk- ov'O, 

SI Jli I Sui . /'M /».or. I.ulu, 

Definition.- '-lso>^pi)f a with odt.vhls el^>n;.^ab^ ovoid in form, 
narioweiid dniwnout intoa neck..!5-.b» * r2*5 rr)inicrous. with clear, 
eolourless. and poiezdlaueous Wall, witli tW(» or luzne lavers an<l an 
inconspicuous iniciojwlo at lurnw end. DeVe!o]>ment of sjvnvs 
takes |'i!ac<‘ outside ol iios(^ and re«|uires seveial da\ s for e(Mn]deticiu. 
Oocyst lorms two round sporoblasis. Ironi winch arise two s])or(K:ysts, 
which form Jour verniilorm s])oro/.«iiles and 1 \«ve a lar”(' LTauular 
si)oT()(:y>ti(: n*sidin*. ITabil.it. in.in. 

History. -/ ftnnihiis w.ss discovered bv Kjellbeii^ about l8(ii». in 
the villi of till- small iiitisiiui*, it was seen in J870 bv l-.imir, and 
Wtis named in 1878 bv K’ivolta. Its odcysis were prob.ilzly ihst 
found in liuinan l.ei:es I)y Kiilliet and l.ucet in i8«io. b.it tlii* lirst 
dearly re(:o.«;ni/,al)le ac<.ounl is that «;iven by Wi iiyou in 1015. since' 
when siune liity cases ol infection h.ive been recorded, inakin.'; in 
all. with tin- erases seen by ('a^tellani and Uichaids in the l-l.ilkans. 
about si'Xelllv infect i<»lis. 

Distribution. -It has Ijeeii ioiiud in ])eop!e coming; (roin (hdlipoli, 
Saloiiilca, L”y|)t, Me-.njn)l.miia, and in the Dalkaiis. 

Pathogenicity. - I his is belk vefl to Ix' nil. as uu>st cases showed 
merely »'i small and Iraiisitorv iufi-ctioii. AiiiniaN have so l:ir not 
l)een infected wiMi tliis j>aiasite. 

Eimeria wenyoni Dobell, 1918. 

Synonyms.- Uimeria fl'occidiuni) Wi-nvon. 1915: CiKiidinin 
(Kimoria) Wouyon, 1916; liimcria S]). Dobell, miy. 

Deflnition.- -Limeiia witli a S]>lierical odevst, jo mi* onis in 
diameter, with eiitiT surface rough and rugose, inner snuxdh and 
lined by a delicate inembranc. Four oval spores ine<isuring 10 x 7 
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microns. External surface of si)orocyst' rouirh. No oocystic 
residual body. Eacli spore contains two typical sporozoites and 
one or two sporocvstic n sidua. Hribilat, man. 

History. —This i)arasite was found by W'oodcock and Wonyon, 
in 1915, in the hecos ot a llritish ‘ioldicr from Gallipoli. It Was 
again found by Koc:he in T‘jT7in three cases at Salonika, so that 
the total infections up !•> dale (iQiN) are four. 

Distribution.- ■ -Slie.re-. ol llm J^astc'ni !\Ie<literrancan. 

Pathogenicity. -Uukuowu and no iitleini)ts so far made to infect 
animals. 

Eimeria oxyspora Dobell. lorS. 

Definition.- -Eiiiu'ri.i with splu rical oocyst 30 microns in diameter, 
with faiiitlv yc‘I!(»\v tr.in'ij).irent Wall. coin])osed of at least tw«> dis- 
tinct layers, (auit. I inin;^ <our di/oic spori'S and a small oocystic 
residue." Sjniirs long, slurplv pointt*fl at both ends. 36-32 x 7-5 
microns. .S]>or<K:v.'%l has a touqh eiulospore and deciduous t*pispore, 
ilie lemains of wliii.li uvr the >porr a frilled ap]>earauce. There are 
two s]>or(i/oit( in t-ach ^])i)!e. With ])ninted anterior and rounded 
po.sterinr ends wlne.ii cniit.iiu the niif'l* u>. 

History. — 'Dk' ]).ir.ii>iti‘ w.is found bv l)(»bell in a young man who 
Ihid bf<‘n HI Soutli Africa, C'«‘ylon, and India. 

Distribution.- rnknowu. 

Pathogenicity. Inhction sin*dl, but i)atlu)‘-;eiiie.ity not certainly 
ku<*Wil, bei-iuM* the patii'iit was iiifee.teil with 1 ^ histolytica and 
Ancylostoma, Believed noi to be pathogemic. 

The Hepatic Coccidium of Man. 

Synonyms. Cdhtics ovoidcs (?) *rufs dluiUninthcs Gnbler, 1858; 
Corf^c* ovijWmcs Davame, icSfio; I\oyus/>cnnini Leuckart, i.Sbj; 
Psnru^frnni Rivolta, 187/,; ('i*ccidium ovijormr Leuckart, 1879; 
Coccidicn It^htrfj.vtros/'cnnirH Biitfclili, 18.S2: C<hcidium cunic^di 
(Kivolta) Blanchard, rSob; Eimcyia slicdte flaiideinarm) Liihc, 1906; 
Eimcyia (?) S]>. Dula-ll, i<jr8. 

Definition. -Xid at ■|)res( ut i:ap.able <if drlliiition. 

History. -It w.l^ lust n-coid<Ml bv (bibler in 1858. in a quarr^'inan, 
figed lorty-hvr, in Baris. TJu-> man is said to liave died from 
l)eritonitis. lii: suih red from dijjestive tioubhs, anieinia, and liad 
an enlargi-il livrr. J^)^l -mortnn tin* livcjr contained many tumours 
of a cancerous a]»pe,ir.iuce, in whicli W(‘rt: numerous ovoid cells 
or eggs of helmintlie*-*, at least tour times the- size of the largest cells 
of tlie surrouuding ti^'iin*. Sinu* had a disliiicl double contour, and 
Wore completely lilK il with granular contents. One end was rather 
blunter than tlic other. wliii;ii showe<l a slight constriction, and had 
a small depressed surlace, as though an operculum or micropyle 
Wt;rc present. 

The .second case was found by Dresslijr of Prague, .and consisted 
of three small noduli'S in the margin of a human liv'er. These nodules 
contained a whitish pulp, which surrounded oval bodies 18-20 microns 
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in length, and his drawings show four oocysts. The third case was 
discovered by Sattler ol Vienna in a pathological prepanition. It 
showed a dilated bile-duct with greatly pn)lif(‘rattd epitholiuin 
and Goccidia. 

The fourth case is by Peris; it w'as from a preparation made by 
von Sdmmering, and is said by Leiickart to have contained coccidia. 

Tlie fifth and last case is that described by Silcock in 1890 at 
St. Mary’s Hospital, London. A woman aged Jifty had enlargi nu nt 
of the liver and spleen, with feVi-r and slight diarrluea. At tlie 
post-mortem the liver was much enlarg(^d and slu»wed a iiuinlxir of 
caseous foci. The ileum contaimd six paiiiile-liki; elevations 
surrounded by an inflammatory zone, and the large intestine had 
deeply congested patches of mucosa. 

lu tlie caseous nodules Wi^re agglomerations ol small oval, egg- 
likc bodies, with granular contents and a widl-inarked capsule, and 
were considereil to be identical writh Lt*uckart’s> coccidia. They were 
kept in \Vater. and p^oro>perins ini'ly developed. He (.onsideri*d 
them to be Coccidiitm *vifonju\ and to bej present in the sple<*n, 
but does not state anything definite as tn the intestine. 

In all, thendore, uj) to I<jt8, Jive cases have l)ei*n roi orded. 

Dobv ‘11 does not con'^ider this p.irasite in be Eunaria sticdcCt 
judging Iroin Dressler’s drawings. 

Gubler’s case Was considered to be a hydatid cyst. Dobell’s 
ecnclusions are that there is a coocidud parasite winch very rarely 
occurs in the Inunan liver, and n-seinbles E, sliodu\ but is ccuisider- 
ably smaller and is jirobably a dislinot spudis, though piThaps 
belonging to the saine genus. 

Distribution. — liun >pc‘. 

Pathogenicity.- -It causes cyst-like swellings ol tlie livir, wiili 
enlargement of tli.Lt organ. 

ORDER III. HMMOSPORIDIA Didlein. 1901. 

Synoiiyin^--Ilu‘fnocyiozoii ]\IeMiil. T9r5. 

Definition. — ^'rdospoi idia, (>)ccidit)iin )ii)lia wii h< )ut rr>istant spoi es 
in the sporocysts and with the tn>i)hozoite stage intracellular. 
With alternations ot generation, se.hi/.ogony in a vertebrate and 
sporogony in a blood-sncking aithrojiof.l or leech. • 

Remarks.--- -Mesnil consirlers that tin* lamily Ihemi»gregarinid.'e 
is related to Leger’s Adeleidea division ol the Voe.cidiidoa, and the 
Plasmrxlidic to the Kimeridea division, and tli.»t they shouhl find 
their places in that group. He considers that the genus J.eiic(»cyto- 
zoon should come into the llicmosjiorjdia, and that the Pirojilas- 
midae require more study in the invertebrate before be.ing classified. 
There is no doubt that Ha:niosporidia is meiely a temporary onler 
in which to place forms pending a fuller classification, which w'ill 
probably be on the linos indicated by Mesnil. 

Oiasslfioation. -rhe following lamilios may be tem]>omrily ]>laced 
in this order for convenience, and can bo differentiated a^ lollows; — 
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A. Wilhiuit htvmnzniii - 

1. ]avc in ri'd nncl wliito blnud ct'lls in llu- pmplioral 
1 )1 1 )t )d flefin ofirriidrin i tier . 

11. Live ill white rells in llu* <»r£f;ius -Toxof^lasmidie, 

HI. Live in red o.ells in llie p(Tipheriil l>](»)d---7Vro/>/fl.s- 

VlidtC. 

]». Willi hicmoznin 

1. Ookiiit le ein v'^i't ;iinl forms nil -Phifiuwdida\ 

11. Ool/iiii le is iiikt kiiowni to eiicvsi ■ -lltvmoprolcida^ 



I'K.. 3 17 

fiai lud 

tanth I S \ Miu‘N. 


I'xMlIV 1 1 l.Mn(.Ki:(. \KI\Ili/E NeViU-l .« llKlire, I 9 OT. 

Synonyms. — iNji; il /'tuuspoytU Mindiin, 1903. 

Definition.-*- I m wUu heilhcr iliegjiiU(‘loc>l<.s 01 liic Kchizonts, 

01 U^tli, an- ]»i ofiil II' r« d (ii uliii* .1 IK iii llu- ]k i iplu-iai hlootl ol MTlehratrs, 
aii<l in wliK 1 i SI lii/Aii'diu I.iIm s jiUi (‘I iihi‘i 01 I lie ((‘IKoL llic |)en]>luTn 1 blood, 
01 111 tliosi- ul .«‘Oinc 411 ‘.Mil, V lull' .sporn^ony lakes e in llie bod^'oi some 
Iiloini siK kini. invei lehi.ili*. .six ii as a Jeetli, a Ink, a nnle, or an insect. 
Neil In r .s( In/unls nor .spot oiilr 1(011.1111 IweinoAnii. 

History. - All lioiif-'Ii Ihe JnsL li:eino'.;ii g.Mifio \va.s dis- 
(oviUil in a JI.14 .Is far baik as iS3f» by riiaussat, who 
il w.'Sti neiiialcMli . U Is only (jiiite ilci'IiII}', ovvin;< 
to lli4‘ labours ol Sinibon, AIi^s Kobettson, Chrislo- 

]iheis, am! ollnis, that any a»i unite knowleilge has been 
obtaineil. 

J he evolnlnjii ol iln* knowledge lom erning these pfira- 
sites nin\ be bin lly .* i.ilol, 

I»i*.i4ni u-'l, as ineiitioiieil alKi\e, by Ch.ms.sat, Ihiv wore 
rn\l ..((11 1 >> K.i> j^.'iiike.stir in 1.S71, and thought to be a 
stage in tin' Iih iiislory ol the Jiog liypanosome, I\ {Un- 
i/ulinti] •t'ltm, and iluii by (laiile in ih.So, who mistook 
them Jor 44 II im heioii*^. in ihS3 Dauilew.sky Inst ajiphtMl 
the n.inie* I la inogiegaiina ' to tin, jiaiasites hi* toniid in the 
bliiod ol toi till .(saial h/.ii>K. In nS(;| Labile Ll.i'.sitied them, 
(Afti'r Sain bon ) ai4oi4lnig to Iht k l.ition.sliip betwien the length oi the 
paiasitt and Ilia I ol llie blood ('ell, into (1) J)r\paiiidnim, 
])<'iiaAil4- not nuiK tJianthid 4jiiai b rsoi Die leiiglli oi llie host i ell ; (2) Kayyo- 
paiiisile not (\((eding ho'-t i ell in length, and destioyiiig the iiudeus; 
10 J)tiHilru"ihYCt, j'luasile e%'(i.4lnig the host lell in Knglh, and bent upon 
it^elt. 

'I'hu tirin Jj,tp,tnii/iinn having bieii ]»re\iuuslv emjilo^ed Jor one of the 
lb t( lokaryota, it was n4i4r*..iiy to altd it to } Ihi, and the Ilmiii 

wri*. also alliiefi !*> I».inil 4 wsk\ in i.syy to ' I IcCmiigregarina ' 
(Mif'. but siiii e Saiubon and others ha\e (l(.‘Mii 1 ied so many new 

spei j( Dll') 4lar.'atii atujn lai loiigii ."taixl,-., not tan a n.iliirtil .inangiment be 
j)ro])0'-(!l until tlie hle-hi-.tiii ies ol thi \aiioiis vprM 10 jire fully know'ii; Ihere- 
torc the MS.'-.ei-' lion ol I.:iV4Tan is Ik ing iim\ei stilly adojiliil, whuli consists ol 
arranging tium iMioiding to ilie ( la'-si.-, imieis, anil geiieia ni the hosts, and 
lUblinguishing 01 1 \ one gmiis, Jl(rm>i;rc*:iinuu J)anilew'sky, ilii’Sj, the various 
species of Vrlmii an airangeil into Joiir gioiips: (i) jlceiuogregnrinida ol 
mammals; (2) ilieniii mi i^ai'inifiaot leptiLes; ( \) 1 kemugiegiiiinidaot amphibia; 
(.|) Ha;mogrcganijida nl Je.h. With regard to the I lajiiiogreg.irinida ol mam- 
mals, they were tii.si di..^ omuiI by Jkiitley in the blood ol a parLih dog (C'l/m'.*; 
familiaris) in Assam, .iml (.unhimeil by'jtimes iii 1905. In 1905 Jkdtour 
dis<'o\ei(d JIermoi;himn,iu jnculi JSalionr, lOn.St m Jauilus f^ordoni in 
Khai touin, and di'sciiiic d tin i ydc ot b« lii/ogoiix , but though mimcrous vk- 
])enments w'l re conduded with Xn^^psylla clivpatra‘, species ot Dmmuyssus 
(iiiile.s), and Clinocons rotuiidatiis, oniy'thc liberated gametocytes have been 
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tracucl. A danger is fo mist;ikc Cnthidia pulich of (he iloa Jor a developmental 
st^ge of the Il.jacitli. 

In 1905 Christophers discoxered ll.gnhilli in the Indian ip-ld lat (Girhdlus 
indtcus), and trareil its st hoEo^ony ami later i yst iormation in a louse 
{Ilamaiopi iiUsS stcphcm^i)] but he did not obserxi' < onjngaiion, nor di'l lie 
reinfcel rats Irom the louse, and iiiiailv in njny he .i]ipears to llmik il prob.ible 
tliat the evsts lie deseribed may hax'e nothing to <lo xvitii the ii.L‘iiii)£;ri gaiiiie. 



Fi‘i 1 1^ -I-iri-C'.wi.i. oi' Mxiiorn. 

(\rter :Mill.‘r.) 

I, 2, I'ree. sporozoites in the intesriuc ol the rat pemtr.itiiig ihe villus and 
entering the bloorl; 3. entering the liver cells; .j-S. seJii/iiLiuiiy m tin- livn , 
0, merozoite about to reiiitecl a liver eell; lo-ii. in‘'ui/<>iu. iiilecuiig a white 
blood cell; 12. free verimeuK's in the stomach ol the louse; conjugation: 
14. tlie zygote; 35, ookinete in the sU)iii.icli; id. ookuiou* in tlu* wall ol 
the stomach; 17, ookinete; i8-n». iMicysl; 20, spoiobl.Lsis apjnMiiin* ; 21. e.iily 
sporoblasts; 22, sporoblasts; 23. late sporoIil.isLs ; 24. ioiin ilioii of spo'-.iz.jii**'. 

^ In i<KiG Adie discovered a lia*mogj*egaiinc in I'pitnvi: rattu-, Tudioin (uu in 
Ji. fiorvcgicus, C'hrislojdievs another lu l^atton auoihti in 

rumamliulus pen ua ntn. 

In 1907 Christophirs traced the sjKirogony ol 11 . cain', 111 l\irp»i ph'*ln.'> 
snnguifieus. In 1 90S Miller (uiitribiites a most valuable papir on H. mitris 
Baltour, 1905, under the term Uvpaitjzooit permcwMnn Miller, ly -S, in whi« h he 
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not merely Irnccd out ilio ( ^ i le ol sc hizogony, but also fully thal of sporogony. 

'J his was the lirsl ilescriplioii ol the full liU'-hislory of a hsrmogrcgariue ever 
given. 'I'lus paper is also of Ihe gf c'ale.sl iniportaiii e in arranging the classiA- 
eation ol the i-la'mogrc'garjiiiilM. »oi, as already slated, Ray I.Ankester in 1871 
believed ihKilf.wmumi might be a stage ot J rypanosvma fotatoriurntmA in 
this was siip}>orLecl by Ihllel in wlio cousidered that he could ipfect 

clean Irogs with haWigrega l ines by the biUs ol leeches containing trypano- 
somes. 

Rrnnipl's experiments in icm | on Ihe .‘'jioiogony of 77. ftccgewiw in the leech 
{Placobilelld caUm^cm) also sup|)()l<^ tliib theory by linding a binticleale^ 
condition 111 Iheobkim tes. Mi.'-b Kob* rl^on believes that hamogregariucs have 
a trypanosoiira'siiige. 'J bese observus would lluTefore rlassity the Hsemo- 
gregaunicia ^Mth Ihv Hiniic Ifata ; bin against this Jiruinpl in 1967 has shown 
that iJillel was jnobably mistaken, ior il leeches inlected with T. inopinaiufn 
aie I'iaLed on a ' dt'an' Jrcig a tr^pniiosoiniasis results, and iht fact tliat 
tlioiigli Sam 1)011 litis oitc n sec 11 lueniogrcgaiiiu'S in snukc'S and lizards, trypano- 
somes are absent or lare. 

'1 he lile-hirdoi\ ol 77 . fuuns as worke*! out by Miller shows no trypanosome 
stage', and cleaily indKait.N that the llcMiiogn'ganiiida belong to tim Telo- 
spuiidia, and are related to the Gii'gaiinida aiul ( oei idiidea, as was pointed 
out by J,averaii 111 Jhyh. 

With regjid to the 1 bemogiegarinala ol rejililcs, a \eiy complete work 
is that ol Saiiiboii in on fhc' paiasites in snakc'S, where a mil history 
will be found. Those whii h occur 111 tortoises and crocodiles him been 


studiecl by Hanih w^ky. ('nstelUuii and Willey, Miss Robertson, Pobell, and 
others, while Sic'gcl has worked out lulK the s( liizogony anrl sporogony of 
7/. ib funiovi in the lec'ch. 

'lilt* IJamiogregciniiula of lizards have been stiiclic'cl by Danilewsky, T-averan, 
Mine liin, C. I'j.in^a, and otheis, and those ol ain])hibia by Chaussat, J^inkcstcr, 
Jhllet, Durliani, JViimjd, l-abbe, ia'.'>agc, and others. 

LIte-History. — 'ihe most aaiiiately known lile-hislory is lliai given for 
77.9n20'id*Jkiiioui by Miller. 

Scht:.ogoiiy,~- 'Ihc asexual repicMluclkm takes j)la(c*in the cells of the liver, 
in which the young trojilio/oitc* ap]ic';iis as a small spheriral organism with a 
laigc vesiculai nucleus c ontiniiing a u c ll-cleiined karyosonie. The trophozoite 
glows ut the expense ol the h\ci (ell, the nurle.us ot wliicli is pushed to one 
side, and in clue couise In comes a sc liizunt, wliic h divides into twelve to twenty 
meiozoiles iiucl a * rest ' body. 

Some ol thes( merozoites on liberation enter fri sh live r cells, and continue 
the cycle ol sc liizogony, while otheis ciilei mononuclear leucocytes, in wliicli 
they become iiu jsled, and dc'veloi) into ganiclocytes. 

i»porc)/;ony.-— Sexual rejirodiu tion takes jdace in a mite belonging to the 
(iaina.'^ida* (’.ilkd IxUip^ I'n'iiUhuius Jlerlc’se, which lives on the blood of the rat. 

'ihe gaiiietoi \tcs, libciatcd Iroiii the hmocytis by Lhe digestive action ol 
the juu IS ot ilie iiiite’s gut, arrange theniM Ives in coujiles, w'hicharc at first 
exactly similai, but whu h Liter cldb leiitiatc into a la i ge encii ('ling form. 
wliK h is nioT ( gre* ijulai , and w liu li is jirobably the mac 1 ogamete, and a smaller, 
moie rounthii, and b ss granular inu rogamete. ZygoMS now takes place, 
lornung an ookim lc, whu li glows, and leaving the gut by piercing the wall, 
forces Its way into Hit body 1 avily, wdiii h consists ol a sciie.i of small spaces 
betwTen the organs, and further into llie .sliciillis ol the muscles, and into the 


investing membi a ne ot the salivai y gland.':. 

In the tissues the ookinete (ni\-i»- and bei onics the oc)cy.st, which grows 
rapidly in size, and unde igot s luu If.ir die ihoii. 

The daughter iiucAci \C3 \\»(. a'.' b \\cm c^ues t ovc'red with 

VJ to IOC-) bud -like pi ojer iJolis, jn cut hoi whif Jia dih ji im fo be/mimi 'J'hese 
i,ad« b>^k ,>n /n,in jii./ ioim //ic .s,)oro/>las(8. Ihe iwdei of 

Whirh divide, fornuiiff daut'IiiiT whiiii galhei at ihe mlo wbUethl 

whole sporoblaat SboU rod-Iihe j.rore^M S of cvtopC Meh 

fauijiig a vvehtvs, iiow hn ak oU from Ihc bitoroblasU eai'h of wM<'h 
iLSPorozoitc, of which there aie on an avei^'e Sxt^'to ach " 



HJEMOGREGA RIETDJE 


481 

Infection of the rat lakes place by ingestion of the mite, when the sporozoites 
are liberated by the juices of the diiodcniim, and beconu* actively motile 
striated vermiciilcs, wiiicli j »cnet rate the intest i lui 1 \ ill i, enter ilu* blooci stream, 
and are carried to the liver, into the lells ot which they j)cin irate, and start 
tkekcyclc of schizogony. 

As the miles leave the rats during the day-time, and only leed on them 
(luring the night, it is easy to understand the luanner in whi* h the dis<a.se 
spreads from the sick to thi h<‘alth\ . 

Variations In the Life-Cycle. - 
The lile-histoiy of II. tuith'^ is 
peculiar] V iiilcrcsling, bet a use jt 
is fully known, but it is not ipiite 
typical for all ha'nuii'iegarincs. 

Idr in it the gaineto* yte'. alone 
are found in the pei ipher.il lilood, 
and they are ein loseil in leu- 
cocytes. ’ 

Other speeies, howevoj, sliuu 
marked dilfcrem es irom H. witn . 
for the majonlv arc ionnd in leil. 




FlCf. 140 *— //d.’WUi'Jcc/W'b/a •'ilUifu' 
Kohi k'lSON, s!tn\\lN«. N ni/o- 
OONV' 

(Alia -Miss IVoImtIsoii ) 


•I*. 1)0 lit! tiinjtmtn'* 

slH>\M\*. MaI.K \M> 

1 1 M \I 1 , *^1 Is. 


not while, (orpusdes, while in '^.niie the whole pioii.*-.- (»l si hizogofly is 
completed 111 the blood .riiecini . tin n foil .1 bw niuie gi i.Utd leinaiks aie 
necessary to sii]i]ili incut the hb hisioix giMii.ibove. 




I'll. 15 J. -■ntrthOf;yti:jnitii 
SsMr.oN, sHiiwiN'i. t'vrsii.i .wo 
Cm LiNiis. 

[After SanibOTi.) 

The peripheral blood of tlie vertebrate can contain tro]dioa)iti'*s, luzonts, 
and gametocytes lying either in led or while <oi]iiisi Ics. tin two latter iK'ing 
contained in a double (a]»sule, w'hicb is jirobably fornud !•> fhe parasite, 
and which is always iu close attachnieiit to the luiilcu.-? ot the liost cell 
Schizogony begins with the young tropliozoitc lying iice in the enclosing 


SAiiiio.N : o\ \iM Ci \Mi. K)i \n . 

fAllei S.LiiLbon \ 
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cell, as an oval, lusiform, or club-wsliapal mass of cytoplasm with a larupe, 
liomogencoiis nuclf^iis. As Lliis tFopliozoi‘''e grows it becomes encapsnlM, 
and forms tin' s('liizoni. whirh, when hilly grown, is a large oval or rounded 
body, with a <-oiititil iimlcus, and with the cytoplasm filled with spherules. 
This schizoiit usually lies in an enlarged ami doharniogiobiiiizcd cell, xn which 
it is .sc'cii to i>c siii'juuiidi'd bj' a thuk capsule, whi< li shows tlircc definite 
cleavage linos, of wIik h two cross it transversely a short distance from either 
pnl'\ while the ihiril is longitudinal. 

There are two vaiieties of silnzonts, one which gives rise to relativdy few 
large merozxjiles called ' maeromerozoitcs,’ while the other breaks up into 
relatively inaiiy smiill mu'roineiozoiles. 



Fh.. 15? uiUtUniis C\si icli.ani anfd Wim.ky, showino 

niF of thk (lAMKtocyrE fr«)M its Capsule. 

I \fier C.i>teilini .iml Willey.) 

I'his diifeiontinliun i.sMUi.'^idi ud to bi a pi dude to the loniution of marro- 
€^n(l mil ro-gatnc'toi ytes. I'siiall^ the schizont dnules into eight, twelve, or 
sixteen morozoites, wliu ]i luas esi .ip(> iruin the en> losing i ell m the peripheiul 
blooil, but more geneially <io so in au oigan, such as tin* liver, Inug, or bonc- 
luanow. t)thn ha'inogu gai lues, like il. jacitli aii«l JI, uittris, undergo seg- 
nienlation in the ( ells ol an organ sin li as the Uvei . 

The ganiotocytis are easily ret ogniAibh iroui tiu' sduzouts, as they lie bent 
up in the (n})siih . .iiul beiause the etu losing tell i.s nut aitcilcd by the para- 
Mte. It is not ])o^sib1c tii present to differentiate between tlie macro- and 
tin- micro-gamctocyte. 



Fjci. 1^4.- -Utswnfffcgarifiii scligwauni Fig. 155. — lia'mogregarina seligmanni 
'S\mi«jn: Frle Spoeont. Sambon. 

(AfU-i Stimbcn.) According to Sambon. tliis liguro 

' proliably represents conjugation. 

(After Sambon ) 

In shi d bloo'I thev cpiic kly escajn* from the i ap.sule, which may be seen to lie 
doulde, Jor Sambon »le]iic ts a gametoeyte whub lias escape<l from the outer 
wall oi the c ajisnle, but has the inner wall still adherent. 

When free, ilnyau .seen to be oJ an elongated, club-shaped lorm. At the 
tliicker end, whu h i.s an tenor, there piojec ts a small retractile rostrum or 
beak, from which a clear line, probably a eytostonie or pharynx, runs back- 
wards through the cytopkism. and ends near llie nucleus. 

The ectoplasm showh at limes a difierenliation into three layers — epicyte, 
sarcocyte, and myocyte* — while the endoplasm is granular, and about its 
middle is found the round or oval nucleus. 

.\ccording to Sambon, conjiigalioJi can be seen taking place in blood spr^d 
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on an ordinary slide. The further history of the cycle of spozogony is only 
known in II. muns and H. cants ; the former has already been described, and 
the latter will be mentioned later. 

K^:entiy Henry has shown tlisit Balfour's infective granuh* is a phase in 
the life-history oJ II. ^imondi. llsmogregarmes can be (.iilti\aLed in Nicollc's 
blood-agar medium. 

No hsmogregarineb are at present known in birds nor. until n-ceiitly, in 
man, but some peculiar parasites luive been seen by t'astellain and Willey and 
others in the peripheral blood of man (p. s;3.s); whetlu*r these will prove 
to be luemogregarines, or whether Uie> belong to some other order of the 
protozoa, remains to be seen. KrtMUpl has ri*ci*ui Iv dcsenlx'd a Ineniogreganmi 
in the spleen of a Cliim*sc. 

Olasslfloatfon.— As already ineiitJoiU'd. the species ol thr genus lla^mogrcga- 
rtna Danilewsky. 1 885, will be arranged ac cording to their liosts. Some an tliors 
recognize flepatozoov Miller, igcjS, with if. wtrn.s Haliour, ‘as a type, 
and distinguish it by living 111 leucocytes, and sound hues undergoing schizo- 
gony in the cells ol the internal orufins. 


HAi:MOGKK(;AUlNI':s OF TllK MAMMALIA. 

Hsmogregarina ho minis Krempt. 1017. 

Definition.— Ha»mugrrgarina Lound only in the spleen of man siittoring iroin 
splenomegaly, in t'liiiia. 

Remarks.- J he inh 1 ticju appe.irs to have been ac (piircHl in ('hina. 

Morphology. ■ I he tiamsile lues 111 red c.eUs wliuh inc rease in size. Inside 
the red cells the* orgaiusiu lie^ in a capsule, J<>X5 nnrions, and is verniitular 
in shape, being bent or iwisled. 'I‘hc*re is a giaiiulnr niu lens, inosllv ronlral 
in position. J*arasitcs winch luive esiaped Iroiri the led ccdls and lie trc*e in 
the plasma are identical with those ioiuid in the 1 ells. 

Lue-Hlstory. • l 'f 1 known . 

Pathogenieity. - -Believed to ( ciusc splenomegaly. 

Hmmogregarina muris Balfour, ic^o^. 

Synonyms . — Leucocylozotm tuiti-K Btilloiir, 1905; Hepuin^oon pvfutcuMim 
Miller. 1908. 

H. murts is louiul 111 the inuiiuniu lear leucocytes ol J-piwys von tgicn.^ in 
Khartoum, and in white lats in Washiiigion. ]>.C. 11s sc lii/ogoii) and 

S[Jorogoiiy in Lc/ap* echidninti'^ have alreacly been desuibed (p. 47c#)- H 
caused ansemia. sevei c illne.ss. and dealli in the rats. 

Hmmogregarina cants James. ic>.5. 

Synonym.— Lntoucylosoon ctinut James, 1905. 

Htamogregarina cants wasdistoxerv.'d by Bentle\ 111 the blood ol a pariah dog. 
Cants familiaris, in Assam, and this disioveiy wa** Inlly tunJirmed l)\ |ames 
in 1905. Clu'istophers wa.s tiu lust inMatigator to trace ctut its iuli lilc'- 
history in 1906-07. 

it appears to be common in jiaiiah dogs in Assam and Madras, but moic 
particularly in the puppies and less loiiiiiion in the adults, it is also found 
in Ceylon, and, accorefing to Dutton, lodd, and Tobey, it probably occurs in 
dogs m the Gambia. 

Morphology. — 'lUe ]>arasite is seen in the white eorpusile oi the penjihera I 
blood as an oval, unpigmeiited mass whicli is diliicult to stain, and winch lu.s 
in 'two envelopes— outer foinied from the cytoplasm ot the lurpusih'. and 
an inner formed by it-self. The cell in which it lies is not typical oL any 
corpuscle, though at first sight it resembles a polvmorphoniiclear leucocyte. 
When stained, it is .seen to possess a 11 Helens m the .shape ot a massol chromatin 
stretching across the body at one end. 

Sohiiogony. — Schizogony appears to take place only in the bone-marrow, 
and has not been seen in the liver or spleen. It begins by tlie parasite gathering 
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into schizonts in liver cells. The schizoiit (Iniclos into a large number ol 
meroasoitcs, leaving no residual mass of undivided cytoplasm. 'I'he mero- 
zoiltis proba1>ly iiiteit llie red blood rcllb, and alter a tunc tan escape intp 
Ihe liquor saiiguiiub as free f ropliozoites, and invade the liver cells. 

WJial happens to the free vcrmieulc is not known. 

Hasmogregarina funambvli ration, 1906. 

Synonym. — Leucoeviozoou Jiinambuli l*atfon, 190O. 

This parasite was found liv J\itton 111 llie large mononuclear leucocytes of 
Punatnbulti!, pennatu (the Kathiawar palni-sc|uinel). 

It lb found in ( )sl'> in Ihc lein oevtes, uiid us Im-c fornib in the plasma. No 
evidenre ol bihizogony toiild be loiind. in the gut of the louse (Hantato- 
pinn'i sp.) parasitic on the-^c s(|uiir(‘ls veiinii iiles lould be found, and al<^ in 
the ccrlome, but lui liiilhi 1 ili'M-Uipiiu nl look place. 

Hffimogregarina ratti \tiu\ 191^(1. 

I liiMs a hu'Tiiogi eg. lime loiind iii th> Uiuoi^tesot l\pimYSi }aUus, 

Haemogregarina fells t hribtopheis. iqnti. 

Like 7 /. M/;/ mU iiniiid iiiials. It \\;is disi o\ei ('(1 by ration. Sdiizo' 
golly and s])or 

II.'KM(k;KL(. VKINKS or KKITILIA. 

Hsmogregarines of the Grocodilia. 

//. httuktfit Siiuond, io"i. 111 (iinel ; Jl. Gwaodilihorttm 

llornei , lyoi, 111 (^stvoUrunts ittm.sp,.’* I'ope. «iiid 111 ( titiuphormlvs Cuv. 

Hminogregarines of the Chelonia. 

A very laigt iiiiinber ol luimogieg.iiiiK an known in Chelonia, but the 
best -studied liJe-hislorv is that 01 77 . ati'pamwi 

Hamogregarina Stepanov! DaiiilewsKv, ihSg. 

77 . siepa}nn*i is a p.irasite in the leil blood -i or] tusilcs ol tortoises— 
/:wv.s orinculans L. ;iud C 

II a]»pear.s in two loiin.^- une kidney-shaped, aii«l the other long and thin, 
and bent upon il.sili 

Ihe young troidiuzoiir is ( liib shajied, and grows into the broad kidney 
form, wliuh 111 the Knu 111.11 io\^, livei, o: s])leeii lireaks up into nicrozoites, 
which, escajnng from the nil 1 ell, tonqilele the i\de by entering new cells. 

'I'he ti’0]>hozoi1(' grows into a large o\a] lonn, wlin h elongates until it gives 
use to the long tliiii iorin wlin ii is tient u]ioii itselJ. 11 blood lontaining this 
lorm is suckl'd by a leech {rhitohdtlla tutnumya Aloqu d'and), it escapes from 
the I orjnisde in the inlestiin-, and. eiiti-iing between the C])]thelial cells, 
ih \ c1o|is into a mat rogtinief e or a inicrogaineti*. and forms an ookinete, which 
waiiii- jv, into the blood vessels around the inlestine, and so gets to the pharyn- 
geal ^■l:ind.'». in whu h it Ix-ionies an o6i y.st Jormiiig iniineroiis sporoblasts and 
sjiorozoiK" . will! h (oiiipleti the i yde ol .sponigony by entering the tortoise, 
when it IS again bitten by the leec h. 'J heie is also exidemc of the infec'tion 
ol the ova ol the lee< li in the finding ol .s]iorozoiteb 111 the pharyngeal glands 
of immatiiK' embryo leec hes. 

Hiemogregarlna nlcorla Castcllani and Willey, 1904. 

'Ibis parasite is common in the tortoises (Nuoria trijuga Schweigg) which 
an* found in the ditehc's and iiuirsliy lands round Coloml^o, and also in Colombo 
Lake. 'Fhe young trophozoite grows into the schizont, which divides into 
merozoitcb. 
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Other parasites are;- -//. laverani Simond/ igoi , in Emyda i^vanosa Scliocpii . 
H. mesnili Simond, 19OL, in Kachuga tectum Gray; H. hilleti Simond, 1901, 
in Trionyx carlilagincu!* ncxldort; H. stepanoviana I^ivcran and Mesnil, 1902, 
in Damonia reevesii: M. ram l^veran and Mesnil, 1902, in Pamonia reeoesii; 
H. mauretania Sorgent. 19 «m, in Testudo ihera H. hagenesis 'Dllc^oux, 

1904, in Clemmys lepvosa Schweigg. Its sporogony i*- saitl to occur in Placob- 
della catenigita Moqii .-Tand . II, vitiake Kobertsou is Emyda vitlata'J^iQS, 149, 
157, and 158). 

Hnmogregarlnes of the Ophidla. 

The hsemogregarincs oi ()]diidia are nnmoroiis, but Ihcir blc-hislnry has not 
been properly btu<]iod. Tlicy Jiave nioslly boon ilt'scrilwd by Sanilx>n. 


Hamogregarina mirabllls Castoliaiii and Wilicy, i'mi 4 (i'lg. 

11 , mirabilis is a parasiie in the rctl celih of Fropidonotus piscator St. lin. 

'Pile trophozoite js vortnicnlar and largo (12 ju,), and stains itnirornilv blue, 
leaving no clear pole. Tlu* iiiulcus is doTist*, anri placc'd near the aiiLerioi 
end, and is enclosed in a ,well-dovelopotl 1 vbjcvsi, jwhich is siL]>p]od with 
Schiilfner'h dots. 


Other forms are : ff. pyihonts 
Billet, 1895, ill Python relit idan’s 
Schn.; H. jHiCOtki Sanii)on ami Sohg- 
mann, 1907, in P. »»»/«;•«;. L . U. schat- 
/(s'/rf Sami )oii and Seligmann, in 
P. ?/)i 7 eh*s Liicop.; H, mija: 1..4i\ (‘lan. 



h'jd. 157.- "Hamoffrrgarinct vifiata 
Rohertson: a nR(nnroKM, snow 
iNoPtcruAK Kkii Hr)mi-.s. 



Fic;. 158 . — Hamogrpgartna vittater 
KohI'KTson : Gamktocy’tf.. 


(After Miss RolxTtson.) 


1902, in Iripttdians Mcir.; H, niocaysini I-»i\cian, 1902. in Ancistrodon 
piscivorus Pal.; 7 /. crotah l.H'iveran, 1901, in C rotaht^ mnfluntfus ; JT. ^chgrtianni 
Sanibon, 1907. in J,arhc5i> rintius ; H. zamcnis J-averan, 1902, in Zaments 
hifipocrupis L.; H. man^ovi Samlion ami Seligmann, 1907. in /amevis ffagrlh- 
formts L.; it. refriugens Sanibun and Seligmann. icy 17, in Pseudaspis cana L.; 
II. rarcfacicvi> Sainbon and Seligmann. 1907, in Coluber carats llolb.; 11 . canf- 
liei Sambon, 191*7, in Eryx covicHS ; H. ierzti Sainbon, V)<' 7 i in the boa- 
constiictor; and manv others. 


HsDmogregarines of the Sauria. 

The bc.st known ol llies<' is //. laciriarttm Danilew'&ky, in the reil cells 

o£ Lacerta mvralis l^inr., L, vttufts 1^>ui . h and /.. ncellaU Daiid. 

'Pho young trophozoite' grows into .1 Mlnzf)nl. which is cm losed in a i yto- 
ryst, and wbii h brea ks n]» into merozoites in tin* livci , spleen, or kidney. 

Among tlie merozoitc*' there mav be macromcrozoiles or iniciomcrozoitc&. 
which arc thought to be pi ctur.sors ot the macro- and micro-gametocytes which 
develop in Ixodes ricinus L. This tn k may inlect the lizard in the adult .stage, 
though this must be rare, as it usually attacks mammals, and then only by its 
nymphs and larvae. 

A number are described: II. ihtnnsoni Minchin, 1907,111 the Himalayan 
lizard (Agama tuberculaia ) ; H. schaudinni C. Franca, in Lacerta ocelUda Daud. 
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11.4{>J()GRKC;\KIM?S OV THK AMPHIBIA. 

'I'Jio host bliidird o( tlii'sc is J/a’wogyfgamhi miniwa ( haiissat. 

Synonyms. -Dn futru/fttnt lamirutH I.iuik(‘s1t>r, Lavrraniti tauarum Grassi. 
//. Ktfiuruhi Kriist', I.unKrsft n ilt 4 ramirum Jxiblx*. 

riiis parasili- is loiipd in tin- lO'l tells, Iciicot ytes, and tissue cells ol liana 

eaculonta 1.. 

SthizoKoin lakes plat e in the spli*eii. liver, kidney, and lione-niarrow, where 
the cylui vsts lontciiniii^ round sthi/onls, whuh break up into five to eight 
mat loniero/oites (s to ft) or iiumeioiis microinerozoites to 4 fi). 

file spoiont IS t lull-shaped, and sporogtiiiv takes jihu e, atiording to Billet, 
in the lee< h {HriMtlin), lull his aiiount is very doiditlul, and will require 
( oil tirmat 1(111. 

Ilintze gives a quile diifeieiit de\ elo]iinent in the intestine ot the frog, 
hut it IS |iossihle tl1.1i he luistodk .1 tottidial paiasite ior tlie s])orogeni<' 
stages. 

iMiihitni null s a i)yi fhnin/inm (h.eniogregarine) in the hlood of a toad in 
Paia. and .1 Paitvlos >n 7 it (Lahhej in the internal organs- the loriner is the 
St hizont, and thelattu tin spoimit anti toiind evulentes ol conjugation and 
t \st-it)rniation in I'u leil on these loads. 

//. s/ilt tiJi i/'i l.al)l)e. i«)'iS, is loniid in limitt t’^yciilrtita in Portugal. Jf. hpto- 
f/iiitvii T.esage. k)C'.s, is huiiul in Lt phu/fn t\his ttci Ihtfiis in .\igentina; Lankrs,- 
irtcHa tntiini’i I'anthani, iy‘>5, m 7 n/.u/ 1 r/i'u/i/v. 

Ol* mil*: piscks. 

h'ish ot all kinds and in all ]>ai Is oi tin woild appear to tontain these* para- 

sltC". 

Hsemogregarina simondi Laveranand Mesnil, 1901. 

11 . s/n/em/i is a jiiuasite in (the sole). .Schizogony takes 

phue in tin* letl torjutst les, the s( hi/oiit di\iding loiigitiuiinalh into two, loui, 
or eight lUeio/tiites. Sjunogoiiv tak«s plate in PliitvhMla bolta Kroger, a 
l(‘t‘t h toiind tin liie sole in whit h ookiiu {* s have het'n tound. 

Hmmogregarina anarrhichadis Henry, 191 z. 

// nkian fill hath s 1*, lound in theiatli'-h lihUiUii has lupus. 

Othei hsh ha'inogiegaiiiies an* H . htf:> mtaa Laveran and Mesnil. 1901, in 
lUiutnu’^ ph“li^, //. t/uadrif^t’iJttra in ( alhouvntus Ivni, IJ. platrssa' l..ebail 1 y, 
KZ 4, 111 hlruyomrlts plaUssa, //. f’>r,:;uni^is Mnu Jiui and Woodiock, 1910, tii 
I'ymla hill ihi. 

I'\.MUY 1 nxoplasuiuiiV 1917. 

Deflnition. ILTnitisporidia without lia'iiio/oiu gciicinlly living 
ill wJiitc (ells ill the organs oi vt i tebi.ites. 

Type Genus. ■TvAopla^nut Nifolh- and Mancfaux. rr)oS. 

Remarks. f)iilv two gt iiera 11 K possilih* tlint sonu* autlud's 
iiiiglit 1 ) 1 . icc IJ/i^ip.si^nuia I-r.iii^a. rcji r. and souk* allied genera 
tlieriMU. At iiresfiil we h.ivc elar^iliecl these with the* Piroplasniiche, 
Ovoplasiua m.iy also conn* lien*. 

Classification, llie geiuia ol the Toxoplasiuida* iiia}' be recog- 
nised as follows 

A. With a delinitc* nnclcus -Tt.xoplasma. 

Ji. Without a iiiicleiis- 

Genus Toxoplasma Xicolh* and Manceaux. 1903. 

Definition. — ^Toxoplasmidm of oval or reniform shape, reproducing 
by longitudinal division or by multiple division inside cells. Live 
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usually in mononuclear and polymorphonuclear colls in the spleen 
and internal or/i^ans. Rarely so(»n in the blood. 

Type Species. —To^of^lasina ciondii Nicolle and Mancraiix, 1900. 
Other Species, -r. cunimli Splentlore. found in Om/wrtg//s 


•' # t * 

4 k • # 

• • • • 



I I’vyus^cHt . r\sihi r \Ni, 


cnnicnlits in Hi’a/jl, and T. Ctinis Mello. i<)io. found in th(* dopj in 
Italy, (irnnany, aiul l-Jr.i/il. two Iih'ius and 

('astcllani. found in man ai.* all |)allio,!fenic. ' 

y\ falfyu' Pri)\v.iz<*k. r<)ro, in Japan. 7 \ inn^iuli Sant;iori^i, 191,*,, 
in Mus mit'iiithts in Italy ; 7 '. scittri ( oles nji |. in ICu.t;l;tn<l; T. ratti 



Figs. m lani. igr. 


Saiigiorgi, 1915. in Mus ratlus in Italy; 7 '. sp. (?) Pliniiner. t<)I 5. in 
Cryptoprocta ferox ; T, cavice Cariui and iVIigliano. igif); 7 *. (?) 

Tlieze, 1916^ in Myceles senicnlus are mammalian parasites. 

A number of forms are known in birds—^.g., T, avium Arlio. 1909; 
T, spOYVphila (Aragilo, 1911); T. neophrontis Todd and Nolbach, 
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1912; and T. fraiv^tv do Mcslo. 1915; with two unnamcsl species by 
Plimmer. 1916. and livt by Carini and MacieJ in igib. In sn;ik<*s 
one spocios unnamed was lound by Plimmer in 1916. 

Toxoplasma gondii Xirolloand Maiu'caiix, jged. 

ILndoleucocytii cre&»(.CTitic parasites (1 to 7 /i by 3 to 4 /a, Eound in the spleen 
and other organs of Ctnwdact\lm f^ondn. 

Toxoplasma eunlculi SpIcMidore. 1909. 

Found by Splendore in tlie splrcn and other organs of the rabbit, in which it 
proilnres lesions irsfmbhns; kala-nzar. Sh:»]»c, o\al or reniform; length 
5 I0 8 /4, bn-acllh. j-s to ^ 

Toxoplasma pyrogenes (Instc^ll.ini. roi.v 

Definition.- -r(»x<ip]asiiLL to lurm. 

History. -Found bv in rorj in .1 ca<;o of R])lenomegaly in 

tin- Iropius. Ill t()tO :i siiniKi! par.isihi Wiis found by Feihirovitch 
in tin* pi ri])lu*ral blood of .1 c::isi; o| sjdmomrgnly in .'i <*liild on llie 
PInck Si‘a c<Kisi. and als«i in tin* bl(M»d of a dog from the same 
neiglibourlioj ul. 

Morphology, l^nnulisli o\*al or <*.n‘se(‘nti(: bi>dii*s 2 * 5 "f)-o microns 
in dianirt(T. with liliir staining cytoplasm, and with one large 
roundish mass ol chromatin at one p<»]e or in the ceiilro. In one 
instance, the lanilesl api>eaiarie.iMil a flagelliiin seem * *<1 to be present. 
Occasionally the bodies wen- largei. roundish or pi^ar-shaped, and 
})ossessed two ehnunathi m.issrs, <nie at eacli ]»ole or close togetlier. 
rile bodies W(T<‘ geiierallv fn c. and 'mb' in one* spec iin(‘n were a few 
found in a l(‘nc«)Oyle. 

Wliili* m Un' s])k-cn niniicroiis bodii-s ol this ilcsi ri]>lion wen* louiicl in this 
I ast*. Ill till- pn i]) 1 j( rill blood tin \ wimv .iliM'nt. In tlic ])frij)luTal blood some 
peculiar si nn lure*- win* uh>i-rvod ol roun^lI^ll or pyMlonu appearanre. 
t Ik \ wcic iiiosilv \:ii iiDliited. .ind look a ]>aU- blur i olour with Komanowsky, 
and hhowrd sf\^.-i.d l.irgi iuuim*' ot \ hronialin. ( i»sU-llani at first thought 
lh.it llu—r iuii;l '1 br irl.itnl Id Ko» li’'' iKidji^ oi f. which are 

ioiindi-«li. i)\.d, or i: n jjul.nlv -itiiiniil i tils S 1 1 iin< lolls m tluiTurlrr, found by 
koi ti in Alrir.'iii i.ittlr -adaTiiii; Srniii 1 i*.i d I'-mi. Koch's Ixjdics were 

l.itri I l;i'»sjfu-d uiidti I 'ii(i]il,onia bv<I«)Tidi-i who brlirvcd I h cm to represent 
.1 stage ni the liir ^ vclr ol / Ac //, na paix'a. 

Against this hypothcMs <'a .ifllaiii obsci veil thal thi \ w ei e only present in 
the blood and not in the spleen, and the < hi uniat in nuis<;es were much larger 
than those in tytuiiil Kd< Ii's iiodies. raslfllain \v.i-« iiKllnod to believe that 
tlif'se bodiis iouiid in the bloixl wiie relaud to 'irixoplasma found in the 
spleen in some .sinnl.ir iii.iinier to thal b\ wIim li Kodi's bodies arc related to 
I h'-ili I M. ]i must lie lenieiiibeicd lli.it t'iisu llani's slities were examinc*d 
b> ,1 iiiinibir of piolozdologists and ineilKal men, all of w'hom agreed 
a.s tii the |i.irasiiic ;ind ^udlo/oal n.ilineoi the bodies; but while the majority 
regarded iluin to be ! ovopla^niit, ollieis held the view that th<‘y might 
represcnl a lu w genus between Toxoidasnia ami T.i:islimaiiiii. and a fenv 
tlioiiglit that lliiw might be a inivtiiie ol Toxoplasma with Theileria and 
Aiiaplasma. 

LUe-History. - -Idikiinwn. 

Cultivation. — Sn l;ir nut r.uUivnttHl. 

Pathogenicity.- -ih’ubybly tin- eause of a spli*nonicgaly in man. 
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Genus Ovoplasma De Raadt, 1913. 

Definition. — ^Toxoplasmida^ without dofiuito nuch^iis. 

Remarks.— Some doubt luis bmi thrown upon this ‘^enus and 
its species. 

Type Species. — Ovopla$ma anucleaium Dr Raadt. 1913. 

Ovoplasma anucleatum Dc Raadt. 1913. 

Definition. — Ovoplasma ring-like, with large vacuole, found in 
man. 

History.- -This panisit«5 was found in Borneo in the spleen of a 
Madurese with splenomegaly, who was bom in Java. 

Morphology. -The organisms wcmv gimt^ally found in mononuclear 
leucocytes, though randy they Were in tin* n^d cells. Tluw wen* 
ring-like, with largo vanioLs and without any nucleus, hut the 
cytoplasm colh*cts on oiu* side ol the v.icuoli*. Sometimes it was 
pyrilonn. 

Life-Cycle. It n:i)n>duces by budding and by biiiaty fission. 

Pathogenicity. -May be harmless, but in ct*rtain c:ast‘S pathogenic. 

h'.-\MiiY Pirnpla^mida* hran^a, u^x). 

Definition.- -Hiemosporidia without ha;niozoin living in red bU'od- 
ooipuscles. 

Classifleation.- Paraplusma Stidelin. 191J. is tlie resultant of 
certain l>lood conditions, aiul is not a ])ar.isite. Glohidium Neumann, 
1909, and Immaua plasma Neumann, rgoij, re(|uire lurth(*r investi- 
gation. 

The following genera can be differentiated:-- - 

T. Pii^oplasma Patbui, i«S95. 

3. Smithia Traraja, 1009. 

3. .Vw/Za/Z/rt Fj.mca. igdg. 

4. Thcileria Betti-ncourt. Franva. and r>«)rges, rijoj. 

5. Achromalicus Dioiiisi, 1900. 

6. Rani^elici ('aiini and Maciel. 1914. 

7. Rossiella NiiUall, 1910. 

8. Klleipsisoma Fraii^'a. H)ri). 

9. Nicallia Nuttall. . 

10. Anaplasma'llmk'T, 1910. 

11. /?rF7'Z(mr//i/ Strong, 'I yzzer, Ihne*-. Sellards. and (bi'^tia- 

buiu, 1 91 5. 

A. Cytoplasm voluminous - 

I. Rounded forms in red cells with circular nucleus. 
Schizogony by binary division inside red cells. 
Division may "continue anrl form a number ol large 
mcrozoit es- - . 

II. Oval forms in red cells, which they d«di;cmoglobinize. 
Nucleus large at one side ol parasite. Schizogony in 
the lung — EUeipsisonia. 
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B Cytoplasm easilv visible : — 

I. Scliizoi^ony known:--- 

ia) solitary forms. Numerous 

nllM•o/»>itr^- -Aclmmaiinis. 

{h) Sill. ill <)v;il or ])(\'ir-sliapo<l forms. t)ftoii in i>airs, 
;o-roo inf‘rozoil(\s -Kani^c/ia. 

II. Sclii/o^oiiv unknown: - 

(a) Division in pairs -‘Pirnplasuia. 

{h) Divi-^ion iii lours: -- 

1. XnclfU’^ willioiit (limor|>liisni‘ - 

i \) 1*(‘ »i -slia]H‘fl 'Swollen ]KiraMti*s ocoupyinc: 
thr v/hol«‘ lui'inltli of llw corpuscle- 
Sfiiil/iiii. 

(i;) Small ov.il loims, no hafulKiry (onus — 
Xni/aHm. 

(< ) ll.icillary h>rms -I'kti’Iena. 
j. Niie.Irns with (linioipliism \\ii'ollia. 

('. ('vfitHiism im'isPtlt’ - 

I. Coccus like lio^lies louml in animals -Anahlasma. 

II- Kouudetl .!U‘l roil like bo'lies: - 

ICxlieinilv small, au'l lonn«l in m.in in Orova fever — 
narlnncllu. 

Genus Piroplasma Patton. rSi^s. 

Synonyms, •ilunuttocociits Babr-'^. iSS.s {non .Vnanlli); /*vroso;;m 
Smith aiul Kilhoriie. iSi) j {non TVron); 1 \oilio plasma Schmidt, 1904; 
Apiosouia \'on V\ aiid(»IIek. 1875 [non lilaiichard. T*S55); Babesia 
St.ircovici, r«S<) 5. Am clut^hoiiiliuni liouome. 

Definition. ■Pir<»])l.i'.mid;e lixint; inside red cells,, without volu- 
minous. hilt willi easil\ viMbh*. cvtopl.iMii, not possessinf' any pi#^" 
numt. and miilliplvium bv diviNiiiu. 

Type Species. Piroplasma hovis (Ikibes. iSSS). 

Classification.- -rii' ie me a number of s]>ecies. 

A. In fte.w'j/cs- ; - 

I P. Inr,n\ ill.ibes, i.ss.s), spn-ad bv Boophilns annitlaius, 
/». iLiisfmii\ and //. tiecolorahts -.Vnierica, Australia. 
A-'i.!. and .\inca. 

j. V. (/I'.’i’recns M.ii:FaclviMU mid Stockman, spread by 
Ixodes ririnns h.urojx*. 

l>. In sheep ■ 

3. P. r)7n S' St.ircovici, rSij ». sjiiead ]»v Rhi pice phalus bursa — 

Kuro])e. 

C. In ioos - 

4. P. canis Pi.ina and fialli-Valerio, 1895. spread bj' 

KhipicephaUts saiiquineits <‘VcTy\vhere. 

D. In horses : — 

5. P. caballi Nuttall, 1910 — Europe. 
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E. Tn rodents 

6. V- muris Fanthani, -Jiii^huid . 

7. P. avicitlaris Wtw'on. -Sudnii. 

F. monkeys : 

8. P. piiheci 1 \ II. K<»ss, 1905 -r.;ian(la. 

Piroplasma Canis l*ian:iiiii(] G«illi X'alcrir), l•S(>3. 

Synonym.- Itabom Ctmi^ I’lana aiwl ('■alli Val»Mn». 

Ln i8cj 5 ami (ialli \'alrri<) tuiiiid a 1 ii.niu leriMu lia'inaio/Don in llic 

red blood ( orpusi of a ilo!'\vhii1i was iiii(*sU‘d by ti‘ Ks (/ s L.)i 

and which was siilUnni? Iioin lc\ci. w#‘akni>s, .md slij;hi jiiiindKi*. atl<T 
having liunled in ni:irsii\ lotalilifs. this l•a‘lll•lU)/.(><>n (»c«ii|in‘il \ to j pir 
riiiil. ol till' ( orjuisi Ir;-. iHid ;ds(i ot i til i i‘ii lii-i- in ilu [)l:i*«nM In thi 1 or 
]iiis( Ics the paianLtc.s apju'au'd as pxnionn Imdics.as inan\ as two, lliri'c, lour, 
or tiviMii OIK' ('fii'piibi le. iind sluiwiti anin'luiiil moxcnu'iil. riu'clti;.; in i[iii''.tion 
ro< ovtM i*<l , bill in olln-r dt>j'‘« ih** po-t-iiioi b in showed Ihnd blooil, 1 onj4t*''tt‘tl 
liwi and spleen, with Klein sliiiiiiin; ol ihe ii-siies ami iniiotii loci in the 
omentum near Ilu* paiureas Ulbei s\niptoins noted h\ iluni in dof*s 
weie li:rmop;1obiniiiKi. aiioreKi.i, |)ios1iation. .iml eiini* intion. 

In 1890 lliileheon desiiilu-d the ill *i*ase i .iiised liy this parasite as ‘ nialiK- 
nnnt jaiinduc’ or' bilious le\ei ' in doiAs It is also known .is ' malignant 
inalaiia/' hondzieki/*/ and ' nialaiiai level.' and is said to ha\i‘ olteji been 
mistaken lor disteiiipi r. *1 he diseasi is b\ no nuans iiiuommoii 111 doj^s 111 
the tiopKs, and shoiiM bet.ilh-d* t aiime piii»pl.isiiirisis.' 

Geography.- It n* known in Knrope. espenallx in l.onibardv and other 
parts ol Italy; also 111 I'laiiK. In Alina it is toiind 111 South \trua, ICast 
Alrua, Senegal, and other paitsot Wist Alin.i, ami also in N'orth Atrna. 
iiK hiding Kgypt. .Niittall sugee.sts, howevei . t h.it the Alrjtan Piir>]>l.e 3 ni.i iiiav 
be (liiLtTenl lioni the l'tiio|Han. In Asia it is loiind in India ami ('eelon. 

Place and Season. -ilL appears to be niou* «oinnion in coast towns .*ind 
districts, and less i omnioii 111 liiglnr inlaiui plai es. It sim'ihs to h.i\e a 
seasonal xariation, but this is not piopirly umh istood. 

The Parasite. I he lile-i i • h- m the «log lui'» been most i .m liillv studied bv 
Xiittalland Cbaham Smith 

In the lie.sli blood it is note<l th.it the inle(1e<l (oipiiMle-. «iit pale .iiitl 
eiiluiged, and (ontain iriegiilai, dai k 1 oUnirol, ]n'.ii shaped bodies, posse.sting 
a central ictiaitive portion. VnueUnd 01 globular non motile budn s may 
be iioU'd, and also many tree ioiins. 

In s]h:( iiiK'iis stained by J.eistiiinin's im'thod the paiasiii'. sum to foiisist 
of a bliU'-(oloiiri*d ( ytO])lusiii. with a tleJicale \ai iiolated or tiabci ular stun - 
tiire centrally, but mme condensed around the })eri]du'i > . 'I'liis < vloplasm 
mav I ontain a single homogeneous mu h its. w lin li ha.s .i \iv id led < oloiir, and 
is olU'ii lonnei led by e thin sti.ind with a ioosi* in.iss oi 1 liioinatiii, wlin h e. 
situated near the blunt end. 1 he ]iar<isite< ont.iinsa vai iiole. 

Sohiiogony.- A iiee ])viifi)im ])ai.isit(‘ (pxriiorin st.ige)* I'liteis .1 1101 mu 1 
red b1ood-corpus( le and beionies loiinded (iing st.ige) 111 shape, while the 
loose mass ut i hroiuatin is liiawii nea*' to the original mu leiis, win re i( ion 
deiises. binally it iii.ses with that mu lens, loriiiing a single ihroinaiin masi.. 

The ]>arasite now thiows out pM'inlojiodi.i ami appetii^ as an aiiueliii 
(ani(i‘])oid stage), and llie t hromatin Mibdn itles into two iiiu(|nai iu.m^e-, 
roiiiiet ted W'illi a thin stiand. 

'ibis ama'boiil stage lasts loi a long time, at Ilu* end ot wdiuh the ]iaia.-«ite 
enters ii]>on a (|ui(‘st ent stage, in wrhn h the vai iioh* appears jii a siibi i niral 
position, and tlie chromatin, which lies along its maigiii, h.is its two Tiicis.ses 
widely separated, though still connected by the thin •'Hand alie.idx h I erred 
to. The smaller mass has divided into two, making in all ilnee masses ot 
chromatin connected togcthei by ehromatiii stiands. 

Two small symmetrical processes of cytoplasm protrude from the parasite 
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in the neighbonrliood ot the two small rhromalin masses, wliich they carry 
with them. 

The processes enlarge at tin* «*x]>ensi* oi the rest of the cyloplasnif and the 
vacuole iliMiles, ami I he >0-1 ailed tiefoil stage is reaehcil, in which the main 
mass ol thf rhronialin. mm li reduced in size, lies at the base of the two 
processes. 



h'K. - l>iA<.R.Mi or riiR Lifk-Cy( LI'S ui* l*irnf4asMa cants. 

(Afler Null. ill .likI < iuduim-Smith, ChiiMDphers and lircinl and Kinghurii.) 

1-121', Ue]. idiiitinii by simple dieisinn. a-a. re])indiichon by multiple 
division, A-h* ol u n.igell.ite form; [2V-25, si)orogony in tlir 

tick. 

'llie single sLiaiKi 1 oiinei ung the two bmallcr Llironiatin j)artKlch has 
sliortened and di.sajijx ux il, .so ilmt ilie stiaxul ol each small mass now rises 
directly from the primipal <hioinalin mass. Tliis now divi(lc.s into two 
nuclei, connected by a -Ntiaiid, while the lytoplasmic proccsse.s become large. 
Finally, the cytoplasm divides, and twfo pyrilorm parasite.^ are touml lying 
sideby sjcleinonecorpiisi Ic, an arrangement considered typical of a piroplasma. 

in eacii parasite is a vacuole, and a principal chromatic nucleus situated 
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near the pointed extremity. Irom which a tail oi loose chroma 1 in runs along- 
side the vacuole towards the blunt extremity. 

•The corpuscle now ruptures and liberjiles the Iwo paia«iU*.s and some 
granules, representing rcbidiial niatlir, liom tlic paiasite or Ihe (orpusrle, 
or both. 

Two slight vana lions of the j»ioee.ss liaxi* been clescribed by Niittall anti 
Graham -Smith; in one ihe two ninli-i and then '.Hands Jorm\in hourglass- 
shaped mass, and in tlic oilier the slrnnd ami set oiui inn lens loiin a reticular 
mass; but bolb develop into the stage tlepieted in tlie diagram. Four 
pyritorin parasites may be found in a (*orpuscl( iiisteail ol two. and this may 
come aliout by an invasion of the corpuscle by two pvrilorm sbn])t'b. wliit.ii 
procei*d lo tlivision, or by the ilixision ol Ihe iinjiiuelear 'Shape into t’wo, 
TOth of whit. h prtKeetl to develop ugiilaily. Kipiochn tion by gcmiiicition 
'with the loimalion ol one or two biiils has tn-i n iltsiribed by Urciiil and 
Hindlc. and of niaiu buds by Kinoshita. 

Flagellate Forms.— Nuttallciud (>iahaiii Smitli m i(j"5d(‘st iibed laige ioriii.i 
in the blood of tin' fust dog 'wdin )i they initt ltd in t'aiidiridge bv tit ks from 
South Alma. 'riieM* torms wtii loiintl on the iourtli, filth, and tenth clays, 
and oecuried lu the pcripluial blood ani .1 in that Jioni a kidney. Tliey 
were bau.sage-hha]ied, with loLiiidid ot bipiiirii* e\treniitje.s. Tn some the 
cliromatiii was almost eiiurely toiueiilniled in the niiddlt*, while in others it 
ap])e:i]cd to be ol loose leiiiiue. Kinoshila has seen similar parasites in 
blood Iroiu Ihe ht,ai t. the pam rea^.aiitl ihehing'^.illt i tlealJi. Tliesigiiiiit ance 
oi these ])ciras]tes is not yet iintleisUHid. 

Frc^e jiarasites with flagilia-likepiot t s.'es !ia\e betii seen b\ ri»inid, Liow'hill, 
Lc I>oux, Niittall and C'lraliam-SmilLi, Kiiioshita, I ulhlioin, and Iheinlancl 
Hindle, the last-mentioned <»bst‘rveis dest iibiiii; tin tle\ elopnieiit ol large 
biflngc Hate tonus Irom the nomial intiat ('llidai piia**itt‘. 

The signihtantt' ol these loini" is not iindt istood . Iheiiil and Iluidle 
considering that lliey aie siu h vei\ li.'iUMeiit su\j*is in llie hU-liistoiy that 
they may easily bi ^ovei loolo'd . 

The flcvolopiiit lit as giM'ii b\ Iheinl and lliiulle is associated with a 
biniieleated lorm. , 

Cultivation. — Kleine, Nnllnll, and Gnihain-Siuith have altemptt'd totulti 
valeyjt7/i6'S}rf in detibrjii.ited blood. KUiiu lUiHubsi rved elongated forms 
with radiating ])!ot esses, similar to tho.'«' ionml bv Kot li in ticks 

Niittall and Chaham ^'inith liaxt obstrxed Hit '^aine loim^, bnl toiisidei 
them to Ih intiai elUilai , the ha'iiiogiobiii having iie.uly tli.'.ajipearnl from 
the tkI t ells. 

Inoculation.- It was fust •'.Iiown b\ l>i. CoiTingion L'nrxisin kjlh* tliat the 
(list ‘else 1.011 Id bespiead lionitiog toilog b\ blood iiioi illation. 

Infection from Tick-Bites.- -I'lnpa and (hilh \aItiio, when they discoveri'd 
the parasite in 181^5 in Italy, siispi 1 lol that it v\as tiMiisiiiittetl by the tick 
JxodtR T.., but the lust ailual th luoie- tiation lhat this really took 

J daie w'as by J.t)iintIsliiiT> 111 O}*-!, by th< Iniis ol tlie Ink Hfpmophvsahs 
eavhi Aiitloiiiii, iii South .•Xlin a. 

Dcrnu 4 ceutor rtlicitlulus F.dir, is suspi'cled as the spu ader ol Ihe disease in 
France. • 

'J'his subject lias been (aidully iiiM’^iigatet] b\ Loiiiitlsbury, who finds 
tiled the parent tick, having gorged with i>looil, lails to tlie gioiind and lays 
her eggs, which develop into six-leggetl lai \ ;e 

These larvae do not iiilert the tiog, w'iin h they attac'k as soon as ]>ossiblt'. 
and on whom they remain tw'o days sm kini bl'iod. Aflei diopping oil. 
they in due time shetl their larxal skin, .ind bet time i-ight legged n\iuplis. 
whic h again bite the tlog, bid do not iiitec t d. 

The nymph, after dropping oft. undergoes meliinitn pho.as, and slu'th. d.s 
nymphal skin and becomes the sexually luatiiit: luk, whit li is (lie only tor 111 
that spreads the infection, a fat.! ('onfiimed by Niiiiall. 

Christophers has traced out the ilevelopment 111 i:ii}hipioip/inlus ^augttincus 
Latrcille, thus finally confirming the idea oi the transmission tlnough the 
tick. 
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Development In the Tick. — When an axlull tick or a nymph bites a ilog 
an<l takes in bUxuL (ontaininp; the oval pani'^ites iilready dosciibod, these 
]>arasites develop in ilie jLiiil into loinid oi oval lx)dle^, \ \o 5 /Jt in diameter, 
the chromatin lemaiiiin^ iiiLilj^Uirlu'il. 

The (vU>i>UiMn n(»w p.iitiiilly diviiles into a ])oiUon with and a ])ortU)n 
without rhroinatiii. the latter tiunuif* imind to form a tail to Ihe lormer. 
thus (onstiiiitiii^ <1 (lull Uidv. wlndi ^radiiallv bi'ionies an ookinete. 

In the .nluli t he.>.i wandei into the o\.i. \\ Idle 111 the lu nudi they siitijdy pass 
into (he einlii \oni( tissue. 

In eilhei i.ise lhe\ hei onie roiiiiiled, ami loiiii the icy^ote, wliich breaks 
lip iiiin spoioblasp , .iinl tlie*'! , aniiin, into *^poio/oites. w hn li inlect thesahvary 
jilfimNol lhenviii]i]i.in(l the.nliilt nl tlieM** oinl neiieratioii. 'I’ldsdet elopnieiit 
ex]iliiins IaiUtkIsIiUi \ 's ■ xpiiiiiit nts. 

Pathogenicity.- I ii< p<i()ioliii*ii 'il eitei ts aie diMdcil l)\ Nocird and Le- 
il:iiii(li( mill iwii t\pi ' ihi .it uii . .i1\\.i\s i.itai. ami the siihaitite, ('ndiiif:> in 

K ( o\t I \ . 

.It nil I .'ihi 111 llu 'I Nell .iti.n U the dii^ (|iii( KK beioiiies ill with high 
level (|>> ( :i( 1 11111)1.11111 (I with ui 1 .1 1 \\l‘aU^es-^. \iti‘r theattiuk ot levt'i 

I onus. I -.ttiL;e ol siihiiiu iiKil ii ni|u iiiiUK llu* iniiioiis ni(‘iiibrane bei ornes 
jialliil, hliiisli, 111 ii line. J\e-|iii.iiioii is lahoiiied, .imi the iiioveiiients ot the 
.inmi.il .lie \nniiniie •iniiiiiU. 1 he spleen is enlarged, the urine 

albiiniiiious, .iml m p3 ]i(‘i 1 i iit oi t .i-.es thi'M* is haMUogloliiniii i.'i. 'I'he blond 
i." |ialeiUiii .iml tin m’iiiih staimd with h.enuiglobin 01 bile pigments; 

1h( led (oij)UmUs .lie iidiuid \iii one dog. .uioiding to Wiight. iioiu 
5. tv '•.(>< 'll to 1 .0(11 1,1 II K ) .Mill .'ihiied Miiiii liiKiniing hiigei, oiheis .iiuiilli 1 , 
than nonnal, ami oltin iiiu h .iti d. the lui ninglobm is diiinni.shed, the 
'•iiiallest .imoiint obsrivid In I ML* 17 |ier ((lit. I siially the Kiiimvles are 
iruie.ised ii)) to ivin oninf. but in Miine tliey .lie lediiied. l‘oly- 

iiiiii |ili(.iiiui li ill and inominiii h .11 leiunivies •«btiie Ihi general inerea.sc 
I Miiigix \ tosis IS 110I en(i«;eii(. ini. '.in lv met with, 'llu .iniin.il diis in 
limn Hill I In "IS d.u ^ 

^ithaf lift / Mu'- i^. t li.ii.u it 1 i/.ed bv jungie^.sive .in.emia and lieble- 

iie'S, wiili *.niiK Hines a lilih' ha'inoulobiiiiii la nr .1 litt.le u tdiis. l-'evei rnav 
at Inst be high. Inn geiui.ilU i.ill-. to iinijiial. Ihe an.emia is very jiro 
noun> (d. .iiu! is .n 1 oni}i.inii li wnl. ji.ii'.ilxsis, , 

'I he .il i.n k last si\ wiil.s. ami i)u 1 onx.ilesi eiu e lakes 1 hi ee months. 

Post-Mortem Appearances. I he iniiiifii-% nienibi.ines aie pah', and iheie is 
iileiu 'i.'uning o! tin- idsius (.'oiigi stioii .iml eiilaigi numt ol the s]»leeii, 
mole lardv ol tin lixci, lediin.i oi the lungs, (ongestioii oi llu* kidneys, 
find iiiliiiiiiin:iii(in ol ihi sIoiikh h and iiile'.liiu’s jii.tv be noUd, but .some- 
times no imu lo.si o))i( .il ]i .iie to lu -e( 11. 

Histological.- 'till I .i)ii]l.ii i(*s nl the ah' oil aie dilated, and tluir walls 
show some tuotiieiation ol tin* cells, .iiid there nia\ be leiuoiyles and red 
( orpusi les in ilie liiiiu n ol the .'iir i ( 11. 

Intlieheait ib( ( apill.n lesnredilaK d, ami tluri iiia\ be slight ha'iiiorrhages. 

'I lu'U is no I h.mgi in tlii ^kdital iniisi h s, 'Hie livir has the leiitial vein 
and tile inU 1 lobid.ii 1 .ijullai u s mm li dil.iti d, <is ai e tin intialobiilai ve.-^sels. 

'J he idu'diis li'*Mie is iiniiii.il, but llu livii veils aie disioiled, and in many 
lases deslioxi-il I lu- sjih en loiPajiis a laige (|uaiitjty ol blood in its piil]i. 
'J'lie kidli<-\ t onl\ .-^liow dilai.ilum oi llie bloixlv 1 '■s( Is, es[H-( i.illv those oi the 
glomeruli, 'llu aijn-an nal ia|i'.iil<'« hax* .ill tin (Upill.iiies (lortex and 
medulla) dilated, .is li.i-. tin ]i:iiii reas. In the brain ami spinal cord there is 
only slight (lil.italion ol the < a)iillari('^. .iml slight ev e.ss ol i erebio-s])iii.*il 
Ihiid. In the small mii stim tin vessels ol the mIIi are i oiigested and iiow'ded 
with iiifeitcil ( 01 |)usi If s. as ,iie those ol the iiieseiiierv and onierilum. The 
Iym])h!i 1 ic glands ;im norin.il, cm e])t dil.it a lion ot (heir smaller ve.s.sel.s. 'Hie 
general histologic al 1 onibtion is c iigotgeTnenl ol the oigans by dilatation of the 
( :i])il]aries. 

Treatment. — (.mnnne, lu n/o.ile of soda. I aluiiiel. etc liaveall been advised. 
jSiittalland lladwen have introduced Trypanbleu trcatincnt with success. 
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Piroplasma glbsonl Patton. 1910. 

Tl\is Piroplasma has been found in dogs and in the jackal (Cants aureus) in 
India by Pal ton. 

Morphology.' -in films Iroiu the ])cripl\eral blood it is seen as small rings 
tfi fjL 111 diameter, with one or two ihromalin masses, ol which the second 
is much smaller than the first, to which it is ultcn joined by a pink tliread 
t)val parasites, with a long umicboid jiroces.**, are also seen. 

Division.- -T)ivision is by biiiarv fis.sioii» giving to a number of torni'i 
enclosed in one leucocyte. 

Pathogenicity.- - J 1 cause.s one variety of 1 anine pn oplasmosis. 

Piroplasma bigeminum Smith and Kilboine. 1893. 

Synonyms. — Pyrosoma hi^enmntm Smith and Kilboriie. 1893; Apiosoma 
bigvminmn Wandollek : Z-la/ir.ci t hovt*i< \v,\\i\c\oi i jAoUivpltisma ^pccificum bovum 
Schmidt. 

P. bigeminum is the cause ol I'exa'^ lever in oxc 11, and a])poars as j)yriform. 
round, or amceboid cells, and also ns flagellate lorms. It laii be cultivated 
on artificial media. 

Koch lias trai'rd the dcvclo])ment in the ti(‘k, in whose gut the ])arasites 
leave the red ( ell and boconu' long and < lub-shaped, at the broad end ol which 
is found a rouml chroma tin mass, h'rom t he < lub psi:iulo]ioiln projec.t. 

This club then becomes .-^idient .il, ami immense numbers of amoebadike 
torms appeal, which are .said I0 gion* into < iubs. 

Pathogenesis." '1 liedi.seaNe may exist in two foi 11 is, a giave ami a benign. 

The u.sual sym]donis ol high level, hanuoglobnuii la, nitrii.s, anaemia. 
]>aralysis, (onstiputioii. and d<‘ath in a week 01 Ics.^, arc cxliibited in the grave 
lorm, in which the inorlalily o<; to fv» per « ent. 

In the benign ioiin UnM'c is anaemia willioiit hanmoglobinuria as a rule, 
and the duration's alxjiit lonrleeii ilays 

'flic disease lan be spiead by iiioculcilion or naturally bv the bites of in- 
iected Inks Matxitnipits aiisfttths I'uller in South Ameiua, Cuba, Porto 
]ii<o, Au.str.diii, and tht* Plii 1 ip|uin>, ami by M. (ttroiorntui^ Kueh in South 

Alrii ti. 

Post-Mortem. The Il•^nal ]X)st mortfin .'^igns ai o visible. 

Treatment.- --'I here is no .sjh-i ilu treatment. Ki agenid advise.^ intravenous 
injections of i in nni of prolargol 01 lot mol, and atUrwaid.s a beverage ol 
ro giammes ol lysol and 1 a'bolic .u id in 50.1 grammes ol distilleil water. 

Ligiueres lecomnu'iids < blonde ol .^oilium ami ])Urga 1 ives. Quinine has 
also been advised. Niillall am! JIadwen s tieannciil shonid be trWl. 

Piroplasma bovis lubes, 1888. 

Synonyms.- -Pitoplaswti nnmilatitm IXsclumkowsky and Tdibe, 1888, Piro~ 
plasma bigeminum lid bes, llu niatucoLcnshovis Ikibes. 

bovis is the caii.se ol red water or ha'inoglobinuric fe\ er in Kiiropean rat lie 
and in red deer (Cen^tis vlnphut^ I #.). and i.s spi r*ad by the tu k*/.\ od- s reduvins 1.. 
and Margai opus annidatus Sav. 

'flic disease produced may be anile or t hroiih . In the ac.nu- lot 111 alxiut 
yo per rent, ol the red < <-lls aie inU-i ted by bin illary or ring-hke par<isites, 
whuh caii.se high fever, qiiii k |)ulseand re.spiiations, .seldom I1.1 moglobimn i.i, 
with coiiVulMons and death in one 01 two wcek.s; or a cbiomc iorni, with 
minute cot I'lih-liku jiarasile.s in lo to |o per cent, ol the rctl nils, prodin mg 
weaknohs, jauiidic'e, and ana'iuia. The post-moitem show.** hsrmorrh.mcs 
into many organs. 

Piroplasma ovis Ikilvs, 1880. 

Synonyms.- ons ilabes, Pn'oplnsnui ovis I-av. i.iii, Anurbo- 
spondium polyphagum Konomi^ 

P. m'ts ih found in sheep in Europe, Afrka, and the Wes^t Indie:',, as large 
inlracorpuscular and cxtracorpuscnlar forms, and causes amemia, haunoglo- 
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blnuria. haBmaturia, and bile in the urine, and also blood in the motions. The 
mortality is 51' ]>fi « eni. 

The mortini shows 0‘dema oi the tissues, enlargement ol the spleen, 
inllaiuniatioi) oi llie liver, kidiic^y. and IkiwcIs. in the last of whkh there may 
be ulec'rs. 

The Piroplfisnia is ‘sjircad by the ilaughler adult tick dcveloi^ed from the 
I'urhi’piciphahi^ bitYsa^ whh h sucked the in tec led blood. It is inociilable 
into other .sheep. 

Piroplasma pitheci r. H.Koss, 19 )5. 

'I'hisoTgaiiismcaii.sed ]nio]»la.*'nK>sisiii a specie.** ot CcrcojyiihvcusiYom Kikuga, 
in I'ganda. 

The parasite is a non-pignn nteil. p# cii-.sha]H'd, oval, or round endotor- 
piisciilai Inwly, beiiu* i-.i // in diane i<i wln-n round, and by 2 /i to 2*5 by 
1*5 ft 111 the ]>yrifornl slwipe** 1 1 m.'iv be single, double, 01 in multiples ot two, 
four, eight, or sixteen. 

Niittall and (h.ih.ini Smith lia\e in\€siigated the ]>arasitc* tarelully, and 
condiich* tlhit it Is a uiw y./f/'/as/;/#/, and iiinltiplii'S in the same manner as 
/^ muis . ami tliev iignu- (uu l«idy in a loipiisi U* \iiy like the ]>e(Uliar free 
forms iiotixl in atvi'. 

l^o.s*, tried iiicx ul.iiKiii iiiitj <i(»gs UvKe, but tlutugh one of the dogs showed 
a t« jiipoiary lise oi temp* laliire, ilu* expi liim ni laileil. No ticks were found 
on the nioiikey^', or in the Iiox in \\ liieh tln-v Ii\ed. '1 lie ilisease eauses lever, 
and killed lour out ol iw l\e monk* vs. 

Piroplasma muris i'anihani, k/W). 

/*. tnnris causes a < Inonii diicase 111 nii' e. in whnh it (\xists .is pyrilorm 
iiitiacoijiUM ulcii parasite s. singlv and in pans (.i.s inaii\ .is loin and six liave 
been seen). '1 tie seioiid.irv mass d) < Inoin.itm h.is not li»‘in obser'ed, and 
no tvpKul divi'ling ioiiiis Inwe \« t 1 mm n sr<*n. 

Piroplasma cervi l•‘«•al^a and l’.i>i«:es, km >7^ 

This PitopUi^ma is loiiiiil as bac illai v .ind c lo-s fornis^in the blood of Cnrits 
tlama L. Its development not known. 

Piroplasma minense Vaknnoif, igfKj. 

hoiintl in Kussia ni hedgehogs, and spread by JUrmatnemtor triinilaitis (^). 

Piroplasma aristotelis l>eniei, 19^)7. 

Tins parasite is loinid in Ccn'us ariMflis in Aiiiiniii. 

Genus Theileria ifettenc'ourt, lMan9a, and tkirges, T907. 

Synonym. Lymphnhamatocytozuon ^lejer, 191.^. 

Definition. — itac lilitoi m or lod ahape<l tonus ai 1 .iiiged at limes in the form oE 
a cross. 

Type Species. Thctlcyia patua 'J'heilcr, 19* >3. 

Theileria parva ThcMier, 11)03. 

Synonyms.- Pi i ‘tpimmu thrilvvi , PahL hui purvu I hei ler, 1 9^ *3 : Lymphohamato- 
cyiozuoti pfiYi'uni ^Uyrr, \tf\ 

Thi.s is the t aiiM ol last C'oio t fe\c'i iii 1 a tile in K 1 iude.sia, and isnlso louiul 
in India unci Japan. 

Parasite. - Ihc para'-nt .’Ifiijcar-t III tile blood n.s iniuute bacillary forms 
or as small ring‘'. wlncti laiei beioiiu larger, ainl gi\i the typical pyriform 
appearance, being luf]iiintly arrangecl in ihc* lorni of a cro.'cs. Very large 
forms, consisting of piolo}ilasiiiir in.isse.s conlniiiiTig numerous chromatin 
particles, may be ioiiiid in ihe endothelial cells oL the s]>leen and lymphatic 
glands. 

Sehliogony. --'According to Goiuler, the large multinuclcatcd plasmodial 
masses divicle into minute meiuzoites, and lead to the breaking up of the 
enclobiug lymphocyte. The merozoites penetrate into another lymphocyte 
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in the spleen or lymphatic glands, iu which they grow anti become the multi- 
nuc leated masses, and so complete the process ol schizogony. 

Sporogony. — After a lime meruzoites are produced with a ditfeiciit nuclear 
htructure; these miilti]dy and produce the ganietocylc.s. wIik li, penetrating 
into the red blood itdls, a))pear in the peripheral t iiciilatioii. The initio- 
gaiiictocytes are lln- l)aeillaiy forms, and tlie rounded or pc.ir*sha])cd loriiis 
are the macrogametot yles * In iCiirhipicephalub these loine out ol tin* 
cor}mscles, and the male lorms creep ulHUit like little amteba;. while the 
nucleus uiidergoes reiliic.lioii, lorniing the microgamete. In a similar maiiner 
the macroganiete is ionned. ('opulatifjri takes place, and a zygote in the 
form of an active ookinete is Jormed, which enters the salivary glands and 
breaks up intti s]lolo/.«nll•^. 



1 * 1 '. iO|. Lifk r.^ I 1 1 OF rifcilcmt futnui f I urii 1 

(After (Jtmder. tioni the Kepoil of tin* Kiist Mxpedihon ol the ll.irvard S».hool 
ot 'I'lopic.d Medicine to South Ani'Tu.i in lOM.) 


It is spread by llurhipuvpiwlus appcmtuulatuh Ncum.inn, bv the nymphs 
and the adults. 

Cultivation.— -^livajima states that he lias cultivated lhe*]>aru.sitt. in broth, 
producing tr}'})anosc)iiie-lik(‘ bodies, but this has not been (oiifnined. 

Inoculation.- -It \ annot be inocul.itcsl siui essitilh . 

Incnbatlon.- -b'ourteen days. 

Symptoms. -'I'he sym^doms prodiued arc ver\ sunilar to those (aiibed by 
P. hi^cminum, but there is very little aiKemia aiui no hamioglohinnria. 

Mortality. — 'bhe inorlalitv i^ about »/» per t enl. 

Post-Mortem. -- 1 Ik autoiisy sliows (eilema ol the lungs, iiitlammatioii ot 
the ^miphatii glands, and iniarcts 111 the lungs, livci, and kidneys. 

Theileria mutans 'I'lieiler, \qniy. 

Synonym.- Piroplaswa nmUins Theilei, 1907. 

This Piroplu'inia is toiind along with /*. hifumimi, in cattle 111 ilieTiaiisvaal, 
and produces forms like Theileria parva, but dibtingiiisht'il bv being inoculable, 
it is not known how it is spread. 
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Thelleria eellU Castellani and Chalmers, 1910. 

This parasite is found in Macazus pileatus in Ceylon, in bacillary and pear- 
shaped ionn^', lyiiiu side by side in the snine cry throe v to. The development 
has not Im-n Irared. 

Theileria buffali Ni‘\eii-L(‘m«iirc, 1Q12. 

'I'lus I'.iriiMte was discoveied by ^lu*lll in ici(sS in the butlalo in Nha-Trang 
111 Indo-i iiiiia, iuul isset'u in two lonii''- an ovuidal. which is must frequently 
met with, and a bacillary. 1 ts mode of t'amsmission is unknown. 

Genus Nicollia Nuiiall. 

Definition. — Oval or pear-shaped ])arasiles. -with an oval nucleus with two 
karyosomes, one near the t eiitre and another dose to the surface of the bodv, 
with quadruple division. 

Nicollia quadrigemina Nnollo, 1907. 

This parasite is found in Cit nndaotvlus !;ondit in North Africa, and Nuttall 
and Graham-Smith -fKiiTit out 1 hat ii^ metlioil oi divirion and its chromatin are 
so peculiar that its position doiildfnl. 

Genus Nuttallia i^'ran^t, louq. 

Definition. — Oval nr pear-B-lnquHl yiaitisites with inuUiplication in the form 
of a ( ro.ss. 

Type Species.— Smtallia vqiu l.j\eiuii. 1890. 

Nuttallia herpetedis I'r.mc.i, mv>S. 

.V. hnpetcdi\ is found in lonsideiable nunibciw m ickncumon L., 

the mongoose, as small «»ph•Me.^. with the iliioinatin arraiiued as a cross, or 
as jiyriiorm shapes, m in loiir^ tiricinecd m 1 loss ionn. 

Nuttallia equi l.a\eran, iSqo. 

Synonym.— Piropla^ma cqw Uiveian, 1809. • 

NitUallia cqui i.s Ihe^iarasiti'ol pnoiihixindsis in liorsfs, mules, donkeys, and 
zebras in Aiiica. Gctiikuiv, liedv. and Venezuela. 

The disease appeals to have Invn fust different tat ei 1 bv Willshiie, in 1883, 
as anthrax fever, wlin li name was (ii<iTn><tl to biliary lever by liutchron. 
The parasite was lirsl sein by Guglielnii. in Ittily, in 1899. 

It differs fiom P. in existing m large awl small spherical forms, in 
large and small pyriform .shapes, in huge and small rod-like Ixidies, in rosettes 
of four, and sometimes as liee lljgi lldtc iorm.s. Koi li believes that Ibis Ust 
iiu hides two diffc*reiit Ivpes of p.ii;isili>- one of jiarasiles arranged in groups 
of tour, and tlie other like /'. at ms. 

It IS very iliftieull to iiKHulate, and is bclicvefl to be spread by the blue 
lick {Eurhipicpphaltts dtiohytiitts). 

The inenbation peiio<l is not known. The disease begins with high fever, 
but becomes suhnoimal belore deatli. The ap])clite varies. The animal is 
very weak, and in the later .stages bei omes jxinilytir and comatose. Anaemia 
and jaundice are noted. The ]iu]se varies, being often weak and irregular. 
'Ihe lespirations are ai celcrate<l. licwels oil cm constipated; urine is highly 
coloured, and hsemoglubiiiui la may occur. The cliseusc may be acute or 
chronii . 

In ainte cases death mav lake plai*e in Irom two to live days, but the 
mortality is not high. Secondary and terminal iiifcx tions may take place. 

'I'he post-mortem reveals emaciation and icteric slniiiing, and anaemia of 
the, tissues, eminnoiis enlargement oi the spleen, and thin, watery blood. 
The liver is yellow and 1 ongesi cd; the kidneys are enlarged and anapmic; 
the lymphatic glands me hieinorrhagie, as mav be the mucosa nt the intes- 
tines. The heart is soniotimc*s eiilargcil. The lungs are usually normal. 

fHher species are N. nincnsis YakimofT, 1910, in hrimceus tuvoptcHs: N , muris 
foies, 1914; N. dccumam Mac’lie, 1015: .V. microti foies, 1914. 
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Genus Smithia Fran^, 1910. 

Definition. — Pear-shaped forms, notin pairs, oexupying the whole dianiolt^r 
of the corpuscles. Forms crosses. 

Type Species . — SmithiA rntcroli Franca, 

Other Species.' *'Iii addition to Smithia microti Kninya. igio. found in 
Microtiis arvaU^, there is S. talpa fialli- Valerio. 1913, in I'alpu cuyopa^u 

Genus Anaplasma Theiler. 1910. 

' Definition, - -Cocctis-hke parasites, round or oval in form, apparently con- 
sisting wholly of chromatin, and devoul of cyiophisni. Flagollate lorms sa wl to 
exist. 

Diiis and Araguo consider these organisms to be degi'ner»'\ lions ol red lolls. 

Type Species. -Anaplasma margmaU'. 

Anaplasma marginale Theiler. igro. 

Ck>e(:iih-Uke parasites situated near the maigin ol tlie lorpusdeo. 

Morphology. -Kound or oval 'parasites consisting onlv ol (hioniaiin siib- 
stam e, sonictiiiios siliiated in a ])4ler /one of the corpusi le. Multijdv rapidly, 
and invade 411 hi ])er cent, ol the 1 orpu^c les. 

Life-History, it IS spread bv Ihi* Inks liitrhipicep/uilu^ dicnhiatus and 
/*. and pusMbly passes through thf c'gg. 

Cultivation. — X'cgiia claims to have cuUi\atL‘<l this organism on defibrinated 
blood mcxlia. 

Pathogenicity.- -It causes a di.<^ea8e Uki* nnl water, but dilfcrent therefrom 
in that animals immune againsi red water aie suscc^plible to it. Clinically, 
it causes a severe tvpe ot illne.sf-, with fever, anamiia, and diairhu^a, with 
yellow liisces and urine. 'I'he Idootl shows nnisocytosis, poikiloi vlosis, poly- 
chromasia, and baso})hiliii. The post-mortem a]>jiearam.es are anmniia with 
jaundice, enlarged and yellow li\ei, insjussated bile, and enlargcHl spleen. 

Anaplasma marginale v.u. centraie rheiler. 7912. 

Like .*1. marginale^ hwi situate lownid.s the eentie ol the cell. Type of 
illness milder than the above form. 

Anaplasma canis Ikisilc. 1912. 

Cocci-like forms and cresi eiii shaped liodies free and eiiclosCil in cor- 
puscles fouinl in pcTijilioral blood, liver, spleen, and lungs ot ilogs around 
Messina. Large loim 4-9 by 2-3 observed, ^irovided with a ilagcllum 
measuring 3 /i. 

Pathogenioity.-— Causes canine unaplasmosis. 

Genus Achromaticus Diomsi, 1S98. 

Definition. — Piropiasmidtp with easily visible but not voluminous cytoplasm, 
sickle stiaped, pyriioriu or lonnded. Sehizogoni in red cells. I^lanv mero- 
zoites. J^arge solitary ]Kiiasites. ^ 

Type Speeles.--.^. 7;c.s'/>cnf£,'/i7f5 Dioni-si, 1898. 

Aohromaticus vesperuginis Dionisi, 1S98, 

Tliisimrasitc was found by 1 )ionisi in the mu tule in i S9K. Sambon classifies 
it as a Hropltisnui but this is doubted by Nut tall a nd Graham-Smilh, as weU as 
by Dionisi. though they icpoi t pyriform endocellular parasites from blood film.s 
trom balk of the genu.s Vesperugo, and Nuttall and Gialiam- Smith report four 
pyriform parasites in a corpuscle. Gonder. howevei , believes tluit it is in .some 
intermediate position between the Plasmodidae and the Piroplasma, and Nuttall 
and Graham-Smitli consider that further investigations arc necessary before 
it can be classifuKl. Wc agree with Gonder, and consider the paia.site to 
be neither a Piroplasma nor a plasmodiuni, and therefore return to Dkniisi's 
original idea of a scjiarate genus. Recently it has been studierl b\' Yakimofi, 
Stolnikofif, and Kbhl-Yakunofi, who bdieve tliat it is a true Piroplasma. 
Another species is A . gihsoni Pa,tton, 1910 . 



502 


TELOSPORIDIA 


Genus Rangelia Carjni andtMacid, 1914. 

Definition. ■ -Piroj>lasnii{Ui*. often in pairs, with roundod. oval, or 
pyriform appc-aiMiice. witli t‘asily visible cytoplasin. Schizogony in 
eiidnthrlial cells in iiit(‘rnal organs. Mcrozoiles very numerous. 

Type Species.' - Rangelia vitalli Pestana. iqto. 

Rangelia vitalli Pestana. 1910. 

Ihis is the caust* ol a (lis(‘a.M‘ in dogs in Hrazil called namhiavii 
Genus Rossieila Xutlall. 1910. 

Definition. ■pjn>])lasinichv of unusual typ<‘ With voluminous 

cytoplasm, mil pigm(‘iited: numded fonn and roundi‘d nucleus, 
which is noi jx ri])Iierally placer!. Schizogony in n^d cells, division 
first into iv.*r» aii'l sul)se(|uently in more merozoiti'S. 

Type Species.- Rnssiclla yossi Nuttall. loio. 

Rossiella rossi Xiitt.dl. irpo. 

Parasite el <'anis iii .Viiic.i. 

Genus Elleipsisoma I'l.inr^a, k^io. 

Definition. Piroplasnnda- oi uiiu'^u.d Ivjk*. with voluminous 

cytoplasm, iml ])igiiirntt <1 : living m it-d blood cr*!!-* wliicli ber-oinr* 
dehfemogI(»bini/rd. Sclii/og«uiy 111 the lungs. 

Type Species.- hlli'ih^isutnu )lwmsnni Pranc,M,* Kiro. 

Elleipsisoma thomsoni Praiiva. icjro. 

Para'iilr’ oi Till pa r’/m//\ra and 7 . cuca. 

Genus Bartonella Strong. 'Fyzzer, Ihue^, Sellards. ami (iastiaburu. 

1913- 

Definition, d’iroprismida' with nmndi-d or rod-sha])ed dividing 
tornis. sc^niftimes in cliaiu>.: repioductimi bv binary divisioiC 
cytoplciMii and chruinatmu. suiM.iiwr- olleii difTi*reiiliale(l with 
difficulty. MolD(‘. Habitat, nd bhHKl-corpuscles. 

Type and Only Species.- Bartonella baeilliformis Strong, 'I'yzzer, 
Pii'iies. S(*llards. and (ifisti.dmru, J915. 

Bartonella bacilliformis Strong, ryz/.er. lliues, Sellards, and 
< iastiaburu, 1915. 

Definition.- Barlonclla with the characters of Hu* genus. 

History. Ill i')or anrl r<ioj Kartoii loiiiul an organism in Oroya 
li'Ver which la!iiav<» aiirl (iastiaburu ideiitilierl as belonging to the 
paratyphoid grou]>. 

In r <)03 Barton drs^ liln-il bacillaiy-like bodies in the red cells of 
persons suffering Irom inrdignjint re\er. In 1909 he noted those 
bodies in fourteen additional casi*s, and stated that they were 
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protozoa, and probably the cause of the disease. In the same year 
Gastiaburu and Rebagliati confirmed these findings and regarded 
the organism as the cause of Oroya or Carrion's lever. In 1915 
Strong, Tyzzer. Brucs, Sollards, and Gastiaburu. confirmed and 
enlarged these discoveri(».s and named the parasite*. 

Morphology. -'-In frissh Idood-films the parasite appears as a 
rounded or rod-shaped body. t)-5-T*o microns in diameter in the 
former case, and r-5-2'5 microns in length in the latter. They arc 
very abundant in severe cases, and arc t*ndo\\ed with a definite 
motility which is totally distinct from pedesis. They glide slowly 
about the cell. Sometimes a dot or biad-likc body can be scien at 
the two ])oles. 



Fig. 1O5- ].,iFn-CYrLi' of Hftt'fnNrlift hiirciflifoniiis Vyzzi.k, Pruks, 

Sm.!.\rhs. and (1 \siiai:ci:i , ii;ij) 

(Constructed from the illiisiialions in the Kc]H>rt of the 1 ‘jisi Fxpi*f 1 ilion of llu* 
ll.'iiv.'ird Srliool oi Tiopir.il Mcdicim* to South Anicin.i 111 lois ) 

\Vh(*n stainetl they an* seen to be slightly curved, and to be 
present as single individuals, pairs, or in chains ot thre(* to live. 
V and Y forms an* not unconunon. and are coiisiden-d to rej)resent 
dividing forms. Cross loniis arc* rare, and dui* to organisms being 
superimposed. 

The ends of tlie rculs are more intensely cohmfc'd than tlic rest 
of the organism. 

Some forms are. roundc'd, oval, or almost pyriform. As many as 
ten parasites may bo found in a single cell, which tlu*y ap])arehth’ 
destroy. 

Life-Cycle.- -They an* also to be found in large swolh n endothelial 
cells, free or attached to Ihc vi'sst*! wall, in the splet*n and the lymph 
glands. An (*ndollielial cell may be so distended with rounded and 
r^l-shaped parasites as t<» occlude a vessc*!. In these* cells the i)ara- 
site, w'hen coloured by Giemsa\s stain, ajfpears as roimd(‘d l)<»dies, 
composed of bluish cytoidasm and containing small granules of 
chromatin, which vary in number from one to many, and it is sug- 
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gested that the parasite breaks up into a large number of minute 
elements, each of which possesses a chromatin granule. These 
elements grow and become rods, which ani set free by rupture of 
the enclosing sphere, and so fill the endothelial cells, from which 
they escape also by rupture. Tlu‘ hkIs are looked upon as gameto- 
cytes, rather than mcrozoites. rind are consid(jrcd to be the forms 
seen in the red cells. 

Comparison.— The organism is believed io resemble Theileria 
parva. 

Inoculations. - -Attnnpts to transmit the parasite to inoculated 
animals failed. I he animals used were rabbits and monkeys. 

Cultivation. ---So fiir the organism has not been cullivatc^d. 

Transmission by Insects.- -Experiments have been perfonned witli 
the mosquito debilis DjJ^ar and Knab, but no evidence 

of the ]irest nce oi the parasites in the stomach or Siilivary glands 
could bi: obtained. 

Pathogenicity.- -It is belit-ved to be the causal agimt of Oroya fever. 

F\mily Plasm oDiDi?*: I.i'iiK, kjoC). 

Synonyms. — GymnosporuUa l.abbe. iSq4 , .-^1 cyiosporidia Wasio- 
lew^, 1896; Hcemam vbiLici Koss. rSqq. Acxlo^porea Miucliiu, T903. 

Definition.- -Iliemosporidia with hfuniozoin. Tlie lrojdi{)Z<»ite 
grows into the scliizont. containing li{eni<»zoin, which breaks iij) into 
a number df mcrozoites. which are usually sai(l iiev<T to be flagellate. 
The ookinete encysts and tonus a tyjiical (K)cyst, which breaks 
up eventually into sporozoites. 

Classification.- The genera o! the Plasniodida* are: Plasmodium 
Marchiafava and Colli. 1885. I.avcrania (irassi and Feletti, 1889. 
HamocyUiditmi Castellani and \\’ilU;y, 1904. 

These genera may be disiingiuslmi as lollows:- 
A. Size large. Schizogony binary or «n times quaternary, in 
general circiilati<»n Ihcmocysiutiitm, 

R. Size small. Schizogony into more than loin inerozoito^^ 

1. Without crescent fjodies^ Vlasmodh vi. 

11. With crescent bodies- iMverauia. 

Genus Plasmodium Marchiafava and Celli. 1885. 

Synonyms.— Osct 7 /aria Lavoran. 1881; If<ematomonasCt'il!&L, 1887; 
Heemalophyllum Metclinikoff, 1887: Jlcumanutiha Grassi and Felctti, 
1889; Laverauia Grassi and Feletti, 1889: Cylamn'ha, Danilewski, 
1890; Proteosoma Lfibbe, 1894; Hamospondium howkovficz, 1897; 
Cytosporon Wasieh-wski, 1901. 

Definition.- --Plasmixliche. in which the gametocytes resemble more 
or le^ the schizonts by being round in shap«*. Schizogony in the 
peripheral blood. 

Nomenclature. — Some remarks arc perhaps necessary on the 
nomenclature. Laveran iirst used the term Oscillaria because he 
saw the flagellate form, which at that time was thought to be a 
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Polymitus ionn because of its flagella. Later Laveran repudiated 
this term, which, indeed, could not be used, because it had already 
been applied to a plant. He then suggested the term ' haematozoon,' 
but this is objectionable, because the he'emaiozoa are a group of 
parasites, and not a single genus. Metclmikol'f suggested the term 
Hmmatophyllum malarite, which is equally impossible; therefore the 
earliest distinctive term is ' plasmodium' which Was used by 
Marchiafava and Celli in 1885. 

It is not a good term, hecaust* a plasmodium is generally con- 
sidered to bd.a mass of protoplasm with several nuclei representing, 
not one singlft animal, but several. 

General Account. — ^The malariiil ])arasites inuy be taken as the 
typical examples of the Plasmodiche. 

The malarial parasite exists in nature outside the human body 
in certain species of difhjrent geiiora of the family Anoi)helime, 
a tyi>c of mosquito which is somewhat easily identitiecl by its 
habit of projecting at almost right angles liom the surface on which 
it stands, lii the salivary glands ol infected insects tin*, malarial 
parasites are found ;is line lusiform bodies, about 10 io 20 in length, 
and T to 2 fjk ill brearllh. lying in the ctills or in the duct. These 
fusiform bodies ani called spi>ro/oites, and consist ol cvtoplaSBfi* 
containing a central nucleus compost;tl ol chromatin. 

The ends ol the parasite are j)omti*d. one being sliarper than the 
other. Tiny are capable ol movement lorwanU, ami ol (legion into 
loops ov cun'es. • It may be that the sporoz(»ites rej^ivsent male, 
female, and imlillergnt parasiti*s, or they may not ; the question 
is still undecided. 

WTicn inoculated into man by n mosquito, they i>enetrate into tlie 
red blood cells, and devel(q) into sniall eiido-corpuscul.ir parasites 
called the trophozoites, which at lii*st are composed ol cytoplasm and 
a nucleus. 

This young trophozoite gi’ows, throwing out pseudoiiodia for the 
purposes of nutritic»u, and presently a vacuole aiipears, converting 
the small parasite into a ring form, which, according to Schaudinri, 
is of benefit in enabling it to absorb nutnnieiit (iiiii.klj*. 

The vacuole does not keep pace With tlie growth ol ihv j)arasitc, 
and finally in the old form disappears. Larly in the ring lorms 
there appear granules ot a black ]>igmt:iil, which uscTtl to be called 
melanin, which has by no means the chemical characti rislics 
of true melanin, as will be described under Malaria. This iiignuuil 
has bt3en named by Sjimbon ‘ hsemozoiu -a name which appears to 
us to be peculiarly suitcible, aiul will therefore be usi;d in this work. 
It is really of an cxcrenieiititious nature. The Inlly-growii tropho- 
zoite now ceases to be amoeboid, and, becoinmg rounded off and 
full of pigment granules, is called tlie schizoiit, which has a subct*ntral 
nucleus. This nucleus now divides, so that parasites may be s(*on 
with two, three, four, five, .six, up to twenty-four nuclei. The 
cytoplasm around these nuclei stjgments into small bodies called 
merozoites, each with a nucleus, but an unsegincuted portion 
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containing the haemozoin, and calk^l the residual mass, or nucleus 
de teliqtuU, is always left unsognienit^rl. 

The blood-corjuiscle now breaks up. aud the inerozoitos, residual 
protoplasm, and i)igment are libi'iated into the bicKx! stream, 
when; th«‘ effete matter and •^ojne nu'iozoites arc taken up by the 
h'ucocytes and d('Stroyi*d. 

The nierozoite usually tries to <‘Uter a red blood Cell and to start 
again as a irop]iozoit(\ thus cmnidetini* a cycle in the blood of the 
human being who is acting as host. 'I liis cycle is called the cycle 
of Golgi, or schizugfUiv. Soiuetiines more than r)iit' merozoitc will 
enter a cell, tliu'' giving risi- to multiple infection. In such a case 
they an; gt'nerally ol the same age. but this is not invariable. In 
the red cell, undtr tluM- eondiiKm-. of multiple infection, some 
observers hav«- tlioiiglu that tin* young tn>i)hozoitcs might con- 
jugate; but this, together with the sugg(*stion of furtluT division 
of tlie mejo/oite. we l)elievi‘ t<» lu; incorrect, though it must be 
admitted that lorms witli a floiibh* mich‘us can be seen. When 
such a binucli-ate foim is sm'u nowad.iys. it makes the obseiver 
think siTii»us|y ol fligellate origin, and inclin<‘S him to 

supp<»rr Samboii and 1 lai im.iiiirs e.l.i->si beat ion. but nevtT, as far 
as we know, has .mvoui* stin a llagellah- merozoitt' in human 
malaria . 

It will hi scrii that 111 gtMiie. iliimigh llu* process of schizogony 
one ''pon»/.<»ite beconu s -leveial imio/oites, and that each of these 
may again !>ecome '^eveial iuei<»/nil«-s. so that life infection grows 
unUss ke])t in check bv jihagocytosis. aud ])echa]>s clu^mical action 
or quinine treatment. 

Kacli ])ara^ite a red cell distioyeil and so much toxin 

libc-rated into the bhMKl stream. Hi*iice in a certain number cf 
(lays (eiglit to twelve. :is a rule) the jiarasiies will have increased to 
Mich a degree that tln ir colirctive toxins, acting upon the organs of 
the bod}', iijiset the metal)<»lism and produce an attack of fever. 
Tliis period of eight to twelve days is the incubation period of the 
disease. 

It is possible that all Ihe sjniio/.oites di‘Velop into schizoiits, and 
then- is at jnesent no t vidcnce lliat llusy develop into malt; nr 
female forms ilirectly. Il they do not do this, tli(;ii the nierozoitcs 
must differentiate si xually ; for in about a Week male and female 
forms can bt; Seen in tlie blood stream, and. moreover,' Very young 
Stages can be tibserved. 

'hie earlif st form ol a se.xiial paIa^ite is likt; an ordinary menizoitc, 
but it grows vt;ry slowly, and it nevtT possesses a vacuole, and as it 
grows its prrnoiilasin bi ctniies heavily pigmented and granulated in 
the female, a nd Ijgliter and clear in the male. TIic result is to produce 
a fernalt; typi- ol parasite called tin* macroganietocytc, or a male 
type of parasite, tlw* inicrogamelocylt^ So that there are three 
types of parasite - the indifferent or schizont, the female, and 
the male. 

The macrogamctocyte is characterized by possessing a small, 
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more or less rounded nucleus excentrically placed and poor in 
cbromaliii, and a cytoplasm full of granules and pigment. 

The microgamctocyt(* is characlerizod by having a large nucleus 
extending like a band across the cytoplasm, and much chromatin, 
a clear protoplasm, and less i)igm(‘nt. 

Tlie macrogamelocytc and microgamctocyle aie tlui means of 
propagating tin* parasite in the mosquito, and it they tail to reach 
the gut of this insect the miiu-ogametocytos die off. 

The inaciogametocyte^; on the oth<*r hand, are extremely per- 
sistent, and can wait in tln' body for a long time until some chill 
or accident lowers its resistance, wln^n they become active and 
develop inero/oites by parlhenogemsis, thus accounting for the 
relapses and the reenireiuas of malaria, even months and y(*ars 



F1G.166. — Sciii7-0<.()NY IN Fie. 1(17 OoeV'^r tn SiO.MACii of 

(Grassi \no P'Kihirr, iSc/n). Avdfmii i ini, .Musoeiro. (Xi.ooo 
(X 1,000 DIAMI I PKs ) 1)J \ .MI. I KKs ) 

(Hy Norinan; giwn us by | J. Ufll.) (l^y NDinuii. Irnm a prcparciiioii 

hy J.nues.) 

after having hdt a Inqiical country. Hence in malaria tlu'ro is a 
latent phase which is capalih' <»f lasting an unknown lime -at least 
one to three y(iars. perliajis longer: but u])ou thi.s subject more 
will be said later, and, iiide(*d, more iulorm.itiou is urgently iii'eded. 
^ In developing parthenogeiielically, the mu. lens oJ the macro- 
gametocyte divides int(» two iiorlimis, oiu* rich and tli<‘ <ither poor 
in chromatin. Tin* pigment granules gat her nmiul the ])ale nucleus, 
and with it the siirromiding cytoiilasui and li.emozfiiu lorin a sort 
of nucleus de rcliquat. 'I'lie rest ol tin* ])i()ti>])lasni. ruidered clefU'e! 
by loss of its ha‘ino/oin, contains llu' uiuJeiis rich in cliroinatin, 
which now divides like tlie nucleus ot a scUi/.out, and foim-^ iiiero- 
zoites, which, escaping Irom the red cell, infect iicl coipuscles, and 
start the cycle of schizogony anew. 

Etheogenesis is unknown in the malarial parasite. 

If a female mosquito (the male does not suck blood) belonging to 
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certain of the genera of the Anophelinae sucks the blood of a 
person in whom both macro- and micro-gametocytes are to be 
found, a new cycU? is started in that mosquito. This cycle is 
sporogony, wliicli is cAaracterbsed by boii^ a sexual process. 
Changes nf)w ai*p<‘ar in the macro- and micro-gameloc5rte, which 
are thought by Sidiaudinn to be bn)ught alM)ut by the alteration in 
temperatun*. 

liic macrogametocyt(‘. esaipiiig from its red cell, imdeilgoes 
reduction by divisiem of its nucleus onec or twice, forming polar 
bodies. The reduced gamelocytr is now called the macrogamete. 

Similarly the micro;.;anietocyte an(i«‘rgoes changes, for chromidial 
masses separate Ironi ils nucl(*us and travel to the periphery of 
the parasite, from which thin tlii\-;jdb protoplasm now proje^. 



h*Jii Mi.s MmiIhh ^ sr*. IN 01 ANuJ'H l-LIM’ Mostgurifp. (X X.OOO 

I>i \Mi n-.ks ) 

(By Nurnifiii Iroiii d pif‘|i.iratii>ii 0} J aim's.) 

tt 

Those tlirctuls, which v ary from four lo six in number, lash about 
vigorously, uioving the whoie parasite., which therefore whirls about, 
and it and its pr»K:essr>. callt fl flagella, weri* looked upon as a 
polyniitus; henci* this stage is often called the polymitiis stage. 

■ The threads break off, and an- now called inicrogametcs. Each 
microgamete is comi)osed of a long, tai)uring thread (^^rotoplasm 
capable of bending and moving rapidly. Its chromatin is spread 
along it in dots or bars, and hence the whole structure somewhat 
resembles a spirochaste, but there is no undulating membrane. 

A microgamete now conjugates with a macrogamete, the male 



PLASMODIUM 


509 


and female pronuclei fusing to form a synkaryon, and the resulting 
zygote is called an ookinete. This zygote elongates, and its anterior 
extremity, which is more or less clear of haemozoin, becomes pointed; 
the nucleus lies in the middle, and the i^osterior end contains most 
of the pigment, which may be largely cast off or may hv. retained. 

*{t now pierces the epithelium of the mosquito’s stomach, below 
which it comes to rest, and forms a thin cyst-wall, and is called the 
oocyst. This now grows rapidly, and its nucleus divides into a large 



Fig. i6g.-^Di*\GRAM or the Life-Cycle of Plasmodiui}! virax (Cirassi 
AND FeLETTI), in MaN AND THE AnOPIIEI INF MosQUlTO. 


number of danghbir micloi. nronnd each of which the protoplasm 
gathers, forming tlie sjioroblasts, which are somewliat connected 
together (Fig. 169). 

The nucl^s of t^ach sporoblast now divides into several small 
nuclei. TltfS^o travel to the periplu*r\’. which grows out into a series 
of small project^ns, each of which fakes a chromatin particle with 
it. Each of these projections is a sporozoite* so that each sporoblast 
forms 8 large number of ^^ozoites, and leaves a residual mass of 
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pigment and cytoplasm undivid^. 'The cyst, how enormously en- 
larged. hursts, and the sparozoites' Escape into tbe'eceiome of the 
insect, which in this case is a iisemocodei and therefore they enter 
the blood, and are carried by it probably all over the insect's body. 
Certainly they are seen in the thoracic* muscles, but finally they 
find their way to Uie salivary glands, and so to a ilcw liost, or 
according to Schaudinn to tlie eggs, and so i^robably to a now 
gcnc'ration of mosquitoes. 

Sp(»rogony tak<s aboui ten iti twelve days, during which the 
mosquito will have* suckt'd Motnl thnv or four timrs. 

Abnormal Forms.- -In mosqnit^M-s, wliclhct* inleet<‘d by malarial 
parasites or liy IVoteosoin.'i. ])t*(:iilirir bodies,*' cal led ‘ black spores * 
by Ross, are Mjmetiines found in tin .stoinadi wall, which arc now 
known t<» he ]»i<ilo7.oal })aniMles ol the gelius Xosema, which liave 
invadeil llie oin.ysis, <ind aie iUerelore lijperparasites. 

Cultivcition. Vlasmodiiini uuxlariw, P. vivax, and Laverania 



FK4. I/n An C»oost 

snow INI. Koss's Mil i\ 
Sl’UKI.'».' NOW KNOWN In 
li!' riO)li>/.i>.\ hi lONi.lN*. 


malaricv were first cultivated bj' Bass, 
.ihnie and w'itli John. They growr anae- 
n»l)u:.dly in blood mixed with dextrose 
ai * C.. but the blood must havc^ no 
h iic<icvle-> il inon* tliaii «)ne generation 
In to be cnltiv.iled. rile W'hole asexuid 
cycle ol P, vViUlx and /.. malaricB has been 
coinph ii^d in vilrv in tin* ooipuscles ol 
buni.iii bbaxl. Fornis ^ sugg(*sting par- 
tlKMiogeni Nis were se(‘n. 

Animal Hosts.- -Although species of 
l*hisiu« (liiiin exist in animals, still there is 


TO niL Cl.mn .\osi m\ u<i evideiict' that the. hum an parasites live 
(Aiivr (.lasM ) in anv oilier animal than man. Fermi 


and J.umbau in 1912 Jiave tested this 
W'itli regard 1 <j IkiIn. h]).irio\v>, ow'ls. quails, and frogs, wnth 
negative result'^ 


Classification.- -A luimber ol spreie-^, inci easing gradually, belong 
to this genus, among wliicli aie tw'o ol llie malarial parasites, P. vivax 
and P. malariif. 


Plasmodium vivax Mrassi and bVletti. 1S90 (Plate L). 

Synonyms. liu'manuvha nvax Grassi and Feletti, 1890; H. mala- 
rue vai. nui'jna laiveraii. looo;-//. malaria' var. fcrliaiue Laveran, 
rqor; Pla^ni tJiitm malariu' var. hrliamr t’<‘IIi and S,intolice. 1891; 
P. malurlu' Icrlianmn I^abbe. rtSqq; Ua'mnsf^oridiiim teriianum 
Lew'kowicz. iSSj. 

Plasmodium viwn tin iKira^ile of tertian malarial fever, and 
d(jrives its specil'ic n«iine linm its energetic amu:ln>id movements, 
wliich probably takr plact lor i)iir])o.ses ol nutrition. 

Its schizogony has been w^‘ll stufli(*d by (iolgi and Schaudinn, 
and its sporogony by Grassi. Bignaini, and'Bastianelli. 

Tlie w'liolc process ol llie schizogony of P. vivax can be sum- 
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marized as follows:— During the first* twenty-four hours after the 
entry of the spbroaoitc or tnerozoite into the red coll the little 
trophozoite. Wtiicli at 'the heginhing'is about one-third tiui size of 
the erythrocyte, grows rapidly, rabsorbing irntrimeiit Irom the rod 
cell by its pseudopodia and by the large surface of cytoi)lnsm ex- 
posed" owing to the size of the vacuole. 

IJence. not merely docs it iiv n-as** in size, but it nets dololeriously 
upon the enclosing cell, which l<»ses its luenioglobin. turns pah' and 
dcgene^at^^s, as is evident bv its l)i‘coniing swollen owing to the 
absorption of fluid, and by showing, mi •>t:Mniiig with any modiliea- 
tion of Komanowskj',^ a dotted aj)]K*iiram:i‘ lUn* to red granules 
called Schiiffner’s dots. ' 'I'liese dots can lx* setMi in r(*d cells iinectc*d 
by other plasmoUia >r.g., P. canii^ in tlit‘ rh»g. In growing, it gives 
rise to a quantity oi ha‘nio/(»iii. which .!])pe:irs as iiin\ reddish- 
brown granules, often s‘’en in active inoveinerits du<* to currents in 
the e.ytoplasm of the ])arasife. In about tliirly lioiirs it Ix^coines 
rounded off as tlie schi/<»ni (Fig. 4^. y -i<j |). S-5 /i in diameter. 

From the thirtieth to th*‘ loriv-i'igliih limii the fully-grown 
schizont ’Undergoes sponilation. wlieii it will be noticed that lift(‘en 
to twenty raero/oites an- Imnied. while the h;eim*zoiu granules are 
packed together. eith<‘r into the e« ntn* or towanls the perijiherv of 
tht‘. panisite. It w'ill aKo be noted that the reil cdl is now con- 
siderably swollen and almost colourle^^'^. 

.\bout the forty-eighth hour the remaiii'i ol the (.or])iiscle dis- 
inl(jgrate, and tliy mero/oites (size 1*5 //.), h.emo/oin, etc.. esi:ap('. 

So that P, virax <»ccii])ies forty-eight hours in the process 
<»f schizogony. As curiosities, it may lx; immtioui'd that a 
trophozoite or a Si'.hi/oiil m.iy be seim in the sinii- red ciU as a 
gametocyte. 

Sporogony.- -'Phe dex'clojxnent in the mos(piito was iir>.t worked 
out in AnopMcs r/i«7’/grr. 

The development of ll\«- gametes, and the hrtilizaliou (»f tlu; 
macrogamete, and tlie stnicturo ol the ookinete, have bec*ii careiiilly 
desc:riDcd and figured by Scliaujliiiii (viiir Figs. 45. 40. and 47, p. 

In about forty Inmrs afh r tin* inos(|uito has been led, the oocyst can 
be found as a round transparent Ixxly with strands of yellowish 
hsmozoin scattered throughout it. lying in the* stomach wall beneath 
the epithelium, and covered i»ver by tin* musculo-elastic layer of the 
gut. Its wall is seen to be. W(‘!l defined the odkinet(‘ has become 
encysted. By this time tlie chromatin will liave di\'id(‘d into .small 
masses. 

On the. third day it will have beconn* Irom on«‘-tliiril to one-fourth 
larger, and the cyst-wall will be more, distinct, ainl the imperlect 
segmentation ol tlie protojilasm around tlie nixilei c.ni be S(‘eii. 
The hsemozoin is se<m gatluTed into little masses lying lietween Hie 
segments of the cytoplasm, which are the sporoblasts. 'I'he JM>t 
stages of the formation of sporozoites may alst) be <»bstTve(l. 

During the fourth day the size increases about a fourth, and the 
nuclei and their surrounding protoplasm will have formed some 
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twenty to thirty sporoblasts, periphery will be marked by a" 
palisade of forrouig sporozoites. . . ' 

Between the fourth and fifth dSy. .OTSts (50 ^ in diameter) 
full of sporozoites (size 14 fj) vi'ill bo seon'fo bo projecting into the. 
ca'lomi'. -I « 

After tile seventh day the oocyst ruptures, and the sporozoites 
cscajK* and find their way to the salivary glands,^ in. thc;^ cells of. 
which they lie, mainly those oi Uu* mid or poison gland" Thus; 
about the tenth to the twellth day alter infection the mosquito is 
ready to spread the (liscM.^e by its bite, and the cycle of sporogony 
is complete. It imi^t be remembered thaj: Senaudinn observe^ 
infection of tJie nu'^fjiiilo's egg. but whether the parasite penetrates 
into the larva, and Irom that to tin* pupa, and thus into a second ‘ 
generation, not known. 

Plasmodium malarhe L.^veraii. iSSi (IMatc I.b 

Synonyms.- -Ilu'nuuna'ha malarue (irassi and Fclctti, t;i 8 §o: 
if. var. tfitariana l.abbi'. T1S04; II. malariee y^r. migna 

Laveran. I'joo; JI. malaruc var. quariancu hawraii. zybl'i Plaimo- 
(Unm mahirur var. (iitarUnup (\ili and Saidelice. iSyi; Hamospor” 
ilium qnartanir Lfwkowii:/., Plasimdiitm ma'ana gitattafium 

I.abbe, riS()fj;/\ •'d/gi/ Sandxni, Jf)n2: J.awrania malariee Jaunesco, 
r()05' and tlst 7'7u/'/(f mflf'iia: Lavi-ran. 181S1. 

Schizogony.- -The. young troj)lio/<»it«‘, wliich is snialler than 
P. vivax, uniiis a compact ring, which lies in an luialtered erythro- 
cyte. and shows, as a rule, but little pstU(l(;podial activity. Very 
soon luemozoin app(*ars in the lonu of dark rcKflets. 

Aft(T tlie first twenty- foui h(»urs the parasite is lound to be much 
largi-r, and tlu* ha-iimzoiii more abumlant. The granules of pig- 
ment will be noticed to be gathered at the ])«‘iipljery, and to be 
very dark m colom. and non inoiih'. The red cell tends, if any- 
thing. to Ix'coine smaller and darker. In about sixty hours the 
trophozoite will liave beconic the full-gro\ni schizont, which is a 
large, nnind. pigmentt*d body surrounded by a rim belonging to 
the corpuscle. During tin* next twelve hours its nucleus divides up 
into six or twclvci nuclei, around which the cytoplasm gathers, while 
the Inernozoin is driven into the centre, and the appearance of a 
daisy is produced by the central block of luemozoin and the regular 
arrangement of llie iiienjzoites around it (size h fA). 

The im ruzoites (size 1-75 /a) are iu»w set Irec. and, as a rule, many 
of them apiiear to hr killed oJf, and not to be abk- to affect the red 
cells. lMoi«* rarely lln-y go <»n increasing in number, an4*"recently 
have been sairl to cause death in a case (Leishman), but it severe, 
infection is not usual. 

The whole schi/«*g«»iiy tak(!S plt'ic** in the peripheral blood, and 
occupies seventy- two hours. 

Sporogony. — Gametocytes are very rarely seen, and only after 
the disease has lasted a long time, but Vida has recently described 
all stages of their developmcJit as st'on in the peripheral blood. 
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They begin as small foiM§, with a ^ntral nucleus but no vacuole, 
and soon become pigmmtcd. the Tully-grown inacrogametocyte 
being a little larger than' a normal corpusch*. Its dark cytoplasm is 
heavily pigmented, cspcicially at the periplu ry. at wliich tlie nurh-us 
is also placed. The corpuscle terms but a sniaf! rim around tlie 
parasite. 

The miGH)gitmetocy t® show^ the usual stoictuiv already described, 
but is less pigmented, imd has a clean r cytoplasm. 'l'lu‘ c()rT)nsclc 
is not enlarged, as in the case of the inacrogamelocyle, and much 
more of it is visible aniuiid tlu‘ parasite. The formati(»ii ol the 
microgameies lias bei'ii observecl, but tin* infection (»( the moscpiito 
is difficult to bring about, tliougli tiu* devi‘li)i)inent in the mosquito 
has been traia*d by Higiiami and Ristiaiielli. 'flu* oocyst is charac- 
leri/cd by the pigiii<‘nt. whicli is black, coarse, and gathered into a 
clump. The eye it: oi (level(»])meul is tlu* same as vivax, hut 

takes about (sgliteeii t<» t\Venty-f>ni‘ d.iys to bi‘ completed after 
it^fectioii in moscpiitocs which were kept at a t(Mnj)i‘raturo of about 
22"’ C. This ap])ears to bi‘ the di‘gri*e ol heat at which the proc(*ss 
takes place best. At tin- <‘ud of ilial tiin«j the. completely devi*l<»ped 
sporozoites ca n 1 1<‘ sei'n . 

Pathogenicity, ('.m >«* . <|u.Ttan Iomm 

J*lai>mo(iniiu truHt sti-jiliriis, I'li | 1% .m fKi iciac'lv iiinn'boiil lomi. with 
s<'.inty i:vti.)])lasni aial iiuu Li 1 hiniuatin, lnutiil lust lu hUidd tiims itoiu India, 
but known aKn iii Min.i. h lujv Iw I .h't huthi niulmo\ Pluwiodium 
cttiiKisicum ^ln.r/iiiM\\'iky, k/p* l(<iiiid on tlu llliuk Scm liiloidl, luay'tdv) Ix; 
Lavriuniu walttmi* 

Plasmodium danilewskyi .md reUtu. i«stjr>. 

Synonyms. (iiip'i dnil itii'in, 

Gii'issi .ind I'rlciii, iSip, ( »;••// tmil n lu' tii'iiiiii I Miiili-\V'»kyi, iSyi, 

Prnluob^niiiii I..jbbi*. /V o /ii /;n#/ Srri’tMil, PJ07. 

This p.ii.i'sitr w.i^ f'b'ii «i\ by m liu* ul buds m Jt.ily, and 

causes death Jii ]kii liidi'cs in llune..n\'. It rtlks'i.-* sp.iriows m Indi.i, .iiiil is 
the form 111 wiiit h K'oss lust ti.it'fil tlu* di'velopnuMit ol .1 pl.ismodiiim 111 a 
nioscjiuto. It (K'euis 111 ('I'yldii, and i^ eoiuiiioii in Atiua. 

The yoiini^ tio])lio/oit<' bct ome-» ])igmeiiti'd, and, displaring the nucleus, 
grows into the selii/ont. which lonus alKuit nine meiozoiU's. 

The macTog.inu’locyte has but litile chroinaiiii in iis niudriis. which is 
roiindecl, wluie ilu* iuK’n»i;aiii'*t«)c \ te has an eloin'.iled, dar kl^* - staiiiiiig 
nucleus. 

Th<\se cleveb)|) in (. ult \ 01 si»mi* otlR‘r spetars. when 

in about twehc* to lilleen houi.- ookinetes aie seen, and in .il>iiul one to two 
day.s well-developed ooey-sls are ]>reseiil in llie .stoiiiaeh in the loim ol rouiul, 
transparent cysts, with ha'iiiozoiii sc.attere<l thiougli them. 

In thrc'c to four diiys the micysts have increased in si/c\ and sporobl.ists 
have fippecirecl, ami even spoiozi'ntes are lormiiig. 

In nine to ten days the oocyst h.is lH‘come hilly developed and bursts, 
and llic Sporozoite'S can iirst be seen 111 the miisclc's of the thorax, and then in 
llxe salivary glands, 111 whicli they he ]>rineip.illy in the central or poison lobe. 
The black .s|>ore.s already mentioned c.iii be noted in the .stomach, and. .u void- 
ing to Stepliens and Christophei s, m either the thoracic muscles 01 ni the 
salivary gland.s. 

Xo tract's ol paiasites have been found iii the larva: or bocoiid generation of 
C lilcx. 
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PLATE I. 


IpE MALARIAL PARASITES. 

\Coloiirtd by Leishman's Stain, 

la — 4a , Plasmodium Malarias. 

la. Young Trophozoite. 

2rt. Older Trophozoite. 

3/7. Schizont. 
j\a. Sporuliitjon. 

lb 8 ft. l*LASMODIL*M VlVAX. 

ift. \ oung Trt>phozoitc. . 

'2h. Older Trophozoite, showing Amoebpid Movement. 
3ft. Schizont with single Chromatin Mas.s. 

4ft. Schizont with three Chromatin Masses. 

5ft. Sporulatioii. 

Oft. Young Sjioront. 

7ft. Microgamctocyte. 

8ft. Macrogaiiictocyto. 


ic — 4c . Lavekania Malari/e. 

11;. Two Young Trophozoites. 
2c. Sporulation. 

3c. Macrogamctocytc. 

4c. Microgametocytc. 








PLASMODIUM CANTS 


5*5 


Plasmodium koebl Laveran. 1899. 

This plasmodium is found in chimpanzees {Anthropopitkecus troglodytes 
Gm.). and in monkey in Africa and in Ceylon; in the latter it ('auses illness 
and death. The spleen and bone-marrow are found pigmented. It is said 
not to be inoculable. 


Plasmodium pltheei Halberstaeclter and Prowazek, 19(37. 

Found in llie ourang-outang (Simia satyrus) and the chimpanzee, in which 
the trophozoites resemble P. vtvax and the gametes P. malarieB. SchiifEncr’s 
dots can be seen. 


Plasmodium Inul Halberstacdtershd Prowazek, 1907. 

In Macacus cynomolgus L. and A/, nemestrinus L. It is like P. pithed, 
but the haemozoin is in the form of fine 3rellow grannies. Merozoiles, twelve 
to sixteen in number. Schiiifner’s dots absent. 


.t 


Plasmodium eynomolgi Mayer. 

In M. cynomolgus L. Merozoitc*s. eight to thirteen. Schuffner's dots 
present. 

Plasmodium bovis Kollc. 7898. 

In cattle in South Africa, in which they produce remittent fever and severe 
anaemia. 

Plasmodium cauls Castellani and Chalmers, 1910. 


This pcarasitc, which is very common in pariah dogs in Ceylon, was discovered 
by us in 7908. it resembles vivax, entering the red adl as a small round 
merozoite, and growing into a pigmented plasmodium, and finally dividing into 














■ ■ 




Fig. 171. — Plasmodium canis]CASTEj.LAm and”Ciialmbrs. 

x-2, Merozoite entering the corpuscle; 3. young trophozoite (the red cell 
shows Shtt£[ner*s dots); 4-O, trophoz(ntos,' enclosing cells .showing ShtifTner's 
dots; 7-10, scliizonts showing various stages of nuclear division pricjr to the 
formation of the merozoites. 


ft merozoites. Schiiflncr’s dots are also present. Fig. 17 1 shows 
the schizogony of this parasite, and Fig. 172 the gametocyics. 'fhe macro - 
gametM^e has a small rounded nucleus and the microgametocyte an elongated 
iianowish nucleus extending across t he parasite. 
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Plasmodium equi C'asttllani and ('halni(M’.s. 191. ^ 

Found by us 111 a hoist* in ('fyliMi M rhisfly it'scniblci 7* luuis. 

Plasmodium brasilianum (amdi i and (hls^l( ^. k^o.s 

Kfsc-nibli's tin* Iuiiimii (|iifirl.Ln ]Mr.l*^lt^•, hul toinid in Ihut hyityus culvu'i in 
Hrazil. 

Plasmodium vassali U'lwian. 1905 
Synonym.' -I'. I'tiS'^t^h Sc\inlir)n, 1907. 

I'liiinl |)v \ti‘Sci| III .1 sijiiiiifl- -.S*( »//'// s 



I lo. I/J - itini , C\^l\ 1 J \\l \Mi I'lMl.MI K.s 

1. ^^lllllL; ^a incto<. ylf . j M n*ro;;.iin»*loi \’U ; %, Mn n»n.iiiK*loi*yU*. 

Other Forms. 

In Mammals. \uh-nv wmumm lhtinl^J. iSyiS, m Mvnh.-i 

Moiit)!^o}U(» \ab^^ll. itmr in I I s/v I ai;#' ii/'rtfwi/fs 

In Birds. / \ Ill .7 ^' /’ .•.ov7i»o.7 Nov v.md ]\la« nii»|. 

Ill Mtmlit 

InLizards. /’. i, 7 iin .\i.ii;aoand \i i\a, m /^//'/i ^ s;/.s o////-* . 
!*. tnipifhtyi Am£;.io anti Nfi\a, ly*-'!. 111 I n ^ Wii^d in l»i.i/il 

Genus Hoemocyslidium c abulia m and \Vj]1(\. ii)0|. 

'I'lic cliar.u tcis td this ^finis u nnublt tlio-i* ol ilf* j^fiins lUiisuhtdiniu, but 
llu' p.LiMsilcs ,iii‘ f't iK'ially lai^t r. .nitl at'ttadiii^ to lu>bi*]l. thf*'«i lii/o^ony is 
\fi3 siinjilf, ilu-if bfiiij; as a inU* Inii.iiy .md ouMsionnlly ijiiai ii-iii.iiy liivision. 
w'Jiiili liiko'^ pi. in* III lilt* j;t*n<'i.d i iit id itimi W ii'hI* tii*I«, hi>\\'i‘\tM t oii''itl(*r.s 
tin* l<iiins whiuli LIoIkJI df-.iijln's .is bin.iiy iis'.ioii u» In* lii'-jon Joinis ol llii* 
para.siU'.s. J'l^iiiciit pit suit. 



17 1- ffo'niu(V.sti(fiiini shuomii Tx^i i-.i.i.am xnd \Vh.li:v. 

(Afli i Faslidlaiii anti \\illt*y) 

Hsmocystidlum simondi CaMi Ham and Willey, 1901. 

This parasite w.i- l•ll|||ll 111 llvmithuiylui, h \ihi uftultn Cbay in Ceylon, 
ttther spei;ie.s: JI m, f\. (iml.nu'i Snuoiid in L/iitrao intlua (ir;iy in India; 
Jl mcstnli Monet in .Xa,.* ^p m \\i*.st Alrn-.i, // imtmii Moiu*t in ( luitvxn 
hrlhaua Gray in We**! \tii. a. //. U**tudims l«i\'M’aii iii Tr\titdn pardidis in 
South Africa; //. mijec' Weiiymi 111 Saja hair, .iml 111 Wiju ni»yicolli!> in 
- Khartoum. 



LA VERA \rTA MALA PITT. 


“>17 


Genus Laverania (irassi andFL-Ulti, rS(y». 

Definition. Pliisinodid'u, in which tin* is dissimilar 

from the S(;hi/.niit, ai)j)rariiii> in tlie form of a cn*sceut. Schizogony 
in the red bl«)«.Kl cells in intern«d organs. 

Laverania malarise (‘riassi and lM‘letti. iSoo (Plate I.). 

Synonyms, llcvmiwvvha malarur Lav^ran. f>pccf)x 

(irassi luvl Peletti. rSc^o; //. Itivcriuii J.abl)''. r.Sf).|.: ILimmaculata 
tirassi and I'i-leili, rSoi ; IHiisiWhiiitm maJaruc var. t/iittiiiiiamr 
(Vlli and Sanirlie.e. fmreoy Dollein. iooi;P. immacidatum 

Scdiandimi. t<joj ; I\ fah if'unun Hlanehanl. i()o5 ; Ilu-ininwnia*^ l^riccox 
Koss, \ Ihcuinsf^oniiiutn itiidccinuind Lewkowic/. rS()j: it.sede- 
viniavfc la^wkowic/. //. vii^i'\imn!crHancc Lewk«)wicz. 1892; 

Ilfpnuiiozonu fahihitnini Wehli, 1.S117. 



I'n. f;j -Mam- (' ui. SI KM op - ) i.. 1 , ). I'imvm CkK"* kn r uv 

a iK\ssi \No I’Ki LI n. / .f. I ; ir ihivicv. (<i.»)Ou 

( I (KiO Dl \Mi 'I KUS ) lM\MMI.Ks) 

(l>y Norm.in, tlM\iui;h ilu; kiiulni'ss i;l J | In-ll ) 

'rile \'ouTig tropin )/.oite begins as a very small ])arasite. which 
qnicklv forms a ring, of whi«:h tin* si/c is only onessixth to oiie- 
seveiith oi tin* di.uuel(*r t)l the enclosing red cell, 'rills (]nickly 
gHiWs into an oval jonn. which becomes j)iginente«l, while tin* en- 
closing ervthrocM(* in stained i)re]Ki rations may show the so-callcd 
^lani'er’s dots, tlu* sjgnilicance of which is not iinderst«)od. 

Tin* fnlly-grown se.hi/.ont (size -1*5 /t.) but rari'ly seen in the 
peripheral blood, and tin* Si'gineiit.ition inlt) mi‘ro/oit**s (.-li/e 07 /i) 
nearly always takes jdace in the internal organs, when eight to ten 
or lifteen aiv formed. \Vh«*n this is in i)n»gress there is a gn'at 
tendency for the red corpiise.les to cling t(».gether and t(» the Wiill 
<if the vessel, and heiu.<* to give rise t(» obstruction ol the < ik illa- 
tion. which proiliices the pel uicioiisuess ol the Jeveis due tt) this 
parasite. 
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CriAKACl'ERS UF TlfK MAT.AKI-\r, PAR\‘»ITnS. 


C ha\ acin 

SchizuK»>ny 

Vniiiif' tropli(i> 
zoitc 

llOMlIOZOlIl 

'•^chizonl 

'Ii'n»zoiU's 

yt«‘s .. 
Jlrytlirocylcs . . 


P. iiuilaytrr. 


Completion in 
f; ve II t y - 1 \vo 
liour^.. 

You n" I ro])ho 
7011 r. ell lor 
Mm II /* i'hftx, 
Umii /.. 
Wiittn.KP. nmvo- 
MH-nts r.Mlliei 
slow ps«MuU»- 
]• o d i .1 not 
iTiAikod oi loin; 
(’inLiiiiIos co:ir*»i*. 
slii/';;i-'li : jion- 
]) h o i j 1 1 V ;i r - 
< 1.1 rk 

|iro'\*n. 

SiiinlU-r ih.'ii loil 
( orpiisi Jf 

Sin t <» t wr I \ o. 
n•^^lI lu 1*1 v *11- 
1*111^*0(1 in <i 
l()S(*llo 

l<OS<‘TllhJ(L* sporoiiU, 
lull l.M^or. 

Miuo'ii norniil. 


y\ x'lvax. 


Complolioii ill 
to rl y - oi filil 
liour*?. 

You n «; t roplw)- 
7 •)! t o. I it r ^o; 
VI* rv icl 1 vol y 
ni ol I lo , loiiK 
]iv‘iii1opo(li;i. 


(•I'aniilo'; fine; 
lu u V o ni 0 n 1 
in.u koil 


l^.ii,i'(i Ilian 10(1 

t OI JiUsi If. 

I ifici n to t wont y 
ro^'nl.irly ai*- 
r.inj^od 

t 

l\’«'Sfm|iIi‘s|>ojoiilh 

hut Lirt'oi. • 

Pair* and swoiloii. | 


L, malari€B. 


\ Complnt ion in 
forty-right 
hr)ur<i or lo.ss. 

Younf* \ ropho- 
zoito. small; 
sit'll voly molilc. 


(>rsLiiiilu.s line and 
sc.*inly; often 
iiioiioiileSR. 


Much smaller 
than lotl cor- 
])usolo. 

I*i[*ht lo fifteen, 
tirran^jod irre- 
gularly. 

Crescentic in 
.shape. 

May lie small and 
dark. 


Schizojuoiiy takes Irmu thirty-si^ Id forty hours to be 

oompletisl. 

The piTiiclocytfS are t;Uar*t(:lt riz<:*(l by l)oiui< crosceut-shiiped and 
liirge, with tin* reiii.-iiiis ot lli<* nsl rn-ll .stri lohfd round them. The 
h.emot'Iobin oi tlu* t.t ll is oll» u '•.ecn Ivini* in juxtaposition lo the 
]).inisito. while tin* ifiiuiiniiu; pr^rtioii ol tin* corpuscle is almost 
■.olourless, 

riie macrt);;iinu:tocytf is charactcri/iid by its huit^ thin shape. 


i'AMU.v IfA-MOPKiirno.ii S.imhuii r(.iot». 

Definition. FIci*iiio.spurjdi*j. with lianiid/oin, but with udkinete wdiicli does 
not cnevi.t. 

Genus Hasmoproteus Kru.se, iS*/). 

Synonyms. Ualtcndnnn l.a1)lK', l8o|; I.avtyanw l.rfiveiaii, i8«;9; Trypftno- 
'"///A Schaudinn ino.^; 7>v/»rt«iUF»ir/>//i* l#euer, 

Historical.— '1 h. '-I • p<ira.sitc.s were fust di*s(.rjbcd hy C<rassi and Felelti in 
the blood of birds in isijo us f.avcraniu. *1 term <iltored by Lubbe m 1894 to 
HaUertdtum damUwdfvi In c.inie .Scliaud inn's paiier .showing that 

they were stages in the lite history of tx ypanoboirius, whirli lias been sup- 
ported by the work of tlie beisejiis.'uiul lists been severely criticized by Novy, 
'.McMenl, Ross, and Thiroux who Ixdievv lluil Schaiidinn made a mistake, and 
that the flagellates and intracorpus>cul*Lr parci.sitcs are (juite distinct. In xgo8 
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a paper by Aragao appeared on //. cohiiviba*, whirli certainly dors not support 
Scliaudinn*s views; but in 1900 Woodcock's researches, as ahe.Kly mentioned, 
strongly support that dislingiiished protozoologist ; however, lattT rcscarclu's 
have all tended to indicate that Sclianilinii was wrong unil that his n(‘W cele- 
brated life-cyclc for Hamoproteus }WcUite is a niixiiire oJ the life-eyclcs oJ .1 
hxnioproteiis and a trypanosome We, how'ever, at po'-^eui still give Schau- 
dinii’s account, pending conlinnalion of tlio recent work * 11 the suliject. 
At all events, the question as to whether Srhumlinn w.is right or wrong 
cannot, impartially, be said to Ik* t»ellled one way or the idher. 

H»moproteus nootua Celli and Sanfelice loor. 

//. noctuip goes Ihrough the cycle of schizogony in Cihtucidium iiotAutc Ketz, 
the little owl, and its sporogouy in Cith'x p 7 l)ie}is Ijnn.eiis. 



Fig. 176. — lImnn[^rotms mansm^i S\Mr.ov snowiNCi Tin*- DkyitLorMENT*^? 

Til F ( fAM ETOC Y ll'^. 

( \ftf‘i S.imboTi ) 


When this gnat sucks the blond ot .1 little owl infeclisl with li.emoprotciis, 
two licilleridial loims in tin* owl's i«irpiisi les .ui- seen to muli‘i}.'o de\olo)>menl 
in its stomach. These two loriii'' are the mien ig;i met oi vtrs .iiid the in.uro- 


g<imeloc>’ics. 

Mierogametocyte. — The ini< logaim trx vie .ip 
pears as a typical halteiidium ]urasite iMulnsed 
in an erythrocyl<*,*.iiid poss<*ssing p.ile « lear i vlo- 
plasrn, with coaisi* 1m‘nio/oin granules .md .1 l.nge‘ 
single nucleus, which i^ composed of eight gmsips, 
each containing trophic and kinetic elements 

Maerogametocyte,- - The mac lognmetoc yte a • a 
typical haltendinm, laden with Jood grrinnles, 
^ing in a pale disorganized ervihrocvle !l li.is 
a rather small troplionuc lens, alongside of wliii li 
is a small kinetonucleus. 

In the Mosquito.— When these ganielcK \ les 
reach the alimentaiy canal of ( utvx they 

escape from the erytlirocytos. and a]iprMi tree in 
the' lumen of that can.il, diid piofsed fiisi to 
reduction and then tozj'gosis. with the ioiiu.itioii 



of a zygote. 

Tlie whole process has In-en e.an'liinv \xoikejl 
•out by Macallum in another si«*cies ol halleri- 
dium. and is conlirnieal by Schaiuhnii in the 


I’rc. 177 

HOrhttf t’j;i.i 1 a.n'i) S\n 
M- r icb 


present species. 

Formation of the Mierogametocyte, -'I'he mii 1 <> ■ 

gametocyle is a clear hyaline body, -wliKh, on 
escaping from the red l)U>«)d-coipiisclcs, throws 
out active llagella, which, after Inviting about 
a little, break loose, forming the free micio- 
gametes. Schaudinii studied the cytological pio- 
cesses underlying these gros.ser changes, and found 
that the trophonuclei wcTe reduced to four chro- 


( \ftej- S« liaiidinii.) 

Oil the left isthemicio- 
gametc, and on the light 
a SI heme showing the 
arr.uigenient ot ihe iiiielei 
ceiitroitmies, imdul.iline, 
nieTnln’aiie, and i.;yo- 
iieiiics. 


mosomes, while the eight kinolonuclei rcm.iin. 

and, separating from the parent nucleus, form uiicrogameles in ilie way 
presently to be described for the development ol a male ookinc'te into t\ male 
trypanosome. 
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The Miorogamete. Thr iiiu-ni^^anioto is vctv thm. :iiul t.ii^criiij' al Uit* 
posterior I'xtmiiii \ ulieivil eiuK in a Icul-Uke prnlrtn^dtjon ol ilic i-yloiilfism 
containing a pm t imi f»l iJu* tniplioniuleiis. 'rhe .interior end is .irutely t oimal. 
The tiophomii lews is elongated inlo .i Imig thread, extending from the 
anterior to tlie posterior einl ol the liody and lanying loin chroniosoTHes in 
the foim 1*1 dots al regular interv.ds 



Flo. 171'' ■ hn.. 170 - IffrtH0/'jntrli\ Hci'tUfP Cl.I-I.T ANMI 

nothia' (a 1 1,1 \\i» >\n i ; \l.\ii kaiion oi- im, ( hjKiXhri.. 

FELiei- : J lJI. l loIvlM 1 1 . 


lAlii I h.iiitiinn.) 


I'he kinetoniii lens sitiiati in the pusiinm thml id the i ytopl.isin and 
( oiisjsts ol .1 i.itlui iliing.iled 111. is-, with tiglil 1 liioino-unK s aiifl one iiitni- 
nuelear eentrosonu 

In lUldjiiou to tins (intiosonie tlnii an* two otlieis :in .mleiioi, sitiiati* 
pist at the li.ise ol the <111111101 toiiHid piopi 11011 iind <1 postenm, situate 
jnsl •inteiioi to the i.ul, heini, < oinn i h d wiili the tiuphoinn h ns hv .1 1 liro- 
matin har. 'I'lie iindiilat ing nu nihr.ine 1 ini - honi ihe.niienoi lo the posteiior 
itntiosonie . Old is stien.gliieiu d hv eight iii\on«nus 



111. iso Ifa ilinl’i'if, ,1 . Il’irtiia l.IIll AMI Sa.M hl.K K. 

( \rtei li.iiidinn ) 

I'ormatiori ol ili** m.lillereiit ookiiiele .uni its devi lopmenl into the 
iiidilteient trvp.iiio-,onie 

Formation of the Macrogamete. *1 In inai rog.uneloevte lieioun's- rounded 
and ruptures the rem.iin. ol ilie eiytlucK vie, .md is set Iree. Ihe o'*iUrosoiiie 
ot the tio])honiicleiis de.appi .H', ,iiid the ihioni.itin loims a spiial thread, 
which se]>arates by longjt iidin.il .md traiisieise divi'-ions into lonr tetrads. 
The kinetonucleus first forms a spjinlJe, and tlieii divides, caiLSiiig the first 
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roiliiotioii, which results in iniir cKmcIs. .'iiul tlicMi .'i s(‘rc)nil >hvisii>n loiluws, 
four nuiiKids nr UimmuMinu*^ 'I'hc UiiK'iciinii nriw icturns 

lo ils old poMtioii outside and ilose Xu llu* linphoiiiii-li ii*-. .ind the 
ganieto is fully dexelotvd. 

Sch.'nidnin w:is nol uhle to ti.iee out th<‘ lediutioii o[ ihi; kiuctonueleu^, 
but It Liltinuitely tmisisl.'^ ol ioiii i hroiuosomi-s and .i i l■Il^ro•^omt^ -which, 
Woodcock points out, arc not wholly sexn.iJ. 



l*'i«. i.si if\ it'thur t'liii \N'i> ^^^]LIUI 

I \lti 1 h.iiuhnn ; 


I'oriii.it Kill oi till* iii.dc iioUiiirti*, .iiul Its di \rIi>iiiMen( into tin in.ile 
1 1 \ {f.i no .onii*. 


Zygosis. 1 his ( mi^i' l in ilu {ifiii'ii.itioii oi a inii ioe,.iiiii li into .i i ei eptivc 

(<iiie, 'vliii h h.is .I’isiMi ht'C llw <\li.pl.i>in c.l ih«‘ iiv.k i o^i.iiicte on th** sidi* 
wlii-H- tlie mil If 1 •Ml' sit ii.iti d. 


'rill* onle (Mils whii Ii ciiti'i .IK till* n lie t Ki|ihMniii leiis whuli is ii'diiii'il, 
«iiid till* lu.ilt* Uiin'loiini ii iis wIikIi Is not KMhiif'd, Init wliu h now nndoigoe 
two di''isions '1 he tii))iiioiiiK Im ol i 1 k* in.di* . . 

iiiid li'in.ile ilcnii'iits hisi* tind loini tlu* lii-'ion I 


spiiidle, .it eithci cikI ol wliit h tin* kin«*to 
mil lei l.ike ii)i po-it k^ii •>, .ind thus th' /vculf 
Is ioi Hied 

Ookinete.- Wlnli* /v^o-it is jiioi i‘f*ilinc, aiul 
e\cn l)«'ioie Iln* • oinpli If inrm.itioii of tin 
•-\ iik.n vo:i. till* /v'uote h'-i oiin’s \ I'l inilonii 
.iml luoiili*. tiiid IS thi-iefoie « illnl ,in tuikini'ti 
It consists oi .111 .iniiriiii. liv.iliiK*. i lL.iii'.;e 
ahlf* end, wliii h i-. lollow'd hv .i u v;ion ol i \ lo 
pl.isiii wilii \ .11 null's, t hell hv .1 .K'lisfi if*i;iiin 
with the mil le.ir s}MTidJe pisi liesi rilii’d. ..nd 
lin.dly .1 loiiiided postcijor end hill ot ,i;Kiiiii]es 
.'ind li.cmozmii, I'lom this ]iosteiKii end .i 
poriiuii ol cyifipi.isin eiiclosiii<> > .md 




hcCnio/oin, etc., is i nt f«ll. tliiis In-iMiie, the Piu i.s* vuC- 

obkiiieti* id \\.istc iii.i.teri.il llu* '•piiidle ol /loc ('i mm \\ ii S wm i ii i ; 

tin. synkarvon now f oTisdhd.ites to loiin eiuht I >i'\ i.i opmi \ i ok .mi 


( liroinosfjines, whnJi will cmist dntf i he (loplio- 
mii'U'us, whdf* the two Uiin toiiiK iei .ii eitliei 
end ol the spindle, lui'etim; to'tethei. Im m .i 
siii'Jtle kineloniK leii.s, whn h takis up .i leiilial 
position iiisidi' the trophoiiiu lens, .md ilixides 
into eight ( hioiiiosoines, with .i leiitrosonie 


I' I M Ml ( III MM 11 \M> 

I m i I M M.l. 1 m l’\NO 
Ml 

( \flei Si h.llidimi.) 


in Its eenlie The mu leu* oi the ookinete. iheieloK* •oiisist-. ol .i cinli.il 


eentrosonie, with eight surroiindini; ehioniosoines. .iioiind which lu* .nioilur 
eight chioniosnines. hoidering the peiipheiy. 

Hut o()kiijf*t(*s are not all alike On tliei oiiti.ii v. Sih.nidimi descidu - Ihrcn 
kinds: - 


1 i ntiiffcrcut Oo/fiiii’h'. ('ytoplasni ib'cir, <iiid slaimiii' l.miih with one or 
twi> large vacuoles aiitei loily, an<lh.iviiigsoine eiamil.u tn.ilei i.il.uul hceniozoin 
still left. ^ 
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J'lc.. 1S3 . — Dia«.k\\i ‘••iHiwi.Ni: THE T,ifk-Cyclk of IJamoproteus 
notntff Ci'u.i ANi> Sankki.kk. 

(AIut '^.i 111 bon and Tvryi ) 

Many aiitlioritk's consider tins hJc-cvt^U* to Iks made up of the cycles of- a 
halleridium and a tryx>anosomc, which arc liclicvcd to be quite distinct. 
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2. Male OnkinetB. — Smaller thfin the indiilerent or female forms, witli 
cjrtoplasm almost hyaline, and much clearer lhan that of the indiifcrcnt form, 
with granular n^terial completely lacking, nucleus large and rich in cliromat in. 

3. Female Ookinete. — CytopUism /airly dense, with plenty of granules, with 
a nucleus smaller tlian in tlio indifferent form. 

The Indifferent Otikinete. — ^The indifferent ookinete starts its development 
by cxiielling for a second time a quantity of haemo/^iii, while its kinetouucloub 
unites with the trophonuclous. so tluit the uiiclens now possesses eight com- 
pound cliromasomes. 

Tlie centrosome liecomes dumb-bell shaped, and forms an axial spindle, 
around which the chromosomes are arrdiiged. These now divide, and form a 
diastcr by the diifercnt portions passing to either end of tlut spindle, which is 
heteropolar. the smaller hall Ix^ing kinelit; iii fiincliun. The nucleus now 
divides into a larger portion, the trophoniiclcus, and a smaller, the kincto- 
nucleuR. Tlie former enters on a resting stage, while the latter proceeds to 
the periphery, and forming another axifil spindle at right angles to the length 



hTc. \H.\.-~Ilcetnol>rotfus noctufc Ci li.i a.vi> Sankm.ick. 

(After Scluiidinn.) 

On the left a small trvptiiui^oine is seen entering a red corpuscle in the 
blooil of the little owl, and 111 the (orpiiscle is seen the lirst eiidocellular 
stage. The seunid corpuscle '»hows a m<iu‘ atWanced eiidiH:cllul.ir st.igo 
and the act of lilx'ialioii into the lupior saiigiiiiiis. J'arther to the right is 
seen a mcdnim-sizod t ry p.iiiosome. 'I'Ue third 1 1 »r])uscle shows the fully-grown 
ludteridial form, while on the extreme right a fully-grown trypanosome is 
depicted. 

of the panisilc, divides into tw<i portions by its cent rose nne forming the axial 
S])indle and the chromosomes the two ends ol .1 «liastei . One ol these daughLor 
kinetomiclei lying in the ectoplasm is attached to the otlier, lying in the endo- 
plasm, by means ol the «ixi<il spindle. The ectoplasmic kiiieloiiucleus forms 
another spindle, with a longiturlinal axis, which giows backwards along a 
fold of the ectoplasm, expanding it as it goes, to the hinder end of the bodv. 
In this way an undulating membiMne is h*rineil. which, therefore, cont.nu^ 
eight chromosomes— the myoncmes —on each side of the folded eciopl.i'-m, 
while the axial spindle. Ixvoming ex(.i‘ntnc. forms the flagellum. \1 the 
posterior end of the undulating membrane the flagellum joins with the 
chromosomes, and grows out ol the lx>dy to form the tree llag<*lhiin, along 
which the ectoplasm is drawn for a short distance. 

Of the two centrosoines of this spindle, the di&tal one discij)t>car'', while the 
proximal one forms the blepharoplasL at the root ol the Ihigellsnn. 

The endoplasmic daughter kinetonucieus becomes the kinctuuucleus of the 
trypanosome, and thus is formed the indifferent trypanosome, which now 
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niiilliplics hy bin . tv iIimsjchi Altor s(nnv linir il i.>kr«» on .l milorni 

phi*i'«o, mill bicinn . .it li.iilvd to jii I'lMthili.iI (cll in tin* stonunli ot llic' 
Tnosfjuild 1 )V it-^ wIvK'li IS ri'ilut i‘il lo.ishon kkI WImU so .itt.ii'lifil 

Il ni.iv imilMi'Jv bv biii.iiv .im] in.iv .ilso iKMifli.itv in Im-Uvvimi llu- 

i(IN cl "loTii.u h .iTii] 111' v*'t. Ic-.inu It*' 

AMi" ii piMioil ri! till* I j \ |).iiio-.oini* I .in Ix-roiiiv .*ii livt .ij’riin, but dttvr 
II tiniv it iiiiisi viihii 11 ) jj.iss ijiui ilu* Llooil llu* iilllv owl, become a 
111. lie oi teni.ilf' lot III . i { > I he mil 

lilt Mu/i ti'oKnittt Ilie nuili* ookinete fi*ine .1 lieleio|io],ii di.isler. but 
with .1 siil)di\ i^ion oi llie ell nf'iits mlc* m.ile .iiid leni.ile 111*^11 .id ul into kuu'ln' 
iind tropIiK 

'I'lii* lai^’er OI It in. lie |l••lMo!l .ii^.i]i])i .n*-, uiiile llu* sni.illei nr in.de ])oiiion 
lorni:-. i-iiilit dovibli mil 11 1 with knwii* ..nd li.iiilni eli'incnls, whn h aie dis- 
tiibiiled ilndiieliniii llu i\tc]'!ciii 

The obkiliele Imw lii'i ■ iiiii-* I • -Il f I' leil while ihe i I'jllt double lllU'lei travel 
to the |n‘ii]iliiiv i\liiib *.uo\\-> ••lit iiitii liitle ilev.ition , e.ii li with .1 double 
niK lens J'.nli bull ele^.itimi U10W-. jiitii .1 little in.de ti \ p.inosonie in the 
.s.iiiie m.iniui .1*' in tin inibi'en nt loini .iiid bie.iK^ oil Imin tin' ' lest Liody ’ 
{mttltii. i/f fitijit! ! Ill tin* p.iieiii (ill riie^c in lie I ryji.iiiosojius, .ui online 
to *s( h.indinn. *«iniplv die oil 

llti i t ninl- {)tt/:iUi!t In lhi'« Im ni lie* -N.iine 1 h.iiii;es t.ike pl.iie •i'. in the 
in, lie ookinete but it i'. 1 1 n* >111 . >11 in.ili* nin k n-* w'ln< h •lei.^iUiei.iteii, .liter du id- 
lin' into .1 iinnibi‘i o* loiin**, wliil<‘ tin* 1 . i«;e imii'!'* iiik !■ ii'^ which loiisists 
ol till' IropliK .ind knnlii eh tip ni . n le.iiii*'. .ind Jci nis 1 ti y|MiioMiine in the 
^.inii III. inner, 1 1 in tiic indill‘'ieni imni 

III! Il in.de irvji.ino'.orne 1- •- low Mi.iMie.' .md doe*, iiol ili\ide but (tin 
bei dine ciej.i: iiulni 111 .•ml lit i{mp .1 i I'l betwiiii tin* e|iitluh.d (•* 1 K loi <i 
tune It ( .111 til *n into Me (.\.M i< ami « 'nid he dm ni.int din nn; the 

winii'i 

'rile Jem. lie ookinete hoWiWI, lim h 1 l;i >i ** p.lltll* lio'^eue .Is by lo'.in;^ Its 
lli'nell.ii .ipp.ii.it iis mid di\«lo]>int 4 .1 iiiiphonip K ns with .1 kinetonm lens in 
(oiii.iil with M 'Ihe kiiii lonin h iis now ih\ide.t, .md jimhij^oes rediu'tuni, 
while Ihe 1 1 ophonni h n . .il .»• thvide^ miii poriioii b'-iiie lost 1 hi* rediiced 
kiiietoiini li*ie, w'hii h h.i ili\ idi d into two now i nti i** the tidplionui lens Iroiii 
oi^jiosit'* siih .ind lusii.e Imius the 'Mik.iiVoii ol .m ookinete, vvliii h in.iy 
bei mile .111 jimIiiIi k nt . .1 in.>h , or .1 iein.ih ti \ iMno'.i inie 

fu thr n.. /. Ihe iii.d". l*•llI.ll••. .mil I'ldiln lent trvii.iiio'.onies in.iv b(* 
in|ei ted into tip o.v! •Iniin;: the jiim. v. ,,1 ii'liiej bv the iipimiimIo. but thi* 
nnioi It V .Ml 0! 1 lie mdiih !• lit i\pi* I In- in.ile 1 1 vp.mo'*«'iiii * , il tlu yi*nler, 
die dll III* mihtt"it Pi tivp.iipi nines ihxidi in tin blooil niMil .1 sin.'dl si/e 
1* ii.nh'.d wIp'ii i 1 p v i nt ' i llii- ‘ixMiduvie' .iml In i mm* .1 youin; h.iller- 
idintn i>v t in 11 leell.n .ipp-i.ln dis,ip,ii eiipj .md ihi* kiip toiiiK lens ,i]i|)iii.i( li- 
iiiT the tiotihopni h'li-. 

In I went \ loin lioiii*. this pM.l^Ite, wlin li iiow’ 1 out. ini'! h.enio/oin. bev()nie*i 
• I* 1 1 e , II id. I e- to] nil lie It • II.l'J' M.ll .Ipp il.it I|s, h* |\e-. the blood 1 el) iisn.illv <tt 
nmh’ .1 .1 lv]»i(.il /it / o;.' 'll. t f/iitHi.t \lt' 1 .1 '.holt peinul ol .iiliMly it 

t'litM'. .iipitiiei iiyihi-livte .Hid L'io\\» I ill » ln ne\l meld w'heii n .le.un 
bei one lie, I pi.i, .'..t i.d:es pi •• e .|\ iinii-s b«*loii* Ih' irvi>.«nosoiue 
.lU.im-. It- ;.i!l -i/e. when i' nnd<i(;>.es lepe.ited di\i**|iiii until .main small, 
thus (.oniph i ,ii * i 111 ivih*«il I lii/'»Lioii\ I he *, 111.111 e\t I .n ( Ihil.ii lorms niiiy 

]>e looked iipo»i i-tlp im-i o/oites .iniltheiiiti.nelhil.il loi nis .i*, liotiho/.oiles, 
iMid the l.ir^ee.sti.ii 1 rnd t\ tm in .1 . .1 s* hi/oiil 'I he se.Mi.d loi ins me ilevelopofl 
iioin the inero/oit- . «. the miv 'o'lnn iii'hlleii nt 11 \ panosonu*s wlin li 

eniei thi* i(*(i (( Jls. ami Iv. mip* hip iov;.iineldi yli-* .md ni.u 1 o^.iineloiA'tes. tliii.s 
I oiiijiletini* the ( V( 1 ( ol *1 .if.j.iiiv. 

Remarks. ■ Now.in-l m e nMm , .m* • miMiKed Ih it Si'h.indimi Isuilirely 
w'l-iin*;. .md tli.it lie w.is di alip- w.t li .1 do!d)li iniei.tiiiii ol .1 li.illt'rnlinni .ind a 
II ypiiiioioiui*. both of wlm li t.inli •t/tv d(*\e 1 iiti in eiiliri'lv ilitleieni wMys. \Vc 
.ire also ( rinvini e'l that tlie*,!* p.M.i lie, .'le i I I'lllOsporidl.L. 
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H»moproteus columbaa C'clii and Saafidico. 1S91. 

Hanwl^yutcits roJumher is thr lialtoiiilium of Colmiiha /intt L. It^ )ili‘- 
hisloryjs not cx.ict ly known <ii piosoiil, but lus licui stiidn-il In- lid. .iinl lit 
SiTgcnt .iiid bv Ara^'jio. .Vcoidinu: to tin* J.'itl<-i oI)si‘i\<t il wonlil sivni Id 
have tlu' nsihil two hlo-tytirs of M:liiZDp;i>nv .uni ‘■pnro#;iiiiv joinod mlo one, 
taking pLiu' in i'oliimha lioiii and in Lymhui nutma or hntiuii, \JtiU(lftoloi) 
Oliv. 


/ 2 . 





i'u'. iSj --Tin. l.iKK ('\< I \. Ill- I loUtmhft I'm i i \nii 

'^VNl M 1C 1 '.. 

(According lo tile rf si* 4 iu*]i( oI .Miim Inun . In///r' 

/ rioltsft h’tini>/- I 

Starling witli lli»* ni.H-io- .'iiid mu n) g.mu-iDi yic s, wIikIi .iiv ol llic' s.inu* 
fippcaranri* as in JI uuitutc, .ind wliu b niti r tin* gnl ol tlic- L\uihui .doir* 
with tlu‘ blood siickt'd lioiu tlu* piytMin. llu* U'.n.d pror»*-,si-s ot u-diwlicni. wiMi 
the* lornitUion of microgam«*h‘N .iiid ni;u jiul I'okiiU'K's, iiul tiu- 

cloaicincc' ol w.i.sti- miilUT irom iIu'm* I. liter, an* goiu* lhiom;h. Tlie iiinlier 
changes iindcrgoiie ]»y tlie ookinete aie .it ]»ie'ent unknown 

Alter the Lvmhiti biles a pigemi, .'isiniili biniu le.ii p.n.eale is to In loimd Jii 
a leiiroi yle, lirhi ;lI the site* ol tin* lute .liuI lalei in the Inii'js where the 
further dexelopmenl takes pku'c' I'lrsl the sm-ill par.isite ili\ides into a 
number inoiiouiu. tear lirins, whuli, along with tin* le'u oc ytc*. grow 
enormously, and lorm largo parasites, at Jirst lull ol nuclei, and laiir of 
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mononudeated xnerozoites, the whde process taldng some twenty-six or more 
days. The 'minute merozoites now enter the red corpuscles and grow into 
typcal Halteridia. It appears that there are no trypanosome st^es, and, 

■ indeed, the only form of that nature met with was Trypanosoma aviwn Novy 
and McNeal. 

This is quite a diilerent history from that of Schaudinn for H. noctua, but 
it must be observed that it is incomplete, and, therefore, deductions cannot 
safely be drawn from it. 

Other Species. — A large number of species are described by Cclli and Sanfelice, 
Novy and McNcal, and others, which have been found in birds as well as sn 
some reptiles. 



Fig. iS6^ — Hatnoproieus columba Celli and Sanfelicis. 
(After Sambon.) 


Sambon has described, under the name of UcBmopvoteus mansoni (Fig. 176), 
a new sxiccies found in the red grouse {l.agopus scoticus), the gamctocytes of 
which are not < losely adherent t<i the nucleus ol the erytlirocyte, as is usually 
the case, and s^iorogony takes place in a parasitic fly of the grouse (Ornxthomyia 
lagopodis), in the stomsich of which ookinetes were found. 

Anschutz has described a schizogony of H. oryzivora taking place in the 
circulating blood of Padda oryztvora. 
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NIiOSPORIDIA 

Neosporiiliii- ™ “Myxosiviriiha ArAinomyxiditi- Siircospui idiii — Ifiiplosporiclia 

- -Prot(i/(»a jncortii* mhIiv - Chlnniycloyna I'lltciciblc viruses — References. 

NEOSPORIDIA Schaudinn, T900. 

Definition. — T'amsitic jdasiniwlnaiiata. without motile orp:ans, in 
which S])orc-iormi!tion and trojihic /growth proceed simultaneously. 

Remarks.- Tlie Nei)s])ori<li:i are ])rotn/()a in wliicli reproduction 
and growtli rin lo^^etlier. In tlu‘ Telns]H)ridici the trophozoite 
fjrows into tlu* schi/ont. wln-;]i divides into sjxires; in theXeosporidia 
[growth and spoie lormation jl^o on together; but, as in tlie case of all 
atb'mpts at classiiicalion. tln*re aie ex* eptioiis, lor the trophozoite 
may ^'row into tin* scliizoni. and then divide. 

It appears as thoiij^h the Neinporidia were (‘volved from a sarco- 
dinal ancestor. 

They are divided into tour orders: (i) ^lyxosporidia, ( 2 ) Actino- 
myxidia, (^ 5 ) Sarcos])oridia. (^) llaplosjxiridia ; and, in addition, 
there are a number of jiarasites l)eIoiif*inj^' evidently ia the protozoa, 
which cannot easily be classilied. and an- tlien'lore placed in an 
addeiiiliini to ilu* Neosporidia w-tProlozoa inccrUe sedis. 


ORDER 1. MYXOSPORIDIA Butschli, t88i. 

N(*Os])oridia with spore- formiLtinii rommencjiig early in the amceboid tropho- 
zoite. lOach spore has one or more polar <.a])su1es. 

The Myxospuridia are subdividf'd into:- — 

Suborder I. Phaenocystes (>111 ley, Syno^m.-— Myxosporidia [sensu 

strutti). Sjiores with two to fom large, rh’.uly visible polar (U]>sules. 

Suborder II. Cryptoeystes (iurle\, 1893. Synoi^in. -Microsporulta pial- 
biani). Sjioies with one minute polar lapsule, wlileh is only rendered visible 
by Ircatmeiit w iih reagents. ^ 

SUBORDER I. PHiENOCYSTES Gurley, T893. 

Phaenocystes eompn«.e ilu* true ^lyxosporidia, bwng usually found in 
Telcostcan fish, though they may occur in elasmobranclis, amphiLna, and 
reptiles. 

In fish they have long been hnown as psurosperms, lieing found in the bile- 
passages, the urinary organs, the muscles, and the nervous system. 

The ainmboid trnpliozoite has a diltereiitiatioii of its cytoplasm into endo- 
and ecto-plasm. and moves about by })M;udopodia. Spore-formation begins 
early by a concentration of the cytoplasm around one of the nuclei of the 
trophozoite. This concentrated area is marked of! by a capsule, and is the 
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pansporoblast. The nucleus of the pansporoblast divides repeatedly, after 
which the cytopl^m splits into two masses-- the sporobUsts — each of which 
is covered by a cuticle and contains three nuclei. 

The cytoplasm of the sporoblast now divides into three areas around the 
nuclei. One of these areas is large, and is called the sporopldsm, while the 
other tw'o arc small. aoA form the pohir caissulcs. ICach b])ore, therelore. 
contains two polar capsules and one mass of sporoplahm, which represents a 
single sporozoite. Ksich polar capsule develops a spirally ci^iled thread. A 
spore escapes when the parent trophozoite dies, and then finds its way out ol 
its host by the bile or urine. ai‘ through the tissues into the alimentary canal. 
For furth^ development it must bo swallowed by aiiutlier host, in wliuse ali- 
mentary canal the threads of the* polar capsules are exLrudi'd, fixing llic little 
spore, which bursts and allows the amcnboid sporo/oite to escape and -go on 
its travels in search of a suitable tissue. Perhaps e/z roit/c it conjugates with 
another sporozoite; if so, this is not known. "While sporogony is preparing, 
schizogony may lake place by plasmotomy, wliich is the divibiou of the multi- 
nuclear trophozoite into two or more forms. 

JX will thus bo seen that growth. pla.smoLomy (bcliizogony), and spore- 
formation (sporogony) go on simultaneously. 

CUasslIleation. — Dollein. 1899. — Plurnocyslcs with two spores. 

Family . — CiratowyxidiB Doflein, 1901. 

Genera. — Ceratotnyxta, Leptotheui. — Paiasitic in fish and Irogs- 
Ptilysporca Dollein. 1899. — J Miaenocystcb with more tliaii two s])orfs>. 

Family i. — Mvxidtideg Aucrliach. 1910. 

Genera. — Spharospyra, My\ idxtim. 

Family 2.— Chk fomxxida' Thcloiian. 

Family 3. — Myxobulidee Gurley, 1893. 


SUBORDER II. GRYPTOCYSTES. 

.This order ib divided by Doilein and 1'i‘ioz into: — 

Tribe i. JMomsporogcnca Pc'rez. — ^'Irophozoile becomes a single pansporr- 
blast (spoioiit), wluch produces a single siiore. 

Tribv •!. OUgospovogenca iKiflein, 18119.- -Tiophozoile bc cuiiies a biiigle 
pansporoblast (.sporoiit;, which produces lour to eight siioreh. 

Trtbe 3. Poiybjwrugcnea l-)ollcin, 1S99.- -'I'roiihozoilc becomes numerous 
pansporoblasts (sporonl). which xuoduco many spores. 

TiUBE I. Monosporogicnea. 

Tills tribe includes Nosema bombycis Nageli, 1857, wliich is the cause of 
p^brine, tlie silkworm disease. N. apis Zander. 1909, w'as shown to be the 
cause of microsporidiosis in bees iu Fngland by Fantham and Porter. 

Tribe 2. Oligosforogeni-.a Doflein, 1899. ■ 

This includes the genera Ourleya Uofleiii, ThCiohania llenuegiiy. and Pleisto- 
phora Gurley. 

Tribe 3. Polysporogenea Doflein, 1899. 

Ihis includes the genera of Glitgea Tlielohan. and Myxocysics Mrazek. ol 
wluch Glugca anomala Moiiicz is a parasite ol the stickleback. 

MicrosporidiiifH polyvdricum Bulle, a doubtful species, is said by Porroiicib) 

to rtmir 1¥1 m«iri 


ORDER n. ACTINOMYXIDIA Stoic. 1899. 

These ‘are jjlarasiies in the TubifleidsB of the oligoclia:le worms, and need not 
concern us. 
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ORDER III. SARCOSPORIDIA Butschli. 1882. 

Definition. — ^Ncosporidia in which the young trophozoite is, with 
rare exceptions, found in the musclc-fibro of warm-blooded animals. 
Spore-formation comnicnc(\s tuirly. and proceeds during the whole 
growth of tht! trophozoite, which may attain a very large size, when 
it is covered by two coats, the inner of which is prolonged internally 
tlirough the parasite, dividing it into a series of chambers. 

Remarks.- The Sarcosporidia. discovered by Micschcr in 1843, 
arc very common parasites, and in the form of Sarcocystis tenella 
maybe seen by the practitioner in the tropics in meat sent as food 
to gaols and hos]>itals. 

Two families are known: (t) Sarcocysiiihc, (2) Rhinosporidiidee. 

1. Sarcocystidas 3\)clie. Tfjr 3 . 

Definition.-- Saie.()>p4uJdia iouiid jj) iiiiiscle fibres, and divided 
into chanil)«T^ hy sepia. 

Sarcocystis Laiikester. 1882. 

Synonym. — Gastrocy^^iis (‘haltou. 1910. 

Definition. - Sarcocy^iKla- wiili outer railially striated and inner 
lioniogei icons coat and poles ol undilferentiated protoplasm. 

Type Species.- micsdicyiana Kuhn, 1805. 

Though a common parasite, its life-history is by no means Well 
known. The youngest form is the trophozoite described by 
Bertram, which lies in a muscli*-iibre, and consists of cytoplasm 
united by a cutich‘, and containing several moiKniuclear pansporo- 
blasts. The next stage is more advanced, lor in this the troph >zoite 
has grown coii-siderably, and iKuv consists of two coats — ^an outer, 
radially striated, and an imiti, h<»iiH»geiieous, which is prolonged 
I'Xternally iul<^ lilanuTits and interiialJy into a series of septa, 
marking out chambers, t^ach of which contains <uie pansporoblast. 
Inbiiiial U) this coal is a layi-r oJ cytoplabiu i«;rmiiig tlu‘ endoplasm 
oi tli<- parasite. 



J'K.. IS7.— i>tiyiniy:,tis icmllce hithcili: Yoi ng I'ORM. 

The poles of the ])arasit4i ctiiisisl of imdiflereritiated endoplasm, 
and fonn the areas ol gro^Th of the young trophozoite. The pan- 
sporoblast breaks iij) iiil<» a large uumbca' of spores. 

The third stage is readied when the parasite has grown so much 
that it has stretclied the muscle-hbre, in w'hich it is lying, into a thin 
sheath covering it, and therefore now' appears to lie between tlie 
muscle-fibres. The endoplasmic layer extends all round the interior 
of the parasite, so that the pansporoblasts arc formed from the Whole 
periphery, and therefore the youngest forms are in tliis position, 
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while, farther in, chambers witli the fully-developed pansporoblasts 
are found, and, still farther in, is the centre of the parasite, filled 
by a granular substance formed from brokon-down and dead spores 
which have been too long in existence. 

As to the spores, a curious point to be noted is that some observers 
only describe gymnospores, while others only describe chlamydo- « 
^res. Minchin suggests that this is because parasites in different 
stages of their life-history have been examined, and he looks upon 
thQ gymnospores as merozoites and the chlamydosporos as spores, 
aiid these views are strongly supported by Korte's description of a 
form in Macacus rhesus. 


The merozoites are crescent-shapod, nakc'd spores, from t to 2T /i 
in length, according to the species, consisting of a finely granular 



Fig. iHS.’—Sarcocystis ienvlla* hubah iSg. > Sarcocystis Spores 

IN i-oeNi) IN Tur. Hj.ooo or /jo.? 

C/ls* 1»Y CASrrLL.\Nl AND SXUKGESb. 


thought to be the means by which the parasite spreads itself in 
its host, especially as they are motile by gliding, corkscrew, or 
amceboid movements, t 

The spores are from 3 to 14 ^ long in Sarcocystis icnella, with one 
extremity rounded and the other pointed. They arc curved, and 
surrounded by a tliin membrane. The pointed third of the spore is 
spirally striated, due to line folds in the outer capsule, while the 
blunt third contains a nucleus. It is obvious that this reseinbJts 
tlie spore of a myxosporidian, and, in fact, Van Eccke Sfiys that 
one, two, or even three filaments issue from a spore. The spores can 
be seen in the peripheral blood at times. 

It is thought that those spores spread the infection to anotlier 
host, but in what manner is not clear. IVrrin has recently sug- 
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gcstcd that the parasite may be transmitted by the larvae and 
imagines of the blo\V-fly (Calliphora) or the flesh-fly (Sarcophaga).|||||^ 
It is tnu* that Siuitli has infected (after a long incubation) mice 
by Jeeding tln'm on the flesh ol infected mice, but that, of course, 
might simply be by the men»z()ites, and would in any case not 
' explain liow hiMbivoiim?* animals are infected. Our feeding experi- 
ineuih willi a dng wore not successliil. 

ICrdmaiiii siiy> that the. sinwe genuiiiates in the intestine of the 
lu»st, and lil)eraiiug tlie toxin- -sarcocystin — ^which may come from 
thvr pol.ii' cai)Mile. the (‘jnlhelium to be shed, while the little 

amaba coniing out iKiin Ihe .sporr is able to penetrate the denuded 
area and to get into the lyin])li s]>aces <j 1 the intestine, where it lives 
Jiboiit a iiioiuh .iiid then ]>.ih^e^ on to the imisoles. 

t'lawley C(ui'-*i(lein lint the sp<»re Ixu'es its Way into the intestinal 
celK where ii a])pe.Lis to iimliTgo sonic lonn of schizogony. At all 
evi-nls ji dj'^.'jjjh'.irs in tweiiiy-loin h*)urs. but later he thought that 
lie Jnd Jioie'l sixiial <hUeJ(ntialiuii in these spores in the cells, 
and lln' l(»iMiali«iU <»1 a /vgole. 

Pathogenicity.- Siucthys/is tenclUv huhali is very common in the 
biijf.'ilo-meat m C'e\h n. and lietpieiilly causes inquiries to be made. 
It ai)])eair> a-> white ]tartii:les. called by the native butchers ‘milk 
iieiveN.* lying anmng the muscular fibres of tongui*, larynx, 
diapliiagm, and skcleial nimclts. This ingestion of jnfecledmeat 
liar, .i})pan iill\ no ilelcteriou-> effect on man, but the spores may be 
ill* cau'je ol iriegulir le\er. 

Classification, -a mi mix i oi s]m < n ssiroreiogmml:-^ 
j. >*iiinu n.i> 'I In iitit ii Kuhn |M>3. iuiind in liu* pig. 

11. .s j<)oi , jii ilii* hor.li*. 

.s. Uiulitc K.mIIh I, jcS.Mi. in ilu- sliix-p. .s*. U'HiUtf huhali, iii tlie Ceylon 
l>iiil.il>j. \ iiillcnii]i Ji.is lifM iiIk'U .1 i.ise oi tlus. jjilcclioii ill man. 

/]. .s. tiliH!iltiinh J)uili Jii, JO'*!, in e.ilU*’. 

5,. S. Iiiuh nmunL l\i\oli.i, 'I Ins sjM.nis lias iK-en Jound in man. 

'liny ^\eie Ill'll dt'iUih'd jniUiiinti ly l#y Lindi’iHfinn in js^'ih. in the myo- 
I .irdiiini (Hid on iJu vuKis ul tJio IhmiI fii u pc tmhi wlio liad died ol drojisy. 
'I iu y \\c u- .s.iid lo lie nnllinietres jii length and 1-5 inilhinctreb 111 hrcadlli. 
bill ii i'. veiy ^l•)Ld)tllll wluit lhc*se redlly were. 

Koseiihti^ ill le’iuit.s .1 ino>»l doubtful case of a cv'^l m a papillary 

mii.sile jii .1 j'ljsoii who died Jrom ]ileuritjs and eiulcicaiditih. Kartulis 
dL‘->cnL)ed ilieni in ili^* musriihir syslejii and liver {most doubtiul) of a person 
will* (lied irojii iiiuJtj])le .ib^c e-i.-^e.*, in liio livei mid iim-ic-les. 'rile mail was a 
Siidciiie.se Koch, in 1 hS7, ilehcnlicxl an undoubted cat»e in i'^gypt. 

liarabaii and M J\( my, in iSy|, described them in tJie laryngeal musclo.s 
of a man who h.>d ln‘eii exixuled. 'I lii.s desciiption is not lo be doubted, 
'iliu parusiic is dcsiiibttl as bi-iiig i-(i iiiilhiiKties Jong, and about 0*17 milli- 
jiietro in width. \’luJJ( 111111 111 K.iiiey and JJailiiig {i\)0(j) in Jlarbados have 
recurLled cases. 

(>. ,S\ hueit 131 ancliard, 1SS5. 111 llie seal. 

7. 5 . k'oiUi CasleJlani and CJijIiiuts, i«joy. — This parasite, found by Kort6 
111 the thigh iniiseles oJ Mat at us rlusits, is peculiar in lhat the inner coat was 
not continued into the eytojilasm ol the tropliuzcjile, and the endoplasm 
contained only gymnosporcs (nieiuzoilcs). and no pansjioroblasls or alveolar 
network. The spores contained nothing but a nucleus, no cell membrane 
01 oLhex structure being vibiblc. There wore no signs of any reaction on the 
part oi tlie tissues. 
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8. S. aramidis Splendoro, 1907. — ^Parasifein Aramidh aaradtva, a "Rrazilian 
bird. 

9. 5 . Splendorc, 1907 . — ^tiescheria ammodroMi 9t\i\{.'n^ovo, i<)07 

Mesnil says it is not generic, and pcihaps not spcdQc. [t is Jouiid in a 
Brazilian bird, Afnmodromus maniwhe. 

xo. 5 . leporwn Crawley, 1914. in American rabbits. 

11. S, setophaga Crawley. i9T/t, in \inericjiu n'flsi.uts. 

12. S. frturh Blanchard, in rats. 


2. Rhinosporidiidse Pocho. iqt;,. 

DsflnUion. — SarcosponMia fuiiiul in ciniiur.tivi* lisMir and no1 
divided into chanibors by septa. 

Rhinosporldium Minehiii and Paul ham. T005. 

Deflnlfion. — Rliinosporidiida' with woll-dfdined sjioroblast. 

Type Species. — Rliinosporu/wm sochcri (W cniirki'. 


Rhinosporidium seeberi Werniokt'. kjoo. 

Synonym. — Rhinosporidium hincahd Miuoliin and P.inth.im. 100=;. 

Rhinosporidium was dis<Mvcred iii rSi^b by Dr. (luillernio S'rber 
in Buenos Ayres in a ruisal pol\-pi in a vouiiL;’niau ofininrb'iMi yt-ars 
of age. In 1900 lie piil)lish<‘d a doscription *»( tln‘ iiarnsilo, alid in 
the same year Wemieke gavt' it the luuiui ol (\iccidit(m sceberi. 

Kinealv, in 1903. reported to lln' _■ 

Laryngologlcal Society a peculiar . 

case of polypus growing from the *S 

se]>tum of tile nose of an Indian in ' ■* ^ 

Calcutta as a pedunculated vascular n 

growth resembling a raspberry in 

appearance by having whitish spots 

on the general red surface. On 

section, this tumour was found to 

have peculiar bodies embedded in it . 

It was then careful] v examined 
and described by Minchin and Fan- 
tham, who came to the conclusion , , 

that it w^ a haplosporidiiin, and (Vvhm; sdi'-nutio, .Mini lui'hiy 
named it Rhinosporidium kinealyi, imigiiifu'd.) 

In 1905 Nair of Madras came , 

across a similar polypus in several i)eo])h‘ wlu> all i:ame trom the 
small native State of ('ochin on Ihi* wi'st coast of India, 'rinse 


polypi have been carefully describiid by Beallit^ in i')of). Castellani 
and Chalmers have found it in ])olvpi in Ci‘\'lon. 

Morphology. — On cutting into the polypus it is noticed that llieni 
are minute dots visible to the naked eyt\ and ca]iabh* of being (li'»- 
sected out. These dots arc cysts. 

When examined with the microscope, it is seen that tin* growth 
is covered by stratified pavement epithelium, which show^ signs of 
prolifeintion and invasion by polyniori)]ionucloar li*uf:oc\'tc‘S. Under 
this-^epithelium there is a stroma fornii^ of delicate tihrous tissue. 
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myxomatous in i)laccs, and cellular at other spots. The cysts were 
found to be oval, rouml, tubular, branched or irrefjular bodks, lying 
below the epitheliuin principally, but also found in hoemorrhages 
and in coll collections. The wall of the cyst is generally tliin, and 
has either an opening or a conical elevation at one point. It con- 
sists of two layers — ^a thinner external and thicktT internal coat. 
The smalliT cysts, from lo to 30 a in diiunetor, contained undiffer- 
entiated protoplasm with a vcsicuuir nucleus containing a nucleolus, 
Tlic larger cysts had one or more definite chromatic masses. A 
fully-developed cyst is lined with protoplasm, in which young pan- 
sporoblasts are fomiiiig, wliih' lhi‘ centre of the parasite is full of 
old pansporoblasts. S('])ar.iticl from one another by an indefinite 
framework continuous with tlio capsule. A young pansporoblast 
is seen to lx* a small oval or rounde<l mass of cytoifiasm with a 
single nucleus. This body grows, and l)i‘Conies surrounded by a 
membrane, while its nuclens divides by amitosis into four to sixteen 
spores, each of which has a veiy thin wall and a central nucleus. 
'J'he i)ansporoblasts and sjxues are si‘t free by rupture of the cyst, 
and may be surrounde<l by polymor]>homiclear leaicocytes. thus 
forming minuter abscesses, or may be cMigulh'd by mononuclear 
leucocytes, or may grow into ]}arasitt‘S. or escape fn»m the host in 
the nasal s<*cretioii. The melhod of infection is not known. 

The framework insid<; tlu‘ cyst se]>aratiiig the pansporoblasts 
indicates that lihinosporidium behmgs to the Sarcosj)oridia, anduot 
to the lla])losp()ridia. 

Pathogenicity.- -The pathol<»gv ai>pears to be a j)roliferation of 
the submiicosa and mucosa ot the nos(', brought about by the 
irritation of the parasite (sec* j). 

ORDER IV. HAPLOSPORIDIA ( aullery and Mesnil, 

Synonym . — Haplosporidiidca Podie. 1913. 

Neospcindiri with yvvy simple liie-liisiory .inU umlilferoiilialed cclUplasma, 
\villu)iit .se]>tiiiii aiiil with spores of simple slrucliire, with one nucleus, and 
no polar capsules. 

The jlaplusporidia are characterized by this simplicity of their lifc-cycle, 
wliu h l)e«ins with a nionoimclear or iMiniclear trf)jdio/oiU., wliich may encyst, 
and in aiiv case j'roiv-s larger *iiid larger, wliile its niirlcus divides into several 
nuc lei . so 1 hai a multinucle.ilerl mass or schizont is loi iiied . This escax>c.s from 
its cysi and divides up into merozoiles, either directly or after plasmotomy, 
each of w liu h bec'omcs a trojihozoite, thus completing schizogony. Sx^orogony 
is unknown. 

They arc par.isites of fishes and invertebrates. 

Classlfleation. — r\MiLY i. JIaplospokioi^e Caullcry and Mcsnil. — Spores 
with double envelojie jind ojieniiig. 

Genus !• Jinpl^'i^ponitium . — Spores closcfl by a valve. In annelids. 

Genus 2 . Uyo!ip.tridittm. — Siwesopen. In annelids. 

Family 2. BertkamuuiI Sjiorc envelope without opening. 

Genus 1 . Brriramia.- Slonuirh of fish. 

Genus 2 . Ichthyobporidium. In tumours of fish (Figs. 191-196). 

Family 3. CoiLOSPOKiJiiUi.i'.- Spores nude. 

Genus 1 . Polagarynum, 

Genus 2 . Ulastulidium, 
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Protozoa Incerts Sedis. 

OytoryotM varlolB Guarnieri, 1892. 

Synonym. — Strombodcs jeuncvi Sjobrung, 1902. 

in 1892 (zuarnicri described peculiar parasitic bodies in lesions oC smallpox, 
and in those produced by vaccination of the cornea of rabbits, etc. Pfeiffer, 
in 1893, confirmed these findings, as did Jackson Clarke in x8()/|. and 
Wasielcwski in 1897. Councilman. Magrath. and Calkins, in 1Q03, published 
the full account of the life-history of the ])arasitc, and their findings have 
been confirmed — ^in part, jit least — by l)e Kort6 in 1905. 

In its youngejst form Cyioryctcs variola is seen in tlic cells of the skin as a 
minute spherical homogeneous body. 0*7 /i in size. No dilfcrentiation into 
nucleus and cytoplasm is passible, as the organism apjiears to lx* all nucUnis. 
The parasite groan's to 3 /i, and then shows a vacnolization 111 the centre, 
with sometimes a ctmirid dot. The periphery next shows minute unstained 
dots, which, when they become larger, take on the green of a liorrel’s stain. 
The red staining material is called by Calkins ])rologonoplasm. 

Tlie organism can now change its shaix‘ and throw out ]\stMidopodia. and 
lives in a vacuole near the nucleus; Ihere is no ectoplasm cir endoplasm, no 
vacuoles, but only chromalin granule's ol prologonoplasin. Volpino has 
described minute motile grannies in the epiUielial cells, which ho considers 
to lie the true parasites. 

Auto-Infeotion.— in a large parasite to t.^ /i) the protogono])lasin is dis- 
tributed llirough the body in minute spherie.d granules lying in a minute 
vesicle, forming granules from »)'7 to i ft in diiiiueter, which are liberated by 
disintegration oi the framework of host cc*ll, whili* tlu? rest of the: cyto- 
plasm form a nucleus tie rehqivtt. 

Sexual Development. — I'lio homogeneous gramilos or gemmiiles may start 
the cycle of cytoplasmic organisin'; again, or may become germ-cells in the 
nucleus. The gommules leacli the nucleus, but tliev now stain uniformly 
and Ix'come mimilo, ^learl>-deliiied. homogeneous bodie.s- -lemale gameto- 
cytes. Sometimes they' fail to reach tlic nucleus and remain in the cytoplasm, 
ill which they can only partially develop. Within the nucleus Calkins thinks 
they form male and h'lnale gamelocytes. homogeiu'ons granules, or the 
gemmules become spherical, with central rod masses, and later red masses 
at the peiiphery — ^thc in.ile gametes. No conjiigaiion has l>een oliserved. 

The z^'gote is an amo'boid body lying in the nucleus, and stiining deeply, 
Tliis zygote becomes a pansporoblast and the mother-cell of the .s])urobhistb. 
The spore is very minute, and contains a vacuole; it migrates, and may travel 
into the nucleus and form secondary spon»blcists. 

Cytoryctes (Doubtful Species). 

This organism can be. found as corroid bodies in the smeais taken from the 
licart muscle of animals suifering from foot and moiilli disease, 

Neuroryetes hydrophobise Calkins, 1907. t 

Neuroryctes hydrophobia!, better known as tlic Ni*gri bodies, because they 
were discovered by Negri in 1903 as round or oval bodies, i to 23 fi in length, 
in tlio ncrvc-ccll of the brain, (JsjK'cially the Conut antmonis, of animals 
suifeting from hydrophobia, are now generally accepted as the cause of the 
disease. Hydrophobia is .so common in India and C/cydon that a knowledge 
ol its parasite is necessary to the practitioner in that part of the tropics. 

Some authorities consider thesi* liodies to bo cell-sir uctu res, but in our 
opinion there cannot be any doubt that they are parasites, especially alter 
the further investigation of Negri, amply confirmed by Williams, Lowden, 
and Calkins, who named it Neuroryctes hydrophobia Calkins, i 907 ' I’fowazek 
believes them to be Chlamydozoa. When slainod by Giemsa the protopl^m 
takes on a bluish tinge like the malarial organism, while there is a central 
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body like a nucleus, composed oC a periphery of chromatin, and containing 
n central chromatic particle staining red. Negri, Williams, and Lowden give 
drawings indicating the rapid division and growth of the organism, which 
apparently as it grows divides, until finally large forms result whose chromatin 
broaks up' into minute masses. 

They consider that the parasite reaches the nervous system by spreading 
along the nerves, which it does more »juickly than travelling by the blooil 

Gyclasterella scarlatlnalis Mallory (Doubtful Species). 

In 1904 Mallory described round and fdongatccl bodies, sharply stained 
with methylene blue. 2 to 7 /* in size, lying in the epillieliiim of the epidermis, 
together with raclialo bodies. conijKised of a central spherical body with ton 
to eighteen .segments radiating away from it, 111 epithelial cells and lymph- 
spaces of the. epidermis of poo]»le .sulleniig Jrom scarlet fi‘ver. 

This discovery litis since bei-u confinnc'd hy I'ield and Duval, both during 
life and in post-’inoi terns. 

Further research is needed Iwhire IIm* n.ilnie of thesoJbndie.sVan lie definitely 
settled. 



Fid. 197. — Scigrtifrlla /loin inis J-'ji,. - S\k( oi Yt»ii?> SroRKS 

IlRrMPT, I'OiT.N’i) IX Tin* 1*1.000 OF Man ny 

CastMLXNI ANJ) WlLLFY. 


Coccldioides immitis Nixfonl and (bh Imst, 1897 (A Fungus). 

Synonyms.— r. pynsirncs Kixlord ami (bh lirist, iSy7: Coccidium poaades 
Caxton (’), 

These panimtes witc first scon by Weinn kt* .iiid Vossailas lu Ihieiio-^ Ayres, 
and later in the United Stati-s by Kixfonl and Clilidinsl, Montgomery, Mullit, 
and <'>phids, where they cause an inhrtiou pioiliicing nodules in the skin, 
liver, kidney, genilali.i, and lymphatic glaiuls. 

This so-( ailed ])rotoZ')on is a hingiis (see p 083) 

The Bodies of UreterlUs Cystica (Doubtful). 

Ill this disease the kidney is hydroiiepliritic and the meter and lil.nld<'r 
arc cystic. 

The cy>ts contain large and smidl oval and irregular cells with bright 
globiL]c.s, variously interprcteil as Coccidia. Myxosporidia, and cell iiieliisions. 

Sorgentella hominis Brumpt. 19 id. 

Kt. and Hd. Sergoiii in 1903 re}#ortcd a vermiform body, .jo ;/ long by i to 
1*5 /I broad, pointed at each end. with a nucleus in the middle, in the blood 
of a person suffering from night-sweats and nausea. 
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Bodies found by Sambon in Pseudoehirus peregrinus. 

Sambon found bfulu-s in a lemur whicli may have some relationship 
to the spores ol S.irc<K yslis, but tliis is < 1 oubiful. 

Bodies described in Man by Castellani and Wiiley. 

I'hcsc- bodies were loiind and describ(‘d in 11105 in two patients siitlering 
froin irregular fever. They generally havi: a ere.seenlie sliai^e. 10 to 30 fjL in 
leiigih, and 1 5 to 4 /i in bieadtli. 1 hey oheii present Vcicii<»lc«, and a nu^eus 
may in* seen in some speeinicns, but not m .ill. The whole body stains bluish, 
while here and there gr.inules nl cliiojn.iljii ran be seen. They cannot be 
compared with innhirial i re -.i cuts, .l- they iievei contain pigment. Tliesc 
bodies may Imj sjiores c»J Sauorv-tis 

Protozoal Bodies found in Dysentery. 

In igi.| ('.ist( llaiij d( scribed a ])eciiJiar protozoal organism {Entoplasma 
CastiUann l’\i j wJiieh he t*iund in three Ctises of clyseiiteric colitis, in 

whic h am(i'b.e and dysiuiteru: b.LCilh wi-re cibsent. One ol the cases liad l^n 
infected in Munna, and the other twt» probably in Ceylon. 

Tn trc'-fh ])r(*pariiiions the organisms 
appeari'il as large, pear-shaped or dask- 
shapid bodie.-^, (>0-80 microns in diam- 
eler. actively motile, and showing only 
slight changes ot shape while moving, 
cincl no pseiniopodia. 

'rhe a lit el lor portion at its upper part 
was sli.'ikiMi hy vctv lapid vibratile 
iimcemcnls, as though jiroduccd by a 
tlagelhiin. !so such uig.inella cniilcl he 
sisMi in fresJi or stained ])ieparations 
bv C.istc'llani or any other observer. 
'1 ln‘ c.ytopl.ism was very vacuolated. 
In stained jirc'parations a group of 
gi.iiiular bodies lould be seen and were 
tlimiglit L)y .Mesnil to be a di (I use nucleus. 

Chlamydozoa Promzc k, 1907. 

Definition.- -The Clilainydozoa 
are a colleclivtj group of minute 
jvirasites. which either live extra- 
cellularly. when IIkw fin* cai)al>le of passing through the usual 
liIttMs, or intracelhilarJy, wJn^n ilicy excit(» a reiictiim upon the 
part ol lh(; enclosing coll wliioh prodnees n substance which encloses 
them a^ it wore with a mantle, thus fonniug a cell inclusion. 

Remarks. -Tliis collective f^roup was formed by Prowazek to 
embifice .1 iininbi*r of niimit<* panisitic foims which become en- 
closed in a (ellnlar product as with a mantle. Tlic general 
tendency is In r.mei* these forms among the Protozoa. The minute 
granules are the ])ara^lles. and the siiiToundiiig substance is either 
])lastm or chromatin Ironi the nucleus, or a fatty substance. The 
name Chlamydozoa is deiivrd from th(' (Ireek fwov, an animal, and 
xAa/wv, a mantle. At ihe im-si'nt time doubt i.s expressed as to 
causal action of the('hlainyilo/.«i;i as well .as to tlieir parasitic nature. 

History. — In 1907 Prowaze^k and llalbcrstacdtcr, on examining 
trachoma .smears stained by Giiimsu's method, found dark blue 




CHLAMYDOZOA 


539 


granular inclusions in the protoplasm of tlic opithtilial colls. These 
granules were at first round or oval, and increased in size, at the same 
time becomii^ less dark, while minute red dots appeared, which 
increased rapidly in numbers, while the bine masses gradually dis- 
appeared. The granules formed cell inclusions, and the blue masses 
were considered to bo a reaction product on the jmrt of the cell, and 
were thought to bo composed c)f plastin. while the minute rod dots 
Were considered to bo the* virus. The n^ason why they c(mi>id(‘rcd 
tile blue granules to be distinct from the red points was liocause 
ftie blue gradually disappeared, whih* the n-d ])oints. or elementary 
bodies, could be seen i‘xtrac<‘llularly siluatefl. Th(‘y inoculated 
antliropoid apes siiccesslully with tracliomn, and found the same 
bodies in this infection, 'fhese n^setirclu s wen* contirnu'd by Greet 
in the same yenr. and were extended in T90S by Stargardt and 
Schmeichler in iqoq. who describi*fl a conjunctivitis neonatorum 
non-gonorrhoica with t\n)ical (‘hlamvilo/oa. In looo Heyinann 
found the same bodies in four cast's of gononiKcal conjunctivitis in 
newly-born infants. Thi^ discovt'r\' was ol tlu' greatest importance, 
becaustj since the days Kroner it had Ix'i'ii known that the con- 
junctivitis ot tlie new-born was not always due to tlu' gonococcus. 
Linder, in 1009, and Wollruni, in Kjro. slaiWed that theie were two 
forms of bleiui<»rrJi(ea- -viz., a conjuiiclivitis neonatorum caused 
by tlio gonijcoccus, and a S(‘coud caiiM*d by ('hlamydozoa. this latter 
disease lieing termed by Tdn«ler ‘ inclusinii-bli nn(»rrha'a ' in contra- 
distinction to gon(»l)leimoniuea. Linder maintains that tk(5 same 
virus produced tnichoina. inclusion -bleunorrh(ea, and that this 
virus can be found in the mah* and female genital passages, and he 
bases his opinion on the lads that hc' has been abh* to produce 
traclii'ina in moiikt'ys inoculated ln)ni a cast of nou-grmorrhccal 
urethritis in a man, from two such oases in W(»mf*ii, aiwl fn.itn several 
cases of inclusion -blennoiTlKea in inlants. I'urther invt'stigalions 
have shown that iiiclnsiou-blenhorrluea is histologically similar to 
trachoma. 

1 -rater, Lel)er and l*rowazi*k in 1911 found a similar organism, 
Lyozoon alrof^hicans in epitheliosis desquamativa, and in the same 
year Uhlenliulli found inchisi«ins in swine i)t‘st, and Botleri in siiring 
catarrh. 

In the meanwhile llalberstaedter and TroWazek had in their first 
paper grouped with thes«* <x*ll inclusions the lorins described in 
smallpox, liydrophobia, inolhiscuni contagioMiin, i*i)itheliom.'i con- 
tagjosum, and Lipschiitz grouped the causes of dcnnolropisnms, or 
Human dermatoses, under the subhead Strongyloplasniata. Finally 
the whole subject Was gathered together and f(jvi*‘Wed by Prowazek 
in' 1911 in his ‘ Handbnch der l\atliogenen Protozoen.’ Sonu'what 
similar bodies have been seen by Castcllani in sprue in cells from tlic 
oral mucosa, although most of these inclusions arc mm-graiiular, and 
he doubts their parasitic nature. He has observed sonu -wlifit similar 
bodies in conjunctivitis and in urethritis of a non-goiiorrhceal nature. 

Morphology. — On examining the cells from a case of urethral 
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clischa^i of non-gonorrhopal oriirin, or the cells from the disclinr^c 
ia certain forms of conjunctivitis, they can bo seen to contain 
peculiar massi's of granules \\*hich are f:roui)eil into oval or roundish 
bodies, measuring 3 to b in tninswrse or niaximuni diameter. 
The individual granules measure 0*5 I0 t /a in diaineler, and stain a 
puiplish-rod colour u^ith Ciienisn or L<'islinian’spri»])a rations. These 
grannh'S appear t<» bo embedded in a pah‘. bluish matrix. 

Life-History.— -'['Ik; smallest lorm f)r clnnenlary hoih' is merely a 
minute speck of chroTiialiii. rii>]Kirentlv willirmt any cytopla^'in, 
wliich lives exlrac.elliil.niy. hut jiiav enier a cell. This entry into 
the cell is not a pTi)Ci*ss of phriuo^ytcsis, as may be shown by the 
absence of the usual \Mcn«»le. r'lid by the fact that thev do md show 
the usual yellow col<»rati«m wle-u siriinod by neutral red. Inside 
the cell 111*' element. iiy l)*»dy gruws in sizi\ .and heroines the initial 
body. wliMih luM-fiijK s snrr«»imtled bv lliemantl*'. and thus forms the 
cell incliisiiui. 'J'his IxkIv now breaks u]) into a number of small 
bodies caiHed initial ctn'j^u^clcs, whi«:h ilividi* by simple division — 
i.e., by tin- formation ol (Ininb-bell forms, the two ends of which 
sim])Iv nnn-e ai)riri nntii tlu* coun*'ciing thread is broken. The 
rtvMill ol the divi>iim «il llu' mili.d •.orjai'^ch s is the. rJemenfary body. 
In tliis w.iv th*' lile-c\'.:le is e.)in])ii t<*d. 

Comparison. -It will ilni'- b*' se**n that tin* rhlamyd(»zoa are th(‘ 
granules insuh* llie b'«ly <»l the ('yhirvetes varioUc *)r the Xcvroryctes 
hydro tdwhui\ and tliat ill*' wleil** organiMU t)f these two forms cornj- 
sponijs to 111.' mantle and ]Kira*nit*' ol the (.hlamydozoon. 

Pathogenicity, riu v ow beli*'Vi*d to be the.cause of smallpox, 
vaccinia, tiadaaii.i, Samoan epitht‘lif>sis. liydn)ph*)bia. scarlet 
fi'^^er ('tc 

Classification.- -- 1 'he (.’hlamydoziia arc classifu*d iut*’:---- 

A. Clilaniyd>iZoa vera. 

t'lilainydozoa, whicli commences as elementary bodies 
from cell iudnsiou'-. 

r. ('et*irv«:tes group -iiaiise deslrncliou of the cell, 
j. t*yt*Miikon gn)n]> -c aii*^<' ])r*il iteration of the cell. 

In lbsiidit gnaip -caii''»e g. lbsnclit in tie* I-epidoptera. 

Ji. <'h'a/nyj>^ 'Ui slrnnttyhpla^mala . 

<'Iilamvilo/.*>;i. wlii*:li alway.s remain as eh-inentary bodie:' 
- c.".. the ftirjiis ill the jx'ripiieuniunia of cattle and 
the di]»htlii 1 i.i in bird->. 

Only the ( yloryctes and ryltioikoii groups concern us. 

The ('yforyclrs Croii/^. 

It is important to distinguish belwe*Mi the ('lilamydozoon of such 
a disease as smallpox and the ]i'uasil»: ('yloryctes variolcc. Th(‘ 
tdilamydozoon is one of the chromatic jiarticles of variolcc, tlie 
piotoplasm of whicli forms the manth\ Tlie f'.ytoryctes group in- 
cludes tlic parasites ol - 
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1. Vaccinia. 

2. Variola. 

3. Scarlet fever. 

4. Hydrophobia. 

The Cylooikon Group. 

The Cytooikon groiij) includes; — 

I Lyozoon atrophicans l^cber and Vniwiizck. 

2. Traclionia bodies. 

The foruier group havebetin d^^c^ib(•d abtno. ami lli-; laller gr »up 
will be dealt with iii the chapter dealing with the dibcascs t)I the 
spe.cial senses. 

The Filterable Viruses. 

By ihci term ‘ hlterable viru -.* is nii-ajit jnicn*-urgani^nis so small 
that tliev will pass through the poresol filters wliicli are too small to 
allow tile jiasscige of b.icteria. The term ‘ ullraniicroscopic * is 
also used for filterable virubos. but ib not free fn)in obji ction. 

History.-— In Iw.mowski diMuonstraUid the filte.rability of the 

mosaic disease of the tol)acco pl.mt, and in T'<(>S lA>lJler and Froscli 
discoveri‘d that the virus ol loot anil inoutli disease would jxiss 
tlirough the pores of the liuest piu'ccliiu filter. Shortly alter- 
wards Beijerinck eoiifirnied Iw.mowski’s observations, and since 
then numerous (observations have been made. 

Iv Man.— ^V//uiP /avr \irus by Reed and Carroll i^ 190T, 
destr(>>ed il heated to 53° C. for ten miiiiit(‘s; Molluscum kui- 
tagiosiim, by Julius Veiy in igos; Dengue fever by Ashbiiru and 
Craig in 1^07; Three days' fever by Duerr iu 190.S; Poiiomyelilis 
by 1-eutz, J^amlsteiin-r, Lexadili, l'1rxiu‘r, and Jaw'is in rrjoij; 
Typhus by Nic(»'le in i<jro; Measles by Cii'lclbergar ami Anderson 
in 1911, as well as Trachoma, Scarlatina, Verruca vulgaris, and, 
according to Xicolle, Injluenza. 

Animai s and Man. -Foot and Month Disease by Lolfler and 
Frosch in iS(j8; Vaccinia by Siegel in 1905, Variola and Rabies. 

Besides theSi* lillcrable viruses otheis have been lound in diseases 
of birds and one in idauts. 

CuitivatiOA. —The virus ol i)leuro-pUeiuntinia of cattle, of fowl i)esl, 
fowl diphtlieru, epitlielioina contagjosum. ami of Novy’s rat disease 
have been cultivated. The organism of jileiiro-pneunioiiia is a very 
small spiroclnctis but tlie organisms of the other disease are only 
evident by the tact of their infcctivity iu subcultures carried beyond 
any reasonable limit of dilution Iroin the original. 

Immunity.'— In nearly every case the immunity produced by a 
filterable virus is complete and of long duration. 

Secondary Infections.-— Secondary inhjctioiis with bacteria are 
common, ’and it is thought that many ol the so-called typica* 
symptoms of the dist^ase may be due to the secondary agent. 

Methods of Infection. — ^'Ihc methods of infection are x^arious; 
(i) By blood-sucking insects — e.g., Stegomyia calopus and yellow 
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fever, etc.; (2) by (‘tifry through an abrasion — e,g., Mollnscum con- 
tagiosuni ; (3) by contact — e.g., fowl pest; (4) by unknown methods 
— e.g., Novy's rnt tliseasci. 

Nature. — The nnture of the viruses is unknown; some, especially 
those spread by blood-sucking agents. cCrc probably protozoal, but 
others may be bacterial. 

Classification.-— The lilterablo viins4*s may be divided into — 

1. Filterable viruses as^ociatc^d with no kni»wn organism. 

2. Filterable viruses associate*! with soin*‘ known organism. 


T. rillcrabiv Viynst's assot itiii'tl wiih No Known Organism. 

Under this lieading c*jiiir tin* viruses of Si'veral diseases of im- 
portance in trojucal jihihciiic- r.ir.. th*; virus of yelhnv fever, of 
dengue fever, ol i)ai)iKita*:i JeVcT, of typhus f<jver. 

Yellow -1'lie \iriis is loiind in tlui blood only during the 

first tlire** *Liys of tli<‘ f« ver. It can i)ass through Berkefeld and 
Chanil)erlanJ L* iilteih. aii<l can be ilestn»yed by heating to 55° C. 
for ten niiniiles. or hy a teinjn ratiire of 24 ‘ io 30^ C. for fortyreight 
lioui-s. It is cunveyVil by Stcgonivia lalof^m alter an interval of 
t\v<‘lve. days fn^in tlu* time’ oi the mfectiv*^ 1* i**!. 

J)cjignc I'nhr.-’Thv virus is in tli** 1)1o*hI during the fever, and 
can be tillered tin oiigh Be.rk**!* 1*1 Tillers impeniU'able t*) Micrococcus 
melitvnsis. It is spread by ('uL'\ faligau't. 

Pafifiaiaci Fever. I'hi* virus e\i'>ls m the blood during the first 
day ol t]i<‘ l<‘Vt'r. an*l can !)*» Iilt**n‘d llirough Berkefeld filters, and 
is spread hy Phlcb>iiumus hujuun^^ii altiu* an interval of stweii days 
from tlie date of the inf«**;livc‘ fee*!. 

Ty hints I'cvcr.— 'Yhv virus I'xists in th** bhaKl, and can be filtered 
through /he coarser Bt-rkefeld lilb-rs. It i-^ *l*-^troyi‘d by a l(*mi)e.ra- 
ture ul 52'' to 35'’ it is spread hv ]\\lii ulus veslimcnhmtm L. 

Verrui;a Peruviana.- 'Ylw e\i^* rimenls *>[ Strong. Tyzzer, Brues. 
Scllards. and (jastiaburn lend to sliow that the virus of this disease 
is a filterabU- vini>, and distinct Jrom that of Or(»j^a fever. It 
appears to be similar in manv n‘S])ects to the v’ii’U'. of smallpox. It 
can b(‘ iii*»culaled suceossiulJy into nirmbys, but only a modified 
form of the diseas** a])peais, the lesions regressing in four to five 
weeks (analogy with inoculated small])ox). It has also been 
transinilted to rabbits and dogs. It has u*)l y(‘t been demonstrated 
ihiiiPhlebolouius vcrrucarium *>r any other ins**ct does transmit the 
disease, but il is ])elii ved that some arthropod is the carrier. 


2. Fillerablc I’im^^es associaicil with Some Known Organism. 

rk)rrel has cleaiij '^li*)wn that a minut*i flagellated organism 
{Alicromonas mesnili) exi-^ts in the filtrates of sli<!ep-pox, and it is 
quite possible that all Tiliiates contain tli**se minute organisms, and, 
further, there is rcas*)n lc» suppos** that certain larger orgamsms 
possess these minute forms in sonu* stage of their life-cycle — e.g., the 
Organisms of trachoma, variola, and vaccinia. 

Bradford, Bashford and Wilson have described minute bodies 
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which they state to have cultivated, using Noguchi's method, from 
cases of acute infective polyneuritis, influenza, trench lover, typhus, 
and other conditions. 

Trachoma . — ^The virus passes through the Burkefeld filters, and 
can be successfully inoculated into monkeys. 

Variola and Vaccinia.—Tlv^ virus passes through Berkefcld and 
the coarser Chamberland filters, and is destroyed by lieating to 
57® to 58® C. in fifteen minutes, or by almost any disinfectant, by 
saponin, vicin, bile, taurodiolic acid, and sodium oleato. 
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llI'/rKUOKARVOTA 

Preliminary— lK*lor()k.iiyota- C.iliata- IJjlaiilicliuni— Nyclolhcrus — 

Jvefcrences. 

DIVISION H. IIF/J EROKAKYOTA Hk kson, 1903. 

PHYLUM V. CILIATA Peity, 1832. 

I'liii: ('iliala mw or jKirasitic HotcTokarj^ota, found 

princii)filly in \vatrr. wln ro rxist upon small animal and 
V(»j4i*tal or^^anisnis and tlio drhiis of d('Com]K)sinf' ])lants and 
animals. S»mo of them c.au live in ilu* aliiiuiitary canal of man 
and animals, oblaiuiu” llu ii food Irom its contents, and increasing 
to bucli uumlKis as to caiis<‘ irrilatioii of the intestine. 

Their ni(»venieTit is b) cilia, but always witli one end, the anh^rior, 
in front. Tliey turn round wlien desiring' to pnj^Tess in a diKeieiit 
dinr.tion. 'Ihis aiittTioi end may be similar inorphologically to 
the posterior, t/r may bt* clianicterized by b(‘ing more jxdnted, by 
having a mouili. pr l)y ])e«:uliar seiisory cilia (Hypotricha), or l>y 
a j)erjstonh* ol long eilia (Heteroliiclia). Tlie liody, which may bo 
spherical or ilatteiied, is divided int<i an cctojJasiii (the cortex) 
and end<»i)lasin (the nh^dulla ). '] he ectoplasm may siui])Iy be a clear 
(»uter layer of the i)ri»toplasm. <»r it may be diffeientiated into three 
layers. Tin? lirst is vc^y thick and very tougli; the next, called 
the alveolar sheath, is marked by vertical parallel lines, wliich are 
tlm contractile myonenu: threads; wliilc; the innermost layer next 
to'^the endoplasm consists of clear transjiarent ictoiJasin. 

The so'iniiluid eii(loj)lasiii is in constant rotat(»ry motion, con- 
taining food vacnoli contractile vacuoles, nuclei, pigment granules, 
colourless granules, ciystallino Ixxlies, and smaller particles. Tlie 
cytostome or mouth is prese nt in all excejit the parasitic Opalinae. 
It is a slit in the cortex at the anti'iior end of the body, which can 
bo 0])encd for the roct'ption ul loud, but is usu.illy k(‘p\ cl(»s(‘d. It 
may be on the surface (»r may be cariieil inwards bj’ a funnel-shaped 
depression in the eclopla.sm calle*l Uie Vistibule, whicli may be 
by cilia specialized for the capture of lood. 
fi' A cytopyge, or cell anus, occurs in Nyciothcrui, but as a rule no 
definite opening appears, and the undigested lood is simply pushed 
through the cortex. 
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Two wholly distinct nuclei exist in the Heterokaryota, a mega- or 
macro-nucleus and a micronucleus. They are not merely different 
in size, form, structure, and appearancer but also in function; for 
the macronucleus is somatic and trophic in its function, while the 
micromicleus is purely sexual. They are not comparable to the 
tropho- and kincto-nuclei of the tiy^panosomes. 

The macronucleus is generally well marked, but breaks down 
into granules before or alter conjugation. It consists of an achro- 
ftiatic portion, with a chromatic portion in the l*)rm of a ch)se- 
meslu'd network of fibrils, but whether there is a deiinite surrounding 
membrane or not is doubtful. 

The micronucleus, when .it rest, is a inimite irri‘gular granule of 
chromatin lying in lhi‘ ceiitn* ot a pi‘rli‘ctly ch*ar achromatic ar(‘a. 
Probably then; is only one in each animal, and the appearance of 
two or more is tine to iviiioductive ])hri«M‘s which .ire just tiiiishing. 

Tht‘ ('iliat.'i are characteri/e<l by the pn st‘iice of ]>roto])lasinic pro- 
C(*sses projecting all over llu* body. I fu se are liiu*, short whips, 
called cilia, wliicli in ]jlaces an^ IraiistornKHl into tliick proct'ssc's 
called cirri or flat nuiiibraner> in tu-rtaiu si>ecii‘s. Th(‘ cilia are pro- 
C(‘sses ot the ])ellicle, but they ai>]>i‘ar to br supported by a tlinad 
ot sjiecializi'd ecto])lasm. Fhe short, line cilia an^ for uioliou, and 
the long, motionless cirri for lhe])urposeol eut.ingliiig lood-])articles. 
The membranes are siii)])osed to b(‘ lormed of tused cilia. Triclio- 
cysls e.xist in the Ilolotriclia, and jin excretory organ has recently 
been described by Metcalfe in ceilaiii s])i‘cies ot ()])alina, parasitic 
in Irogs, wliih* oliu‘¥ ( ihala hav<* a coiiti.ictih* vacuole. 

Urproducliou mav take ]>la»;e asc-xu.illy b\ (i) tiansvefsc' or 
longitudinal division: (2) gc-nimalioii, sini])h‘ oi nniltii»le, tj) eu- 
cy^>tllu•nt and s])ou*-l<»nuiiliou, oi sexually by eonjug.itioii. 

1. Fission.* -'Ihere i^ im in<»i])hologi('ai dNlinetiou betwi eii longi- 
tudinal and Liaiisverse Iksioii, in winch the li»lh wiiig cliaiigcs l.'ki- 
place: (r) A sec(»iid iiioutli is lormed; then enuus {^) mlaigimeiit 
.'Uid division ul the iiiicKniueleiis. billowed by (/,) enlaigeiiieiit and 
division ol the luacioiiueleus; .nid, liiially. (4) division ol the 
eylo])lasin. 

2. Encystment and Spore-Formation.- llu' aninud encysts and 
breaks uj) into a iiunibi 1 of small individuals. 

J. Conjugation.- (diijugaliou has been best described bv 1‘alkins 
and (‘aiillery in ParuNiiniinu anrclia. 'Fwei coiijuga*fiug cells about 
th(' sfiiTie size are placed sn that the nnmths aiv ilirectly ojijxised 
The micronucleus swells, its clinaiiatiii becomes granular, elongalc-d. 
crescentic, fiisilorm. and finally lornis two nuclei, eacli ol which at 
once divides into two. Of these*, two eh'ge iiiTate', while tlie eitlier two 
divide to form u migratory, or male*, and a statiemarv. or h'jn.eJe*. j)ro- 
nucleus. The male interchange and fuse with the eippo-iie* 1<*male 
nuclei, and them the e>rganisms se.'parate\ Tlie macromiole'us frag- 
ments and disappears, and tlu* svnkaiyem bn'.aks np into eight 
micronuclei. 

Four of these swell, and 4re changed into macionui:lei; so that 
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four micro- and four macro- nuclei are in tlio same cell, which divides 
into two very small ccills with two macro- and micro-nuclei each. 
These cells grow to nearly full size, and then divide, giving rise to 
the typical protozoon, \rith onci macronucleus and one micronucleus. 

Paradtism.- -A great many species of the Ciliata are parasitic in 
the int('stine or bladder of other animals, and some; are epizoic. 

The latter will oftim be m<*t with as Vorticella, living on Anophdes 
and Culex lar\»’{e. The former an' found largely in the Orthoptera, 
tin' Amphibia, and in herbivorous mammals — horse and cow. 

In man a few have beem recorded: Chilodon deniatus Dujardin, 
1842; uncinatus, C dpoda cmullus Schutz, \ Balantidium coli 
Malmsten, 1857; minntnm Jakobi and Schaudinn, iSqS; Nycto-^ 
therm f aha Jakobi and Schaudinn, i8t)8; A', fni^anieus Krause, 1906; 
N. africanm Castellani, 1005. 

Parasitism doi'S not aj)])i*ar toalfect the structure of the animal, 
unless the los^ ol Uk' cyto-^lome in Opalina. parasitic in frogs, is 
considenKl to be due to this causes 

Pathdgenieity.— -The ciliate parasites, as a rule, appear to cause 
but little effect, unless th<*y aie present in large numbers, when 
diarrhoea, often sevt'nj and long-persisting, may result. 

Classifleation.' -Tht' ('iliata are classified into four orders: — 

Order I. Hololricha Stein. 185^. — Mobile Ciliata without special 
oral cirri (Chilodon, Colpoda). 

Order II. Hcieroiricha Sti'iii, 1859. - -Mobile Ciliata with special 
otial cirri (Balantidium, N ydothcrus). 

Order III. Hvpotricha Stein. 1859. - -Mobile* Cilifita with well- 
developed dorsal and ventral surfaces. Not known to be parasitic 
in man. 

Order IV.Pcritricha Stein. 1859.- -Fixed Ciliata. Not known to 
be parasitic in man. 

ORDER 1. HOLOTRICHA .Stein. 1859. 

Deflnition. - -The llolotricha are free-moving ('iliata, in which 
all thi; cilia are of approximately equal length and thickness, and 
never possessing cirri. 

Remarks. — it is divi<led into two suborders:- - 

Suborder i, Gymiwslomatar -Mouth closed when ing('.sting food. 

Suborder 2, Hymenostomata .- always open, and provided 
with an undulating membrane. 

SUBORDER OYMNOSTOMATA Bulschli 1889 

Family Ciilamydddoniid.® Stein. — ^In this family there is a 
genus CAt/orfow Ehrenberg. 1833. which includes oval, strongly dorso- 
ventrally compressed Chlamydodontidae, commonly {ound in 
infusions, of which one species, C. dentatus Dujardin. 1^42, was 
j^^lKmnd in great abundance by Guiart in the motions of a woman 
' suffering from severe dysentery in Paris. Manson and Sambon 
have described a case of chance-parasitism due to another species, 
Cl undnatm Blochmann, in a patient from tropical South Africa. 
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They noted that the parasites were only found in the mucus, never 
in the fsecal masses. They were present in very large numbers, 
and were found to be all gametes, some of which were conjugating. 
It app^rs probable that Guiart’s parasites may really have been 
C, uncimtus, and not C. dentatus. 

SUBORDER HYMENOSTOMATA Hickson. 1903. 

Family Chilikkridk B.itschlL- -The genus Muller, 1773, 

includes tht; kidney-sh«ipc<l ( hilifera, with rows ot cilia twisted from 
left to right, communl}* found in hay infusions, of which one species, 
Colpoda cucullus Scliutz, tScjq, commimly found in the water of 
marshes, was noticed in a brickniaker attacked with dysentery in 
Berlin. Urottema caidafnin Dujardin, 1841, has been found in the 
motions of cases ol diarrh(ea in man. 


ORDER II. HETEROTRICHA Sti in, 

Th( leterotricha an* ir(*(*-inoving C'iliata, with strong cirri or 
membranells, forming an aclonil ring (inclosing a space, the peri- 
stoim\ at one part of which the mouth opens. The order is divided 
into Polytricha, Oligotricha. 

Polytric^ Hickson, igoj.- -Heterotricha in which the surface of 
the body is covered with rows of short cilia. 

Famiuhs.- Pla^iosUmimda' Claparedc' and Lachnuinn, Bursa- 
rimd(e Biitschli, Stoiiorirnda* Slc*in, Cyrocoryua Sleiii. 

V BrusAKiiDAJ Kent, 1 S 80 . 

Synonym.- -Bursarinidev Butschli. 

This iamily includes llie Balantidium. 

Genus Balantidium ( lapan'de and Laclimann, 1858. 

Definition.- -Bursanvido' with a large peristoiiu* and a well- 
marked anal aperture. 

Remarks.- Balaiitidium is common in the rectum of pigs, and 
is sometimes iound in the intestines of man. C'yst 8o-roo [.i in 
diameter. 

Balantidium eoli Malinstcn, 1857. 

Synonyms. — Paramnrimn colt Malmsleii, 1857; Pla^wfoma colt 
ClaparMe and Lachinann, 1858 : Lcucophrys colt Stein, i8bo ; Balan- 
tidium colt Stein, T8O7; Holophrya coli Leuckart. 1863. 

Balantidium coli is constantly found in pigs, and has been found 
in the colon and the dejecta of man in cases of cholera and diarrhoi^i. 

In shape it is oval, .slightly pointed anteriorly, but this depends 
upon whether the peristome is funnel-^>hapcd or contracted, it is 
covered with cilia arranged in parallel rows, which give it a striated 
appearance. 

it is o-ob to 0-1 millimetre in length by 0-05 to 0*07 millimetre in 
breadth, and possesses a bean- or Udney-shaped macronucleus, and 
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a globular micronuclcus situated near it. It develops ascxually by 
transverse division or by conjugation. It can encyst, and in this 
condition pass from pigs to man. B. t.oli li\ es in the rectum of pigs, 
and is transferred by its cysts to in.'in. 

It was discovered by Malmsten in a man who had had cholera, 
and was suffering from diarrlicea aiul ulcer oi the rectum The 
ulcer had notliing to do with tln‘ disease, as it iiealed, w'Jiilii the 
dicirrhcea was probably due to the parasites. 

Casagrandi and Barbagallo jmuliiced catarrhal enterocolitis in 
young cats by means of this parasite. 

Strong iicis inve.stigated, iii a inasleily manncT, tlu‘ enteroc<ilitiN 
produced by/#, coli in ilu l*liili])]*iiie Islands. 

Balantidium minutum Schaiidinn. 

The hodv n ^hoiily oval, with a jioiiited anterior extremity. 
Lengtli, 20 to \2 //.; breadth, 14 to 20 /t. 

'rh(‘ jieii.-^tonn* extends into the centre oi the body, and has tlic 
riglit lateral bolder iriiig(*d with cilia, and the hdt lateral border 



lor., joo.- Itahfttidhim adi 

(After Hartmann, loom tlie /■//; Sifujfs- 
« Tropcnhygicne.) 



Fk.. 201.- -Ralaniidiuw 
wiMUhlW SCIIAIIUINN. 

(Aft(*r H.ntm.'inn. From 
the s1rc/i7V fur Schtfjs- 
tt. Iro pen hygiene.) 


terininat<‘S in a hyaline iiieinbr;me which can ])riss over to tlie 
right side, and has a row' «)i cirri. Th<‘ cysts aie f)Val. 

lliih parasite (along with Aycloihrnts Jaba) was iound by 
Schaudinn in a German who had tiften stayed in North Americji. 
The sym]doins were constiiialioii alternating w'ith diarrhcea asso- 
ciated wdth abfloininal pain. 


Balantidium minutum var. italicum Sangiorgi and l^gduh'iui. 1917 . 

This parasite, whicli was f<mnd by Siingiorgi and llgduleiui in 
human faeces, differs from B. minutum in that the nucleus is cxcentric, 
and in the peculiar orientation ui the micronuclcus. 
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Genus Nyctotherus T.oidy, 1849. 

Definition. or kidncy-sliapcd, with a lar^^c ptTistoiiii* 

jni thi‘ concavt* sidi* fMciidinf* frbni tho anterior (‘ii lnp to tlu^ middle 
ot the body, from wlu‘iv a curved cyloi)haryiix or (tsopliagus t‘xteiids 
inwards. Tlu* macroniicleiis is and situated almost in th(‘ 

C(‘n re. 

Remarks.- -Tin* species an; mostly parasitic in the iut<*stino ol 
Amphibia, Insecta. and Myriapoda. 

Species known in man: Nvetothenis faha Schaiidiuii. 

N. Krause. :V. africantis ('aslellani. i<^05. 

Nyctotherus laba Schaiidinii. 1S09. 

A', faha is ll.illeued d(»rso-vent rally, and is j() to .28 ft in leu{»th, 
and lb It) rS /t in breadth, an<l ri /tin thicknes>. Tlie cilia on the 
peristome au- ol two kinds, those 
on th*- ni^ilit side, (»l tlie size ot 
tile body, beiim true cilia, aial 
tlios^' on the leit side beint; cirii. 


-! f(tbu 

Scij\eoivN. 

(After H.irtiiuinn. From llie Aychiv -Jo.S. \ ctothvrus nfrintHits 

f/ir Schiffs- u C-x.siin.r.ANi 

The contractile vacuole 1, larj;e. and situated ])osteriorIy. The 
■1 a cro-u Helens is in tlu* centre, and is ]»eculiar in haviiUA four or 
live lar^e collections ol chromatin at its periphery. Tlu* micro- 
nueleus lies clos- by. riu* cysts are oval. 

This s])ecies was discoviTed by Schaiidinn in the same ]).Tti(*nt 
as HalanfUium miuntum. 

Nyctotherus giganteus P. Krause, it)of>. 

Synonym.- Balantidium ffiganteum P. Krause, ic)n(). 

'riiis organism, along witli Trichomonas intcstinalis, was found by 
Krause in the (lej(*cta of persons suffering from typhoid in IJreslau. 

It is shaped like a truncated cone, with the anterior end narrowed, 
and th(* posterior broad, [.cngtci, 90 to 400 /i\ bn'adth. f>o to 150 /z. 
Surface covered with cilia. The peristome is situated laterally, 
and from it a cytophaiynx lea^ inwards. 
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The macronudeus is large and boan-shapod, while the micro- 
nucleus is small and round. One or two vacuoles can bo seen. The 
cytopyge is situatcNd posteriorly. ^ 

In the heces tlu* parasite becomes rounded off and encysted, 
and then divides into four. 

Nyetotherus africanus ('astollani, 1905. 

Found by Castellani in a Ikiganda native. N. africanus is hour- 
glass diaped, with llu‘ anterior portion much less developed than 
the posterior. Leiii^dh, 40 to 50 breadth, 30 to 40 u. The 
surface is covered with very minute cilia, wdiich are generally more 
evident on the posterior i>ortion. l>eing almost invisible bn the 
anterior. 

The peristome is short. The cytoplasm is Jincly gninular through- 
out. The nucleus is situate far posteriorly, near the contractile 
vacuole. I'he micronucleus is very small, and situated close to the 
macronucleus. No food vactloles an^ to be 

Neither division, conjugation, nor enc\ stment are known. 

The patient, who had diarihfca altermiti^ly with long perif»ds of 
constipation, was suffering inun slee])iug sicknes‘ . 

The caecum contained many ])arasites. as cWd other parts of the 
bowel. The mucosa of the ejccum. colon, and rectum wore slightly 
congested, but not ulcerated. Castellani originally considered this 
]>arasite U) belong to tin* genus Xyvtolhmis, but more comph'te 
investigations w'ill ]>robablv show that it constitul(;s a new genus. 

• 

SUBORDER HYMENOSTOMATA PuImIiIi, 

Genus Uronema luijanhn iiSp. 

Definition. Ii\ inciui to.ilc or rlon^T.'ite willi one or more cuidal 

Type Species. - I’lrourma umvnnim Duianhii, iS|i 

Uronema caudatum. 

I'oiiml III ;i ( :ise ol (li.irrlioM. 
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CHAVTEK XXIV 


i k !•: M AT()I>A 


M«'t.Lzn.iii paKisitr^ -IM.iix lu'linia- 'lii*m.iiiida ('l.isMiicalion Malcu:otylo:i 
rid-ioiH li.i J*.iiMinphi-«ti)in(>itU‘.i - i^iscioloidca -Schisto- 
1 \< I‘ u'lio**' 


SUBKINGDOM 11. METAZOA. 

Definition. .m- fivi-Iiviiit; or ])ar;Kitic:. multicolhilar 

'nn^lal^. rliar.iclt i I>y a i)liyMolc»jL;icnl (livisi<»n of labour amoiif; 
th'‘ir cells. 

Remark::. Tropic.il mediiiiu^ only camcerned with i).inihilic 
M' ta/oa, and cliicdly with tli«»se winch alfect man. Varasilic Metazoa 
iiuy be ectoparasiti‘s -as. loi rxainple, many spf‘cies!>f tln‘lnsecta — 

« r endopara'^it^'s ■ -ab, lor e\am]>le. many wilnns. The I'Ctoparabiles 
can «:ause disease by intnulue.inj; toxin**, iirotozoa, <»r bacteria int<» 
llie tissin'S, and in tins wav they are ol lht‘ utmost imjxirtance as 
the s])rea<l(Ts oi disease, loi, as is j^eiier.dly n‘co^mizi‘d, a disi‘nse 
IS Very olt<‘n limib'd by ihr speci.d (ecolo^iical coiulitious of th(‘ 
animal which s])reads its ‘it-rm. Man\' of tht‘*ecto])arasites. such 
a.s nios(]uitoes. are ti'inporarv, or. like licks, periodic; while others, 
like lice, .ire jiermaiieiit ])aiasites. 

W'ilh r(,;^ard to tie- «*n(i<»]»'*iesites, their ill effects on the host 
fhj)end upon many f.ictoi-, \vhii;h have IxMm recently studied in 
coiisideiable dt'tail. 

rile etfects of metazoan ]>ar; -*ilos on their hosts depend upon the 
>])e( ii v, ,)i the ])arasites. then (:«»ndition. the niiiiiber inesent. their 
])nM nce 111 certain <»ri'ans. bjcien.il inlection. their mit'ration in 
tin b kIv. the loss lo the li<ist ill feedinj; thi-in, the damage caused 
by lln ir t(»Miis and the condition o| the In-.t. 

1. The Species of Parasite. -I'llaiia may (‘xist in a host without 
a]»i»arent ill ilfect, but A . i\'h)stomn will ]>rf>dnf;e anamiia. (vdema. 
and perbatw d.-.itli, 

2. The Condition of the Parasite. I he (h ad ol hilaria are 
believi'd to lihx k tlie lym])h channels, and ^ove Use to swellint^ and 
rupture of these \'e***.eK. thus brinj»inn about lym])]iaii;'itis and 
ele])li.'inl.iasis, while the living larva- appan nlly do no harm. 

3. The Number of Parasites.- -A lew Asca rides may cause no 
symptoms, while a larf^e number may lead to serious disease. 

4. The Organ Affected.- Ase.a riders in tlie alimentarj' canal are not 
nearly so virulent as in the liver, whih* Paragonimm ringori 
in tJic luiififs w'ill caust* a disease scanew'iiat resi:mbling phthisis. 
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Ascaridcs may cause serious mischief in the pancreas, jis observed by 
Clialmers; and may cause appendicitis, as noted bv Blanchard, 
Metchnikoff. Castellaiii. and otlic^rs. 

5. Bacterial Infection caused by the Parasite.- trichiura 
may be a harmh‘ss parasite in its(‘lf. but it is quite c.-qKible oi intro- 
ducin*^ bacteria into the mucosn of the vi‘iiiiif(nin ai)pendix and 
causing a])peiidicitis. for. as is well known, it ])urrows in the mucosa. 
The f( ver m) ofttn found in ])atients suff<Tin.t> from ankylosloiniasis 
is probably caused by intestinal bacteria (Miterin*^ tie* small wound 
produced by tlu‘ .incylostoine. 

Tliis method of produciiifj ill effeels upon tbr IiOht ap])ear^ 1«) uf 
to bi- ol th(‘ f^n'atesl importanC(‘ in tlu* tro]>ii:>. and '\», we lear, oiteii 
overlooke<l. 

6. Migration of the Parasite in the Body. larvae of Aiicvln- 
stoma as they enter tlie skin caust* a diTinatitis known as ('ooly itch, 
Aor(‘ fe«'t, t»round itch. etc., which may be ])rimarily diu* to the 
irritation ol the worm, or secondarily to baMeria introduced into 
the -*kin by its af^eiicy. The wan(hTin.t;s ol the larva* of Trichinclla 
.s/)trrt//s throuj^li the muscles c:anse the seven ‘sympt on W(»l trichiniasis. 

Snmbon has ])ointv‘d out that much that is ol)^cun* in the patlio- 
j'eiiesis ol yariiMis lorins ol helminthiasis mij^ht be ••lueidated by a 
better knowledf^e <d the mij<iation»- of llu* eiitozoa in their immature 
stashes Irom tlu* linu* they attack the hoM to that of their setlhnient 
in th“ir selectivi* anatomical habitat. He be!i(*yes tliat many iorms 
do not directly to the part in which they an* usually found, but 
may take a yery different i<mt«‘ Iroin that j^enerally acc(*i)te(l. and 
may even live lor a len.t,dli of time* in cdher slrue.tures before ri‘achiiiK 
such orpins as the* alinu*ntarv e:anal eir nased feissje, which are* ejiily 
semi^ht in orde*r to euiable* the yemn|4 to iseiape* Irom the* host Diirint« 
the*se* w:iud(*rinj:;s iut*chauical injury may be e:.iUse*eJ te) the Imst. and 
pathop*nic micro-or|i;aiiisms may be* carri(*el Irom one* ])art of the 
i>ody to auothe*r 

7. ' The Absorption of Food. -Le*uckiirt i-stimate-s that a Dihothrio- 
ccphalm fatits pves olf in a ve*ar j)ro;4le>t tides te> the* weif^ht of 
I4e) |L;ramme*s; J'd'nia sa^inata, 350 grammes: and /l.sram linnbri^ 
coidcs, 42 {i;ranime*s ol e*f»ps in the* same* pe*rie)d. 

11 the nnmbe*r of tlie*se parasite*s is J4ivat, tin* drain em the* host 
mustbece)nside*rabh*. esi)e*ciall\' ine;hildre*nwho nee*d le>eKl forp eiwth. 

8. Toxins.- -This subje*e:t has alivady bee*n de*alt with (p. 2-5). 

9. The Condition of the Host.-- -The* cemditiem <»! the* host is alse) a 
facte)!- in the dise*ase*s pre)due:eel by tlu*se* paiasite*s. leu' the)U{^h 
Ascarides may be liarmle*ss m a he*althy iute-stiiv*. the'V may pe*r- 
forate a typhoid or dyse*nte*iic ule;er. eir a traumatie; lesie)n eif llu* 
bowel, anel cause fcital peiritonitis. 

With regard to the question as to whether jiarasites L*Vi*r be ne*ht 
human beunf^s. reference can bo made to the belied that the develop- 
ment of t\ii\ Bacillus tuberculosis Koch is delaye*d by the; ])resencc of 
entozoa in the bowels, a view W'hich, with our Eastern exi)erience, 
we are unable to support. 



354 


TREMATODA 


The old idea that worms were good for children has died out long 
ago, and we know of no cases of mutualism, or benefit to parasite 
and host, in the animal parasites of man. 

True parasitism is found in those cases in which the parasite 
benefits and tlit' host is injured. Chance parasites are animals 
which accidtmlally and temporariJj^ becomt* parasites. 

The life-history of a parasiic may he simi)l(s being carried out in 
one host, or it may be coini)l<‘X. with one or more hosts for its larval 
stages and another for adnlt condition. 

(ienerally these Iio^ts bear a din-ct n'lationship to one another, 
the intermediary host olten b(‘iiig luTbiv()rous. and thusbecom^ 
infected through i»ating faecally contaminatixi food, and the definitive 
host being carnivorous or oiuiiivoroiis, becoming infected through 
eating the herbivorous Iio.sl the larva. 

Some parasit(‘s. particulaiiv the Microfilaria; in the blood, show 
a reinarkabli; ]>eriodicitv in tlieir habits, which appears to be assof^ 
ciat(‘(l witli the iiks'ius of tscape from tht* definitive host by some 
int(*niiediarv host, such as a mosquito ora lick, whose liabits agree 
with the ])eri(Klicitv of the i)arasit<‘. Such correlations are very 
numerous in Nature -as. for exam]>le. the opening, or emitting of 
strong odours, by certain flf>wt;rs at definite times of the day or 
night, which accords with tlu* habits of insects which help on their 
fertilization. 

Tropical countries are the hoini* par excellence for parasites, as 
the mi'ans of infection by bad sanitation, biting flies, (‘tc.. are easily 
available. It is therefore obvious that, as there may be many 
methods of infection by the mouth, the skin, and the nose, preven- 
tion is not an easy matter. Jt depends ui)on two factors — ^(lersonal 
and public hygiene. The question of pt*reonal hygiene is the more 
important and more <»asily ap])Iied, as only om* ])erson is concerned, 
while that of imblic hygic'iii* i^ mon* expensive and not so easy to 
' apply, as many pt'ojih' hav<; to act in unison in order to produce any 
effect. 

Personal hygi<»ne includes such matters as personal and domestic 
cleanliness; protection (»f the skin iigaiiist infection, by the use of 
mosquito curtains and Ixiots; avoidance of infection from domestic 
pets, such as dogs and cats, by not too close association with them; 
th(‘ protection of articles of food against flies and vermin; and the 
cart‘liil cooking of food and filtering of water. 

With regard to public niles, the first is the proper disposal of 
waste, particularly of faK:al matter; careful cattle and meat inspec- 
tion in well-kept slaughter-houses; and the destruction of ownerless 
dogs by means ol a K-thal chamber, in which they arc killed by gas. 

Classtfleaflon.' Ihe metazoan parasites of man can be arranged 
into phyla as follows - 

Phylum 1. Platyhelmia. 

Phylum 1 1 . Nemathclmia . 

Phylum III. Annulata. 

Phylum IV. Arthropoda. 
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PHYLUM I. PLATYHELMIA Vogt, 1851. 

Synonyms. — Platodes Leiickart, 1854; Plaiyhelminthes Gcgonbaur, 
1859; Platyhelmifithes Minot, 1877. 

Definition. — Platyhelmia arc bilaterally symmc^trical Metazoa, 
with dorso-ventrally flattened bodies, and without a true ccelom. 

Morphology.— The PlatyluJmia arc flat-worms, with an oral or 
tape-like body, which is cither covered by a ciliated epithelium, as in 
the free-living Turbellaria, or with a cuticle under which the surface 
epithelium has sunk into the parencliyma, fonning the so-called 
subcuticular layer in the parasitic 'Friimatoda and C(‘stoda. A well- 
developed musculo-deimal layer is pn^sent. but tlicire is no ccelom. 

Tlic mouth is generally situated at the anterior end, when present, 
but it may bi* moved to the inferior surfatu-, and o]>('ns, via a 
pharynx, into a forked or branched gut. which has no anal apertiin*. 
The alimentary' canal may. hc»wever. l)e wanting (Cc'stoda). The 
excrt‘tory system begins in tht‘ so-callixl flame* cells — i.c., cells 
provided with a leash of cilia from which Tine channels run. uniting 
together to form larg^T channels YUvsr ultimately empty into a 
pair of laterally placed canals, opening to the* exterior separately 
or together, often thiough an excretory vi*sicle. 

I'he nervous system consists ol a large*, bi-lobed. ctirebral gan- 
glion, with nerves running fonvards and backwards. 

The l*latyht*lmia are mostly hermaphrodite, but may rarelv be 
unisexual; the ova are produced in tlui ovaiy, n(*ar which they are 
fertiJizi'd, and then, aitcrobl ainiiig fooil-yolk from the y'olk reservoir, 
which has received it vin. the vitelline duets from tlu* yolk glands, 
they acquire a sliell in a shell gland, and then entera nt(*nis. through 
which they slowly p«ass to tiie exterior. 

The nudt* organs consist >f t(*stes, vasa def(ir(‘ntia. vesicula 
seminalis, and a cirrus pouch, with a cirrus and a so-called prostate 
gland. 

Classifleatioii.’--The Platyhelmia are clussil'ied into: 

Class /. Turbellaria. Fn*e- living flat v/orins, covered with cilia. 

Class 11 . Trematoda.- -Parasitic llat-wonns with an alimentary 
canal; cuticle non-ciliatc. 

Class Til. -Parasitic flat-wonn^ without an alimentary 

canal; cuticle non-ciliatc. 

('lass 1 . docs not enter into the subject under discussion. 

CLASS II. TRICMATODA Kudolpiii, tSo8. 

Synonyms.— Sucking Worms. 

Definiflon.— The Trematoda are parasitic Platyhelmia. which re- 
tain the mouth and aliment ary canal, but in which the epidennis 
not merely loses its cilia during development, but is sunk info the 
mcsoblast after secreting the chitinous cuticle. Suckers arc de- 
veloped in the region of the mouth, and also on the ventral surface. 

Remarks. — ^The knowledge of the Trematoda began in 1379 * when 





-•<>(>. — Ojuslfinnlifi* stnt'nsis I'li;. 207, — SrJiisto&oma ja/^onicunt. 

(X250.) {X250.) 



Fig. zoS.-Sc/iistostjimi htrma- Fn'.. zmj.— SJnstosoMa tnaiisoni. 

(obtuw. (x 350.) 35 ®-) 

Fir,'. 2i»4-2oo. — F.c.cs OF Vakious Trj'.matu1;ks iv>lni) in Human F/eces 
(From photomicrographs by J. J. 
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Jeht'in de Brie discovered the liver-fluke in the sheep, which was sub- 
sequently described by (rabucinus in 1547; was not till the 

time of O. F. Miillcr. in 1777. that any accurate kh*a of their form was 
obtained. ZedcT in r^oo made the first attempt to classify iwirasitic 
worms, calling the Treniatodes ‘ sucking-wornis ’ ; wliih* in 180S 
Kudolphi invented the name of the class, deriving it fnun the Clreek 
TprjfiaToySff^ wliidi means. ‘ pitTci-d by In)les.’ After this date come 
many observers, among whom may be mentioned l-anrer (wliose 
canal si ill bears liis name) in 





Jre l)I\«fU\M «)K \ I N IM. «il« 
'I »K JMi.M'MJ. CjliM- U \ 1 1\ !• \l>P\K 
Mesnl«A rKK.M\r«»l>l' 

(Allcj SI ) 

I . ( )\.ii y, j, iileriis . ^ -^lu lh;l.in»l . 
), iMjtypi*, ). <»v.in.Mi «IiKi. •». 1^.111 
ivi 's I .ititil, 7, v'lli'll.iri.iii iluil. 


van J»eiu‘den in »'ind 
I.eiiekart in (who divided 
ihem into Disiomea and Foly- 
.domea). and Tliomas in 



111 .. 211 |)l\(il{\M 01 V\nLlli K 

I'ill- 01 JHh I'hMMI (rltM'.KV 
IIVI- \l*r\U.\’ll SOI \'J RI'MAIOOK 

i.Ox.MV, J, «»\arj.iii (liK t , ^^.sh(‘ll 
i;I.niil . .\, nolypi*, uii'ru-. , i», 

J..iun*rs iMii.iI . 7, Mtcll.in.iii iliKt . 

s, m.i*j>i.ii uliiiii siMiimis. 


wJio Worked out iJie d» \ vl<»|>mriH of i’ttsnilu hef^atna. In iSijj 
Monlieelli revived an oMer < lassiiie;iiion of fin* gioiip 1)\ Ihnmeisti r 
into tliree orders. 

In iSon Looss completely ie\ olntioni/i <1 (Im* whole d.i"-! Ilea lion. 
Ilis work has since been exlindcd by Odhnei. I iihe. and 

ollieis. 01 leCenl vcaisom knowledge ol the hit Iij--.im\ ol lln-se 
parasites has been e\lcndnl m a n-markaide manner by Leijiei and 
numerous Japanese ol)st v\ n s. 

Morphology.- -in sluuu' tlu- 'tumatoila .lu* gcni'rally Irni-Ukr or tongiu- 
hiiapt'cl, and Imt i.ircly i ylindru .il. They .ue piovnlcd with .1 i nth le. wlni ti 
may h<LV(‘ spiiie-Jike se.ile'^, .oi^l with (uie or two Miikei^, h>.d .iiid vcMiIi.d 
(often called the ‘ acetabiiliim '). whu h .iie e.)p.(l)le oi iIk* p.nasiies hy 

the cK'lion of their e(|u.dori.il. iiieinhon.d. ami i.idud imisml.ir tihies Id the 
liiiiiig ot the alnueiitary taii.d, dr siuh f)thii oiR.iii as they may iiih.ihil. 

The moLitli ]ie.s 111 thi' oral sm ker, and h*.ids to :i ph<iryn\'. 'J Ik^ d‘Sd])h.l!l>U'^ 
may b« sliort nr loim. wilJi iir without a sphineler ihum le. and is clien pid 
vided with uiiiceliulai Stdivary glands. The nitc'stinal tubules, whu h in.iv 
Ik‘ branched or simple, end blindly, tlieie lx iiig no .in.il apeitiiie. 'I In* IimhI 
IS composed t)l epithelial i*‘lls .uul blood. 

The excretory system is w’ell devclojK*d, commencing in spei i.il « i IN pro- 
vided with cilia (flame cells), winch conniuinicatc with eMieioie c.i pi lianas. 
These open inlf> canals, which anastomose fieely, and then j^uii the gathering 
tubes, which open into an excrelury \ubiclc. Tins vesicle', winch may bo long 
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or short, pear-shaped or Y-shapcd, generally 0])ens posteriorly, but may 
open dorsEuly al>ove the acetabulum. 

The Boxes arc but rarely .sepaniic*. hermaphroditism being usual. The 
male organs coasist of lesros, which may be simple or branched, and are, 
as a rule, situated jx^tmorly. The vas defci ens loads forwards .sometimes 
through a vosicula semiiidhs to thej genital o^xining. lielow which a cirrus 
enclascd in a muscular pouch provid^ with glands, called the * prostate,* 
may bo found. 

Thi* Icniale organs consist of an (ivary. which may lx* branched and^ is 
usually situated in front of the testt*.s, and .in ov.irian duct, which joins with 
the vitollarian duct from the yolk glands, making a tulx*, c.illed the ‘ ootype,* 
surrounded by Hie shell gland, in which the i*gg is formed (I'ig. 210). 

A curious lillh- c:in«il. Laurcr’s canal, joins l)y its inner aperture the ootype 
near the uterine IhIh*. 'while its outer apt'rture is found on the dorsal surface. 
The homologv this little canal i-. not quite clear ; it may Ix" ayagina. Some- 
times a rece)>tii('iilum somiiiis is picsent The <H)type ojxms into the uterine 
tube, whidi is usually niiicli coiled, .ind has its aiitorioi portion thickened, to 
form the nietatn-ma 01 vulva, which opens into the genital orifice (Fig. 211). 

The g<'iiita 1 poie vanes 111 position, bc'ing situated in the mid-line in front 
of 01 Ixdinid the ventral .sucker as a rule. Karely il opens rather laterally 
and has .1 niu.sciiJ.ii depre.ss]oii of its own. 

Life-History. -'J'hc full lift^'history :i number of forms has been 
workfvi out by f.euckail and 'rhomas for fasciola hc[>atica. under 
whicli heading: det.iih will be given, by Looss for various amphi- 
.sloriH's, liy l-iMper Iot the genn^> Schist osoina. and by iiumeroiis 
Jai)aiiese observers lor other lorius. 

Typically there is an allcmntion of generations where one sexual 
generation is followed by two .asexnaJ genemtions. Two hosts are 
required for the whole lih'-cycle. 

l.oipor lias given the following sclitiUK' for Uif‘ development of a 
dig(*iietic trematod(*: - 

1. I )efini< ive host .. .. .. . h'gg. 

2. First transition .. .. .. Miracidimn. 

SpoToeyst 

Sporory.st and daughter cysts 
Sporocyst and K’edia* 

Spororyst. Kcdie. and daugh 
ter Kedia* 

4. Sticoiid transition . . h^ree-swiiiiinirig or enc5^stcd Ccrcaricv. 

3- I)erniitive host Adults. 

lailie has provided the following classifiratioii of Cercaria* (slightly 
modified for convenience of reference); 

A. Body without internal clifferentiation. With culicular ala — 

Lophihcrcarifv. 

B. Body with internal ditferentiation. Tails may or may not be 

fork(*d : 

I. Acetabulum ab.sent- Monostomes. 

II. Acetabulum present - 

{a) Posteriorly -Amphistomes. 

(6) Ventrally situate: — 

1. Mouth central — Gasterostomes. 

2. Mouth lenuiiuil — Distemes. 


.1. Jntennediate 
host 
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The Distome cercatia may be identified as follows : — 

A. Tails absent — CercaruB, 

B. Tails present : — 

I. Tails stumpy — Monocercous. 

II. Tails well developed: — 

(а) Tails joined, forming colony - Ratienkonig cercaruB. 

(б) Tails not so joined: 

1. Tails set with spines -Trichocervous. 

2 . Tails not set with spines:- - 

(a) Tails forked at end J^'urcncercotts, 

(b; Tails not so forked:- • 

(c) Base of tail forms s|)ace^into which body 
can beclmwn -('ysiocerenus. 

(n) Base of tail forms no such si)ace:-‘- 

(i ) 'f ail as wide or wider than body — 
RIio/>alom i ous. 

(i*) Tail narrower than body — Lef^to- 
cercom. 

The Lepioccrams ccrcaruv may hv fnriher differentiated as 
follows : — 

A. Body armed anbiriorly 

1. With collar and crown of tliorns- -lichuiostomcs. 

II. With a stylet -Xi phidiuccrcaricv, 

B. Body unarmed aid eiiorly- -^hninooephaious cercaria. . 

Habitat.- -These parasites are found in all classes of the verte- 
brates. and may occur in any of the organs, but the most common 
in man are those oi the liver, the intestinal trad, the lungs, and the 
urinary bladder. It is i]n])ortaiit to icineinbiT that the adult 
parasites may live in dointstic animals, especially in cats, that 
they may affect pigs and c'attle, that development takes place in 
snails, and that the ccrcaria arc free swimming, bnt encysiment on 
grass, water-weeds, etc., must be home in mind. 

Pathogenicity.- -Appan'iitly the smaller fomis can live in himian 
beings without being suspected, but irritation of the bladder, liver, 
intestine, and lungs may result either as Hk* effect of the eggs or of 
the parasite. 

Diagnosis. — ^'fhe systematic examination by the ijiicioscope of 
the fteces after centrifuging, specially in caMS ol diarrJiaa, and of 
llu- urine and sputum, is the only certain met hod of diagnosis. 

Treatment. — ^fhe treatment cJf infections by these animals is 
lit Me studied, but t'hristoplierson has lately i ecomnn'iided Tanar 
Emetic {vide Chapter LXXTX., and more es])ecially Cha]>t(‘r 
LXXXIT.). One may try to kill or tixpel the intestinal forms hy 
chloroform mixed with cucalyptol or Chenopoclium followed by 
purgation, as described in Chapter LXXV. (Ankylostomiasis), or by 
extract of male fern all in the same chapter (Ta;niasisj. 

Prophylaxis. — ^We do not know enough about the life-cycles to 
lay down general rules about prophylaxis, but it will be obvious 
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that tlic cat, tlie dog, the pig, and cattle are indirect sources 
of infection, while l)alhing, wading and drinking water as well as 
green vegetahh'S, ]un*t icularly those not cooked, must be regarded 
as definite sources of infection, and so must that delicacy the edible 
snail, whicli may not be pro])erly eookc'd. 

Classification.— Theclassiliration of the Tnmatoda is as follows: — 

SUBCLASS L HETEROCOTYLEA Monticc lli. 

Synonjms,---PoIvs/onica beuckart, Piiiobothrii Ihirmeister, and 
Moiioi^euea van ReiiiMh'n 

These Trematodes are gi neraMx ec loparasitie. but may be endo- 
parasitie in amphibia and turtoises 

SUBCLASS II. ASPIDOCOTYLEA Monticelli. 

Synonym. J ^ ^itinhoHnu Ihirmeisler. 

'riuM* are l«)\vjy f>ig.ini/4 <I eiKlopar.iNiiie trematodes. with one 
huge MU kei iin ii])yiii.g the \\h(»I(‘ \enti.d siirlac'e. found in tortoises, 
nitirme and shelliNh. 

SUBCLASS III. MALACOCOTYLEA Montinlli. 

Synonyms. Distumca lemkart. Maluctfhnlhni UiimKisiei. and 
Di^vnca van Heneden. TtSSiS. 

Definition. I'ypical ondf)para«ilie tniiiatodes with never more 
than tv\o siu king-di’^rs. oral and ve ntral, and a Launn’s canal. 

Remarks, llu* Mjdacocotjha includt* all the hnman treinatodc 

parasile^. 

Classification, -riie Malacocr»l\iea mav he divided into orders 
as f()llo\\>: 

A Develoianeiit witlmul .illern.ilion oi generations Order r. 

Mnun^ckica Nan llenccleii 1.S5S. 

II Devehipmeiit with aIt«-inaiioji of gdniatiMi*- Oichi 2, 
van P>eneden. iiS^s. 

We air (uily eoiieei ned wjtli Oid< i 

ORDER DIGENEA \an l»eneden. i'\5S. 

Definition. -Mala< oc(»tylea with a .single meilian anl(Tior sucker, 
a vagina, and fe^^ eggswhieli de\elop by alternation oi geneiations. 

Classification. I his oidei is diviiU-*] into ’^e\'e. al suborders, of 
wlii( h (oiieem-, us. 

Mouth surrounded In the aiitirior sueki*r- Suboider Pro- 

stontala Odhiiei, 1905. 

Sl'BOKDKK PkoSIOM.MA Odlllier. TC^Ci^. 

Definition.— -DigeiK'a, in winch tlie nionlli is snrroniided by the 
anterior suckc*r. 

Classifleatlon.— Tli(‘ Prosl^miata are dj\'ided into superfamilies 
in the following manner: — 
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A. Acetabulum or posterior sucker caudoterminal, subterminaU 

or vcntroterminal. and behind the genitalia or at the 
most embraced by the vitellaria — Super-family 
phistomoidea Stiles and Goldberger, 1910. 

B. Acetabulum or posterior sucker ventral and separated from 

the posterior extremity by, at least, a part of the genitalia 
— Super-family 2. Fascioloidea Stiles and Goldberger, 1910. 

Super-Family Parampiiistomoidea Stiles and Goldberger, 

1910. 

%Y^(mym~Amphisfoniata kudolphi. 1801. 

Deflnition.- -Prostomata with aci^tabulum, caudoterminal or sub- 
terminal, or ventral close to the caudal ojkI. Oral sucker and 
oesophagus present. Cieca two in numln^r. Hermaphrodites with 
genital pore ventro-nuKliaii, pne-equatorial, pnetesticular, and prae- 
ovarial, and with oiu* or two pne-ovarial tesb‘s. X^itellaria paired. 

Type --ParijimpliistnfnifcB Fischoeder, 1901. restricted. 

Classifleation.- Payamphisinmidee I'ischocHh^. 1901 restricted ; 
Gastrodiscida Stih^s and Goldberger, iQio; Gasfyothylacidee Stiles and 
(ioldbergcr. igro. The lasl-iunmKl family di»es not contain any 
human parasites. 

Family I. pAK\.MiMirsr()Mii)/ii Fischoeder, 1901, restricted. 

Definltton.- -Pyriform |xiramphistomoidea with ventral pQuehes 
absent. 

Type Genus.* -ParKmphistomwnV\^\]\oedvv, tqc*!. 

01assliDcafion.’--Th<' Paramphistomid?e are classifii'd into the 
following subfamili(ts : Parainphisiomincr Fischoi‘der. igro, restricted ; 
Cladorchilfusp Fisclio<‘der, rO'>r: and Di plodUciiuv Cohn. T9('4; but 
of these only the second coikutils us. 

These suborders may be recogiiixiKl as f«)llows:- -- 

A. Oral sucker without (!vaginations ParamphisiomiHie, 

B. Gral suck(ir with evaginations Fladoyc/iii/io'. 

Snu AMiiY Cladukc iiiiN\a- Fisrhoeder. 1901. 

Definlfion. — Param]>histoiiiidae with oral sucker with evagination. 

Clasdllcaflon.- -'rile ('ladorchiinic can be subdivided into the 
Stephanopharyngina Stiles and (loldborger, 1910, with circular 
evagination, and Cladorchiimc ^emti stricto Fischoeder, 1910, witli 
paired evagination. This last subdivision contains the following 
genera : Cladorchis Fischoeder, 1901, which is the type genus \Pseudo* 
discus Sonsino, 1895; Chiorchis Fischoeder, igoi; Tasinrehis 
Fischoeder. iqni] Psei^docladorchis Daday, 1907: Microrchis Daday, 
xgojlPfenderius Stiles and Cioldberger, 1910; and Walsonius Stiles 
and Goldberger, 1910; of which the last is of importance in tropical 
medicine. 

It may be remarked that this subfamily will pn)bably soon be 
made a family, and its divisions subfamilies. 


36 
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WatBonlus Stiles and Goldberger, xgio. 

Deflnlfion. — Cladorchiinse without genital sucker, with lobate 
or lobulate testes, without cirrus pouch, and with each oral invagina* 
tion single. 

Species. — Watsonvus watsoni (Conyngham, 1904) Stiles and Gold* 
berger. 1910. 

Watsonius watsoni (Conyngham, 1904) Stiles and Goldberger, xgio. 

Synonyms.—Cladorchis watsoni (Conyngham, zq/o^), An^hi^omum 
teatsom (Conyngham, iqo^),Parampkistomum watsoni (Conyngham, 
1904). 

Definition.- -Wats* is with the cliaracters of the genus. 

History,-— U'a/sonws watsoni was first discovered in the duodenum 
and ui)piT ])arl tli j<'jimum of a negro who had come from 
. Adamawa, in late German West 



Fig. walsont 

(After Shipley, ciuciidrd by Lcipcr.) 
a. Schematic; h, iiatural .size. 


Africa, to Northern Nigeria. Since 
its discovery it has been reported 
near Lake Chad. The type was 
first d(‘scribed by Conyngham, 
later by Shipley, and in 1910 by 
Stiles and Goldberger. 

Morphology. — ^The parasite is ted- 
dish-ycllow when fresh, 8 to 10 milU** 
metros 111 length by 4 to 5 millimetres 
in brcadtii. In sha^xi it is oval or 
jjynlorm. The ventral sucker is large 
and situated posteriorly and subter- 
miiially, while the oral sudeer is so 
sruciil as to be hardly worthy of being 
considered a true sucker. It has a 
}><iir ol lalcTal caudal irregularly 
globular suctional pouches. The 
pharynx is spherical, with two lateral 
divertiouLi, called the ' pharnygeal 
]ioucho.s.' Thu oesophagus divides 
into two long intestinal caeca about 
the level of the junction of the anterior 
third willi the posterior two-thirds of 
the body, and is here surrounded by a 
spluucter muscle. The excretory pore 
opens slightly to the left of the middle 
line dorsal to the posterior sucker. 
The excretory vesicle is rdatively 
small, and lies over that sucker. The 
genital papilla is situated in the mid- 


veiitral line, about the junction of the 
anterior quarter with the posterior Ihrw-ciuartcrs of the body, and on it open 
the canal of the cirrus and the nietatrema. The testes, which lie one belund 
the other, are deeply lobulated. The vas deferens rims into a vesicula semi- 


nalis, which opens into the cinus canal, but has no true cirrus pouch. 

The ovpiy lies close belund the testes, and rather to the right of the body. 
The ovflrius duct curves backwards, and is almost at once surrounded by 
the shell gland, when it may be called the * ootype,” wliich just behind the 
shell gland receives the vitellarian duct and the ixmer end of Laurer's canal. 
The uterus, full of eggs, coils over the testes and runs as far forwards as their 
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anterior border, where it becomes thick and mascolar, and is called the 
' metatrema.' The eggs are large (122 to X30 in length by 75 to 80 ^ in 
breadth). ■ 

• Llle-Hlstbry. — ^The life-cycle is notTcnown, but it is believed that 
the usual host is a herbivorous animal. 

PattlOgeideity. — ^It may perhaps cause diarrhoea and anaemia. A 
post-mortem showed the mucosa slightly congested. 

' DIagiioais. — recognition of the eggs or adults in the faeces. 

TrMtment. — ^Thc eucalyptus and chloroform mixture advised for 
ankylostomiasis (Chai)ler LXXV.). 

■ Family II. Gastrodiscid.u Stiles and Goldberger, 1910. 

Definiflon. — Paramphistomoidea with rather discoidal bodies 
divided by a transvers(i constriction into cephalic and caudal 
portions. Ventral pouch absent. Venter with many large papillae. 
Acetabulum ventral at caudal end. 

Type l^'uckart. 1877; the other genus is 

Homalogaster Poirier, 1883. 

Gastrodiscus I.euckart, 1877. 

DelUlition.— (iastrodiscidap with bodies slender anteriorly and 
broadened posteriorly. 'Flu* latter contains the genital glands. 
The acetabulum is small. The ventral pouch is al>s(uit. The oral 
sucker has paired evaginations, and hyads into an cesophagus with 
muscular thickening. The cjeca are long, not vravy, and end post- 
testicularly. Male* organs: — ^These are tw'o branched testes, and 
a cirrus pouch which is not completely closed. Female organs: — 
Ovarj" and shell gland are ixjst-testicufar; viti-llaria an* f^xtracaecal; 
and the uhiriis intercaical . Laurer ’s canal is pnwesicula r. 

Tyfe.— Gastrodiscus eBgyptiacus Cobbold, i87(), in the horse.^ 

Other Species. — G.hominis in maniG. secundus Looss, 1967. in 
the horse; G. minor Leiper, 1913, in the pig in Uganda and Nigeria. 

Gastrodiscus hominis Lowds and McConnell, 1876. 

Synonym. — Amphistomum hominis Lewis and McConnell. 

D^nitton. — Gastrodiscus 5-8 mm. in lengtli and 3-4 mm. broad. 

History . — ^It was first described' in 1876 by Lewis and McConnell, 
who found it in hundreds attached by its posterior sucker to the 
mucosa of the caecum, venniform appendix, and ascending colon of 
an Assamese. Since then it has been reported in natives of India, 
and perhaps it may be common. We have not met with it in 
Ceylon, though there was a small jar in the Medical College Museum 
labelled Amphistomum hmninis, but without a history. 

^iper has made G, hominis the iy|)e of a new guuuh Gastrodiscohdes, distin- 
gttishikl from Gastrodiscus by the ateonce of papillae on the; venter and the 
position of the genital pore on the cone. 

Moipliology. — ^The parasite is reddish-coloured, 8 to 10 miUimetres in length 
and 4 to 5 miUimetres in greatest breadth, tapering to 2*5 millimetres in 
The thickness is about 4 millimetres. The posterior end of the body presents 
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a larger disc, on the hinder border of which lies the acetabulum. Tlie rest of 
the body is thin, tapering to the mouth. The genital pore is at a level with 
the bifurcation of the intestine. The testes are double, with a sinuous vas 
deferens. Ilie uterus and the yolk glands are situated laterally. The eggs 
are oval, 0-15 millimetre in length and o 07^ millixnetro in breadth. 

Pathogenicity. — It is not known wlu'ther these parasites cause 
any disease. It occurs in 5% of ilu‘ i)4is in h'rencli Indo-China. 

Super-Family Fasc’ioi.oiofa Stiles and Goldberger, 1910. 

Synonym. — Distomaia Kelzhis. 1782. 

Delinitton.--Prost(n]iata with rici tabuliim v«‘ntral and always 
separated from tli(‘ jiosti rior e.xiriiiiity by '^onn' jiart of the genital 
apparatus. Oral siickci jirv^ nt; cjei'a two in number. Hermaphro- 
dites or with separjb* m*xcs. 

Type Family. I'uscinliiiir Kailliet. 1803. 

Classification.- Tin* sii])< r ianiily may be classified into tlie follow- 
ing families follows : 

A. HmnaphroJties : — 

1 . Oral MickiT without collar of stiong pointed spines: — 

(a) Ovary in Iront of testes:- - 

1 . (iViutiil pon* in front ol ventral sucker- -’hasciolida 

2. (leiiital ])ore not in front of V(mtral sucker:- - 

( \) ( ioiiital ])ore surrounded by a pseudo-sucker — 
Hvterophyiidte, 

(u) ( ieiiil. 1 1 pore not so surrounded:- - 

c) ('uticle with ixointed sfiines — Troglo-^ 
Irnnidfc. 

(d) ( nticK* without iioiiited spines — Opts- 
htida\ 

{b) Ovary bfliind t<*steN DicrocuHidir. 

II. Oral suckiM' witli a <lor-»al and lateral, but not ventral, 
fold 01 colliir lu-aring pointed spinei>^- dichimsUmidee. 

B. Sexes separate- -Schisiosoniidec, 

FAMILY FASt'lOl.ID.K Kailjjet, 1895. 

Definition.- -Fascioloidea, hermaphrodites with oral sucker with- 
out spiny collar, with ovarj- in front of the t(‘stes and genital pore 
behind the vi-ntial sucker. Vitellaria well develi^ped, extending 
dors.'illy and ventrally. (‘irnis and vagina without spines Uterus 
poorly developed ICxcn-lory vesicle much branched ICggs large. 

Classlflcation.~'rh(' Fasciolidci* are divided into two subfamilies 
as follows: — 

A. Body with shouldcT; roceptaculum seniinis absent; inb'stinc 

branched- -fasciolivoi. 

B. Body without shtuilder; receptaculiuu seniinis jiresent; 

intestine not branched — Fasciolopsinee. 
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^ Suborder FASCiouN-fi Odhner, 1910. 

Deflnlfion.— Fasciolidse with a shoulder separating the head from 
the body, with a much branched intestine, without a receptaculum 
seminis. 

Remaiks.-'-This subfamily contains the g(»ims Fasciola, which 
concerns us. 

Fasciola Linmeus, 1758. 

Deflniflon." -Large Fascioloidea with bodies, with the 

aiiterior end sluipi'd into a conical head and with the ven+ral sucker 
situated near the mouth, ('uticle covered with spines. 

Type Species.- -Fasciola hcpatica Liniifeiis. 1758. 


Fasciola hepatioa Linna^is, [ 75S. 

Synonyms. hepaticum Jtclz, i / asetolu hinnana Grncl, 1789; 

D. cavio! Sons, i8yo; ('laJocwliitM hcpaticum Stoss, i8oi. 

DeSnitton. — rascioUi with long (oplialn conr, lonvt rgiiig 
sides, small iu'etalniliim biliiiitc home distance bt'hiiui the 


sucker. Jiggs i »- 1 .|5X 70-90 



Fig. 213 .-- Kgg 2i.|. -Tiik 

OF i'astiola hr- Mtkacidium <)i< 

patica. I*asi iola hr pa- 

taca. 

(After Tlioma.s, from the (Juatirrlv 



Fu;. 215. Tine I'lu. 216 . — The 
Larva of I 'as- Sporocyst ok 

ciola hcpatica. Fasciola hepa^ 

iica. 

Jam ml of Microscopical Scioice.) 


History. — l ascwla hiputica, the livei-lluke, i.s a pauusite ot sheep, oxen, 
goats, liorses, and many (Ah(‘r heihivorous .iiiimals, in luiropc, North Africa, 
North and South Amerii:a, Australia, T.i.sm.ini.i. J«ip.in. Oliiiui. Jhirniti, .ind 
India. It is said to U* extremely common in Burma .ind I'-gypt • 

It has been found in man sever.il limes, iiiid uppanMitly usually in the 
liver, but it has been recorded iu the bloodvessels, in a swelling on the *1010 
of the foot, in ab.scesses about the head, and in a swelling in the right hj'po- 
chondriac region. Lt is probable that Dislomum ociili huniani Aniinun. 1833, 
and Monoslomum lenfis Von Nordmann. 1832. may have lH*eii young liver- 
flukes. 

Morphology. — Fasciola hcpatica is a flat, oveil animal, with an anterior 
triangular projection. liOni^h. 20 to 30 millimetres; brcticlth, 8 to 13 milli- 
metres. Ine cuticle is covered with minute pointed scales directc'd backwards . 
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Then are two suckars— ^ xnral, which is situated at the anterior end of the 
animal and surrounds the mouth opening, and a ventral, the acei^bulum, 
which IS a muscular cap situated in the median line near the junction of the 
anterior projection with the rest of the body. The mouth leads into a mus- 
cular pharynx, which passes via a short oesophagus into the intestine, which 
divide.s ju.st in front of the genital aperture into two lubes running to the 
posterior end of the body, giving oil nunicrou.s branched ca-ca. 

The excretory system starts with dilated tubules, into which project the 
dlia of the so-called flame cells. T1 m‘ duets, which freely anastomoso, open 
into a main duct, which runs dirt'etly luickvrards to o])<'n at a median pore 
at the post en or end of the body. 

The two tc^stes are miicli-branrhf‘d lubes, lying in tlw mnldle of the body, 
ol equal size, one lying in Jront of tlie otlw‘r: from each a vas deferens runs 
as far as the ventral suckei . where it <ipens intf) an elongated sac, the vesicula 
seminalis, from which the dimtus ej.irulatonus runs to the end of a large 
muscular organ, called the cirms winch lies in a sac situate just in front of 
the ventral sucker Tlie (•pciniig through which the cirrus can be 

protruded is situated Iwiwon (Ii<> Kuekeis on the ventral surface. 



I'lG. 217. — Tiik TfF.oiA OF TV.. 2rS. — The Cekcaria of 

l asciola hepaticif Fa!>ciola hepatica. 

(.\lter 'riiomas, Jroni the QnuiUtiy Journal of Mic-rosoopioal Science.) 

The hranchetl and tubular o\.iry lios on the right, in Iront of the anterior 
testes. The ovaiiaii dut run liarkwMrds to jciin the middle line with the 
median vitellanan dmi iioni the yolk n*ser\oir. into which open the vitcl- 
larian ducts from the l.ugc* br.im,hed yolk glands lying on either side of the 
body, from thl^ level of the \c*n1r.'il sucker to the posterior extremity. 

The junction ot these two ducts is surrounded by the shell gland, and forms 
a much-CQnvoIut<*d IuIk-, the iiH'ius, which is joined close to its comineiice- 
ment liy a little tube, hauKT’s c.mal. opcming on to the dorsal surface. The 
uterus, which is geiienilly tiill oJ eggs, oju'ns on the. leit side of the lia.se of 
the cirrus. 

The nervous system consists of a nerve collar around the pharynx, from 
which two nerve cords run backwards along the sides of the body. 

Ufe*Hlstoijr« — The ovum starts from the ovary and travels along the 
ovarian duct, whcrc^ it is fertilized, after wliich it is surrounded a large 
number of ytdk cells, and then by a shell lormed from the secretion of the 
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fllieU f^aad. The agg now passes forwards into the uterus, and is evidently 
deposited in the bile-pas^ges and escapes in the faeces. It is oval, yellovrish- 
brown, with a qap-li£e lid 0*13 to 0*145 millimetre in length by 0*07 to 0*09 
millimetre in b^adth, and is seen to enclose a mass of yolk cells with one 
ovum, which now segments and grows, using up the yolk cells, formii^ a 
young form, called a * miracidium.’ 0*13 by 0*027 rnnlimotre, which in a 
fw weeks crapes by the opercular opening if the egg is in water, and, being 
ciliated, swims about as a conical larva, with a litUo anterior papilla and 
two eye-spots. It has a cuticular epithelium, under which are muscular 
layers, and contains a simple sac, like an alimentary canal, a cerebral gtin- 
glion, and an excretory system. TluTre is a segmentation cavity (torining a 
bpdy cavity) between the alimentary canal and the body- wall. 

It now bores its way into the pulmonary cavity of some smiil by means 
of its anterior papilla; otherwise it dies in ulxiul eight hours. The vmeties 
of snail hosts are: Ltmnaa truncatula Mulh^r, in ILurope. Asia, Africa; L. 
oahuensts in the Sandwich Islands; A. viator (^rh in South America; A. humtlis 
Say in North America, in wliich it loses all its organs, and increases in size 
rapidly, while cells growfrom the wall into the primary body cavity, so that a 
cj^t is formed, called the * .sporocyst.* This has an external cuticle, a thin 
muscular layer, and an epithelial lined cavity, containing collections of cells, 
which develop into cylindrical fornLS, posses.sing a simple, short, tiibt‘-like 
alimentary canal, with a ])harynx. glands, and intestine, and a genital pore 
near the anterior end. Tlie-^e torms. w'hich are called Redia, after the ccle- 
Y>ra.lcd biologist Kedi, ioree their way out ot the* sporoeyst by making a wound, 
which heals readily, and then wander about the sii.ul, Ixting esjx*cially abundant 
in the liver. When lully formed they luivo a ridge running round the anterior 
end. and a pair ol blunt jirocesses U»r Uwomolnm posteriorly. 



h'lo. 219. ’-Litniia*a trunraiula Muller, 

Inside the Redite cells bud olt from the bodv-w.ill and form the Ccrcarirs 
which are not unlike a young I'u^ciola with a l.ul 

The Cercaria possess cutaneous gl.uids Jor ilie pnriwi^e cd socreliiig the 
cyst-wall of the next .st.ige. 'I'liey esc.ipe iivuii tin* R.tii,p by means oJ the 
gcnitni pore, and, leaving the snail, swim about in the walec ioi some time, 
finally Ix^coming encysted on grass or wMtei -weeds, ami aie then eaten by 
sheep, inside which they escape Iroin the evst. ami, working their way along 
the bile-ducts, develop in six weeks into sexiifilly m.iture fiukos. 

Habitat. — The liver-fluke u.sually lives in the sheep, in which it eanscs the 
disease Lalled ' sheep-rot *; but mieetion can s)>read to man. 

Pathogenicity. -It causes the* disease ' ftaizoiin ’ in North Lebanon by 
entering the pharynx. It is probably liexaihyridmm vonarum TreuLler, tound 
in the anterior tibial vein, and the worms found in the portal vein by Duval 
at Kennes in 1842; liy Vital from Const an la in by Giesler, in 1850, 

in a foot; by Harris, in Liverpool, in an abst:oss. It may l)c Disto hn»i ocu/i 
humani Ammon, 1833; Monostomum lentis Von Nordmami. 1832; and the 
Dtslomum ophihalmicum Diesing, 1830. 

Fasciola gigantiea Cobbold, 1850. 

Synonyms. — Fasciola an^nsia Railliet, 1895: l\ gi^a^itea Cobbold, 
1858. 

Deflniflon. — Fasciola with short cephalic cone, almost parallel 
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sides, large acetabulum situate close behind oral sucker. Eggs 
150-190 X 75-90 microns. 

Remarks.— gigantica, which is nearly allied to f, hcpaiica, is 
found in herbivora in Africa, and is believed to have occurred in a 
man, for a parasite^, somewliat resembling it was expelled from the 
lung during a lit ol coughing associated witli lueiiioptysis, but there 
is some dembt as to wh'^ther it was not different from Cobbold's 
species. Its hingth was 26 to 28 millinietr*:s and its breadth 6 to 
8 millimetres, but it was contractal. It caused fi*ver, cougli, and 
slight haemoptysis. 

Srni'.\:^niY !•' xs* mi np.siN.i. Ofllmir. 1910. 

Definition." Fascioliclie without slioul(l(‘r betxveen head and 
body, with siinph‘zigz;ig iiit(‘stin("^. ami with a receptaculum seminis. 

T^e Genus.- / asrtn/,}fysis Lodss. 

Fasciolopsis Looss, is^h. 

Definition. l'.is<'i()liiKe with large ventral sucker elongated 
posleriorJy in lonii .i sac. (‘irrus pouch, Jong and cylindrical. 
Laurer's canal j)rcM‘ni. 

Type Species.' usciulof^sis huski kanke‘^u•J^ 1S57. 

Classification. -Four specie'^ are known to oc'cur in man. and they 
can be recoginzt'd a> follows - 
A. S failles f^reseni on cntulc : 

J. Vitelline acini vtTy large (loddardi. 

11 . Vitelline acini not' largi*- I\ lean's /Juke (?). 

U. Xo bfuncs oti adh/c • 

1 (irrus sac conspictK)Ui> 

(a) ( irrus pouch very hmg. broad, ronvoluted, power- 
fully built- I nJlcbonn. 

(/;) Cirrus pouch not so long, narntw, straight, not 
powerfully bulk- lUts/u 
II. ('irrus sac inconspicuous- KaUiouisi if). 

Fasciolopsis buski J^ankestt r, 1S57. 

Synonyms.- 7 ;/ sYfl;/////;/ hus/ii Lankesier, 1837; J). crassum Ihisk, 
1851#: arc V. Sii bold. iS-jh; Distomiim ralhouisi l*oirier, 1887. 

History, kusoio/o/wis J)t(skt is a yevy large lrenial(»dc, which was 
first distoviTed |jy Ihisk in Uk* dnodenuiii of a J-ascar who died 
in the Seamen’s rh)S])ital in rSq ». In 1837 it was naim^d by Lan- 
kestcr. and in t 85() described by*CoblM)ld/ 

It appears to he by no means iincoinmoii in man and pigs in 
South China, and is known in Horneo. tlie Straits Settlements, 
Assam, and India. In nno k . rathouisi l^oirier. 1887. was regarded 
as the same as k' . buski Laiikestei , r898, but at the present time some 
authorities go back to the older view that tliey are seixarate species 
- -d.g., Odhner says they arc the same, and Ward that they are 
separate, because the cirrus sac is convoluted and not conspicuous 
while that of F buski is straight and conspicuous. 
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Morphology. ’ -It is a large, thick, brown, smootli trcmatoile. 24 to yo milli- 
inelres in length and 5*5 to 14 millimetres in breadth. The ur«il sucker and 
acetabulum are in the proportion of 0-5: 2*0. The pharynx is globular, iind 
there is a prepharynx, with a sphincter. The nesophagus ib sliort. and the 
intestinal caeca arc not branched, and c^xtend 
to the posterior border. The genital pore is 
situated anteriorly to the acetabulum, but the 
most remarkable feature is the vtTv long 
cirru.s, about onc-lourth the length ol the 
body. The testes he posteriori 3'. with the 
ovary and the iitcru.s in front . 'Hu* yolk glands 
are extensive, like those 111 /■*. hvpaiKn. 

Life-History. Tlie eggs .iro 0-12 lo 
millimetre in length and 0-077 to o-oS in 
breadth, and the larval .sl€ig<*s are saiil to 
occur in shrimps. 

Habitat. — The intiMine the pig; and 

man. 

Pathogenieity.- -It is boli(‘Vi'd to anise 
dysenteric diiirrluea. .iiitl iann- 

dice at limes. 



Fasciolopsis fiilleborni Wodenwaldl. 

KMK). 

History. •TluV worm div'oxrnd 

and desciihed by Korlenwaldt in ugu), 
iH'ing found in the motions ot an liidi.in 
in Hamburg. • 

Morphology. Hu- p.ii.i-iile verv 

measuring Iroin ,30 n 51* niilhuu-lii*'^ in h ngili 
and from i<) to 10 inilhnii'tn-s m lirc.ultli 
The oral sucker .iiid tuei.ihiiliiiu .ut- in llu 
proportion oi o-75 lo o-o. I lu ieis .1 pre]>li.ii3'iix 
and pliaryiix, but no (i-ioj>ii.igus. 

The iiileslinal cava »iie long anil w.ixy. and 
extend lo the poslernu end. I'tie gi-iiilal api-i 
tures lie in Iroiit of tin- .!• et.ibiihiiii. 


■m-km 


•.V . 



I'll.. .'20 -I hitshi. 

'.Ml*'!’ OilliiiiT. fioin the 
( •eiiirulhl.ilt flit liaktei tologie.) 

rr. sclieinaiic. h, natural Size. 


The ciiTU-^ sac is vrry long aiul xvi li devi lii|>i*i| .iml ilir 1e.sles lie behind llu; 
ovary and the odtj'pe. The lai u i is mucli l.iigi-i t h.in 111 /■'. /;/is/o. .iml is oval 
instead of being round I lie yulk 'gKiiulN e\tiMid frcnii ilie au-lahuliiiu lo the 
posterior end ol the body ln*mg siIu.iIimI laleially Tin- i-m relory vesicle 
IS well developed. ■ 

The eggs measuie 0-1 niiUinu-in- m k-ngtli hj- o*o, ^ niiirnneire in Ineadtli. 


Habitat. — Intestine of imin. 

Pathogenicity.- -riie putient liarbonrin|i» it was suffering from 
fever, which had been diagnosed as typhoid. 


Kwan's Fluke ( --F. goddardi?). 

^ Under tliis term liefiiiiey has dcbcrilx'd a treiualodc Jound hy Pr. Kwan 
King Hung in a cluUl in the island of Lioiig Kong. 

Moiphology.— in length it is z inches, in Ineadth } inch. The cuticle ]U)s- 
sessed spines. The intestine was not clearly seen, but the o«eca were iin- 
Oraiichcd, The testes were large and placed oiii* behind the other. The 
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ovary was branidiedp and it — ^the sh^ gland and the yolk g^ds (which met 
each other posteriorly) — ^resembled thcSb of F. buski. 

Pathogenlelty. — ^The patient suffered from vomiting, which resulted in the 
expulsion of the flat-worms. 

Faseiolopds goddardi Ward. iqio. 

Definition.- - -Fasciolopsis with spinos and very large vitellaria. 

Remarks.— This fluke, which is impcTfectly known, was found 
in Shanghai, China and measures 22 > 0 mm. 

FAMILY nKTKK()PIIVin)-l{ Odhner, 1914. 

Definition.- -- /■ asci oloidtuz, hennapliroditic. with the ovary in 
front of the testes, gmital ])ore behind the ventral sucker, and 
surrounded In a pseudo- mucker, which is bc^^hind or on a level 
with the acetabulum, and has it> muscles blended with the body 
musculature and not sliarjjy ditferentiated therefrom. 

Type Genus, llclerol^hycs Cobbold, 

Classifieation.-- -I'he two g(*ntTa which concern ns can be differen- 
tiated ns follows:- 

A. Acclabulum and gc'iiital suckers ventrally situate and 

.separate'- -Ilderophyts, 

B. Acetabulum and genital suckers dextro-latcrally situate 

and surrounded by a complex musculature — Metagonimus. 

(lEM'S: llETKKOPIlYhS Cobbold, l8()(). 

Synonyms.- - ■Coiylogonhfnts Luhe, 1899; Ca nogonimus Looss. 1899. 

Definition.- -Hetcropliyikl.'e with suckers ventrally situate, 
with a narrow, movable, anterior portion, and a broader, less 
movable, posterior portion, wJiicb contains the genitalia. Cuticle 
with scale-like spines; suck('rs widely si'parated; cesojdiagus long. 
Genital pore placed laterally, bdiind tlie ventral sucker, and 
surrounded by a genital prominence with chitinous rodlcts. No 
cirrus pouch. 1 he testes .ire at tJio posterior end, and the ovary in 
a median position between tlu*in. Yolk glands are small, and 
situated at the sides posteriorly. 

Type Species. --//i:/c/'e/)/ivc,s heterophyes v. Siebold, 1852. 

Heterophyes beterophyes v. Siebold, 1852. 

Synonyms.- Disiomum heterophyes v. Siebold. Mesogonimus 
heterophyes Kailliet. Cfvmgommns heterophyes Looss, 1900; 

Cotylogonimus hcicruphyes, Braun, 1901. 

Definition.--! If erophyi-h with Neutrally situate and separate 
acetabular and gtanial brokers. 

History. — ^'fhis minute parasite was discovered by Bilharz in the 
intestine of a boy in ( airo in 1851. and again a little later, but the 
third observation was not till 1891 by R. Blanchard ; since then Looss 
has found it in Alexandria and Cairo, where he says it is not un- 
common. Leiper has recorded bi:veral cases in Chinese seamen. 
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It is also found in dogs and cats in Egypt, Japan, and Formosa; 
in man in Khartoum (eggs 0*026 x 0-013 mm.), also a<liiLts; and in 
dogs in the same town. 


li%fp'M»gTI.---Heterophytts heterophyes is pear-shapod. very narrow in 
front, broad behind; 2 millimetres in length by x millimetre 111 breadth, but 
can stretch to quite double this length. Cuticle with rectangular scales, and 
with numerous glands on the anterior ventral surface. Oral mucker o-i milli- 
metre and ventral 0*35 millimetre in diameter. tMsojdicigus ixtlatively long. 
Intestinal casca end posteriorly near each other. Testes situated i)ostenorly, 
not quite on the .same level on (-ach side of llu^ excretory v('sicle; ducts 30111 
in a large vesicula scminalis, fiom whieh a canal unites with the meiatrcma. 
and ^len discharges into the genital cavity, the pore 
of which is placed laterally, surrounded by an annular 
xnuscttlar elevation, provided with seventy-five to 
eighty branched chitinou.s spines, probably intenih^d 
to hdp in sexujil intercourse. 

The ovary lic.s mcdianly, and it.s duct piusses 
liackwards to join the receptnciiliim sennuis, which 
is just in front ol the testes. 

Here also joins tln^ vitcllarian duct of tlu‘ yolk 
glands, which also lie laterally in the postenor third 
of the body The uterus is < oiled throughout the 
posterior part oi the boily. 'I'he ciii.d ol J.,;Liirnr is 
prasont. The eggs have thick shell-, .ind an- o-o^ 
millimeliein length and 0-017 niilhmetre 111 bn-udlh, 
containing a iniracidiuni. 

Habitat.-— Small intestinr. 

Life-History.-- -Unknown. 

Pathogenicity. - - I’tMiiaps 
parasite is very small, and 
be overlooked. 


nil. 

inav 


blit the 
lliiTofore 


Genus Metagonimi^ Katsuiada, loi/,. 



Synonym, Utipor. rui^. 

Definition.' -1 letcrophyiida- wiilt suckt^rs 
dextro-laterally situate'. 

Type Species. - - Metaa^ommu^ vokoiiaivai 
Katsurada. 1913. 


I k. 221 - fftfnopkves 
hi Uiophvrs. 

(AlliT Loo'.s, from 
ih.iun'.s ' Animal Para- 
site‘. ol Man,' Hlnglish 
edition.) 


Metagonlmusyokogawai Katsui'jd.i km •, "• ijci“*niatjc /.is; b. 

Synonym, — Yokohama vn/iuf^aicai Li-iiicr, 250; rf, spine x 700. 
1913. Leipc'r now bclicvis tliat this iiiikr i> , 

the same as one previously desrribed by l\oba\aslii . J oxotrema 
ovatum, n.g., n.sp. 

Definition. --Metagonim us 1-5 2-5 ^ 0-4- 0-7 nmi., with body 
covered with nail-shaped spines about 10 microns in length, with a 
characteristic sac-like acetabulum placetl deeply in the body and 
not opening on the ventral surface, but dextro latiTally. 

History. — It was found in Japan in the upper or middle part of ilie 
jejunum, rarely tliccfecum, of man and mammals. 'J hey nilei .ind 
destroy the solitary glands. 

Morphology. — Afeiagonimus yokogawai is a small fluke possessing 
the characters given above. The oral sucker is 77-65 microns in 
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diann'tiT. The testes are elliptical and situate posteriorly. The 
ejaculatory ducts open with the uterus into a genital sinus, which 
o]x.‘ns into a pit at the fiont of the ventral sucker. 

The ovary is spherical, and lies in the middle of the posterior part 
of the body. A receptaculnm seiniiiis and a Laurer*s canal are 
present. The vitellaiian acini lie on each side in the posterior part 
of the hodv. Th(' uterus forms three to four transverse coils. 

Life-History.- -I'he ej^gs are elliptical. jS ■ ih microns, double 
contoured and ycllowisli brown, witli an operculum, but no shoulder, 
and cl knob at ilu- narroiier end. 

Muio found nTcaria in llie liver of Mcltnna Vibertina, in Kaishu, 
Korea, where iiielagonimiaMs is common. On breaking up the liver 
in water, it was found that the cercaria became encysted under the 
scales of nninleclt'd goldlish kej>t in the water. Kittens fed with 
these lish became infecterl in twelve to llftei'i) days. 

Th<‘ cercaric'c iil.so live in a tnmt. Plcco^lo\sits aliivclis, rarely in 
other fish. Infection lakes j»la<-e by eating raw lish. and the period, 
judging l>v dogs, seven to sixteen dav^ fi>r the eggs tf) appear 
in the f.Tees. 

Pathogenicity. It ('aiisi‘sclironi( <liai rho a in man. 

1 ‘AMll V I KOtil i) I KKMID.I* Ooiinj k, 191^- 

Deflnition. l^ascioloidca lurinaphroditic'. with ovary in front 
of tostes. ge.nital pore just in lunil or just bi*hind rim of 
ti('(‘tabuluiu. but not suro.mn<led l>\ a psi iido-Mieker, and with the 
cuticle completely et)\ered with pointed spini‘s. V itcllaria W'cll 
developed and i<Ii the most part doisally situate. More or less 
tlattened worms mm in length, with extn'ine posterior end 
prolonged into a small €'i])]jendage. with vi'iiual surfaci'llat or some- 
what hollow'ed. and dorsal surface vaulted. Musculature in forms 
living in cysts poorly developed. IMuirynx ])iesenl. (iut diverti- 
cula min. e.i- a short distance fiom the posterior end. (icnitalporc 
iinniediately in front or imiiieilialely behind the rim of the aceta- 
bulum in the middle line 01 sliglitl’y to the left. Cirrus usually 
abstrnt. Pais prosfcitica and .seminal ve.sicle present. Testes 
symmetrical. Ovary in front of the testes. Vitellaria well 
develojxjd. Uterus long an<I much coileil, with small eggs, or short 
aiid kinked with large eggs 

Remarks.- -(hlhner formislated this family in Zriologiska Kidrag 
Irali rppsala in roi^ loi l)i\tmniim aentum, in the fioiilal sinuses of 
Miisicla futtnrii’ : IK ^asiropliilnni from ^ ysts in the pylorus of 
Phourna conuuuins . foi i'.ollvnchum fiiha from Sylvia hortensis and 
for Parago7iiw Its rhigm, etc. ' 

Type Species, -rroghitrcma Odiiiier, i<jr4. 

(ii'.Ni s PxKVooM.Mi's l>raiin, ltS()() 

Definition.- -Troglotiemuhe witli thick, oval, or broad, fusiform 
bodies, almost circ'ular on Iransvi^rse section. Cuticle, with sac- 
like sjines. Suckers separated by half the length of the body 
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The intestinal caeca are wavy, and ran to the posterior end of the 
body, but are unbranched. The excretory vesicle runs from tlie 
pharynx backwards to its aperture on the'posterior margin of the 
body. The genital pore is just behind the ventral sucker. There 
is no cirrus pouch, and no receptaculum seminis. 

Type Species. — Paraf^onimus wesicnnanii Kerbert, 1878. 

Classification.' -There are five species. butZ\ rudis Diesing. 1850. 
from a' Brazilian otter, and P. compactits Cobbold. from an Indian 
ichneumon, are not well known. According to Ward the. other 
three may be distinguished as follows, hut (a]^arK'se woi kei> do not 
accept th(is(‘ chariiclers as of spei ific vaUn*:- -- 

A. Chisel-shaped spines:— • 

r. Arranged in circular rows in groups -Rin^eri. 

11 . Arranged in circular nu\^ singly- KcUicoilt. 

B. Lancri . shaped sj)ini‘'s:- 

Arranged in circular rows in gioiqw Wc^icrmum. 



*22 uni^in. 

hfiON',, fiom Mi'iisiCj, ‘ 'I'liipcnkr.inkhiMlcii. 
ti. Si hciUiitiC' ' S' h I't’i''. • ?<iu' iiiiiiiriil si/,o. 


Paragooimus linger! CobboM, iSSo. 

Synonyms. -Distoma riitj^cri ('ol>bokl. ril«o; D.hepatknm Jliiira, 
D. pidmmale 1883: D. piihnoms Sngti, 1883; D. cctebmic 

• r r8()0; Mesogonimus u'cstcrmani KailUci, iN)i>; 

M. pulmona'c Stossich. t8(»2. 

• xpesterntani was discovered by Kerbert 
lungs of two Bengal tigers, whieli died n'sj)eclivdy 

xn tne Zoological (iardens of Amsterdam and Hamburg. 
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In x88o Badz found in the sputum of cases of hsemoptysis bodies 
which he took to be psorospeims, and therefore called the disease 
gr^arinosis pulmonum, but when these were referred to Leuckart 
he said that they were eggs of a IHstomum, In the same year 
Manson found what he took to be eggs of some parasite in a case 
of h;emoptysis. in a Chinaman from Northern Formosa, and later 
he saw a Portugiu'sc^ with lueiiioptysis and obscure thoracic sym]p* 
toms, who lived in Tamsui in North Formosa. 

This man died in I'omiosa, and Dr. Kiiigor, who perform^ the 
post-mortem, discov(Tcd in ilic ]ullg^ a minute, fleshy, slightly 
flattened, oval body, ffoy in colour, and about a quarter of an inch 
in length, which cxpclh^d sonn* brownish material from a minute 
oriflct* lU'ar one end. 

This .specinum was .sent to Manson. who not(‘d the same eggs as he 
had found in the ('hinanian already mentioned, and then forwarded 
the paraMte lo C()bl)ol(l. who, rightly thinking it new to science, 
named it lyishmium ihi- name now in use. In 1883 Baelz, 

having found i^pecimeii^i in th<‘ lungs, named it /). pulmonale. In 
1890 ()lani and Vamagiwa proved that it could occur in other parts 
of tlic l)ody besides the lungs by tiiiding it in the brain, where it 
produced sympt oius of J at ksonian t'pilepsy. Stiles and Looss defined 
its zoological position ; ^^'a^l fouiul it in cals, Kaillict in dogs, and 
Stiles in hogs; whih; the best do’^rription of the lesions caused by 
it is that by Musgrave in i()U7, who found it in the Philippine 
Islands. 

It is very common in Japan. an<l is found in ('hina, Korea, and 
North America, a Iminan oast* being rcjiortcd from Mexico by 
Nannyii. 

fn 1908 Ward found P. kcUicotti in pigs, <Iog'^, and cats in North 
America . 

Morphology. — 'I'hc parasite 'tries troin a rei1(Ii.sli- brown to a light date 
colour when first removed fruin the iKidy. l>ut .sof)n liecomos greyish on 
exposure to the air. In shajx^ jl is oval, with a somewhat flattened ventral 
surface, and is capable of slight alt erat 10ns of its appearanct* by protruding 
and retracting its head, and by altering it.s ventral suckt^r so that it may appear 
terminal. Tlic cuticle is rovcM cd with scale-like .spines, which may be capable 
of being moved. The or«i 1 sucker is spherical and terminal, 0-63 to 0*97 
millimetre in diameter. ventral sucker i.s situated in the anterior hdf 

of the body, and is 0*76 to millimetres in diameter. Tlie CBBOphagus is 
short, .ind’ clivules into the two wavy c.Tca. The genital pore may be in- 
distinct. and 1- always small, lying close to and liclund the ventral sucker. 
The testes he altoul, but not ([uite on. the same Jc^vel on each side of the median 
line ju.st behind tlic utei ns There is neither a cirrus nor a cirrus pouch. The 
ovary is opposite .iml <.Iigiitly pfistenor to iht* uterus, which is visible just 
postcxicM: lo the ventr.il sucker, 'i'ho yolk glands lie at tlie sides, and their 
brandies almo.st meet cli.rsally, while vcntrally they only extend to the 
intestinal caeca. Laurel's canal is present. The ifggs arc oval in shape, of 
a reddish-brown to a light yellow in colour, with a length from o*o8 to o-i milli- 
metre, and a breadth from 0-052 to 0-075 millimetre, 'rhey possess an oper- 
culum, and contain the ovum and yolk ceils. 

The excretory vesicle is well developed, and extends from the pharynx 
backwards* 
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ItfeAlitarr^-^Accoixiin to Nalutgawa, the miraddia infect the 
snails Mdania Ubaiina and Mdania obliquegrunosa. 

Nagajicawa in Fonhosa found encysted larvae in fresh-water 
crabs: — x. Gecthdphusa obtusipes. Syniltt^Sc-Poiamon obiusipes, 
Thdpkusa rtArm^^ 2. Geathi^husa ddiaanii. Synonyms.— Pdomon 
Theiphusa berardi, and perhaps— 3. Ertocheir japonicus- 

.^bcofding to Sadao Yoshida, in the hist two, the larvae are found 
mllteliver, raxdy in the gills or musdes, and in the last chiefly in the 
gilia' muscles, and hypodenn. and rarely in the liver. 

'pegs and cats have been infected by th(^e observers from the 
crabs, when the larva, escaping from the cyst in the intestine, pene- 
trates the wall near the jejunum and enters the abdominal cavity, 
perforates the diaphragm, and, entering the subpleural tissue, 
may pierce its way into the lung and encyst or pass into tha-neck 
(and perhaps so to the brain, etc.). The lungs are their favourite 
seat, and the only one in which they attain maturity. 

Kakami, on the other hand, says that cercarue may be found in 
MdUfiia libertina, and that they get into drinking-water and so 
infect people directly. 

Pathogenleity. — It causes paragonimiasis in man. 


FAMILY OPlSTHOKCJlIID/li: Brai n, 1901, emendavU 
Strpuens, 1916. 

Definition. — ^Fasdoloidea, hc'rmaphroditic, with oral sucker with- 
out collar of spines. Ovary in front of testes. Genital pore b^iiid 
ventral sucker. Cuticle without pointed spines. Small to medium 
flukes tapering anteriorly. Cirrus absent, but receptaculum .seminis 
and Laurer’s canal present. TDggs small. 

Classification. — ^The family is divided into subfamilies as follov^ : — 

A. Excretory pore terminal ; bladder long, dorsal to 

testes. 

Uterine coils not overlapping intestinal cseca — Opisthor-* 
chUfUB, 

B. Excretory pore ventral; bladder short, ventral to testes. 

Uterine coils overlapping intestinal caeca — Metprchiituc. 

Subf/Emily OpiSTHOwiiiiNiE Looss, j8()9, cmendavii 
Stephens, igrO. 

Definition.— As above. 

Olassifieatlon. — The genera important to us can be distinguished 
as follows: — 

A. Testes lohed : — 

I. With long retractile process projecting from ventral 
surface and^carrying out its apex the acetabulum and 
the genital ^T^--Paropisthorchis, 
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ir«,WitKdat'4lAc v^M' , : 

► , ^itfllajSk from acelabuliinx to bvstry -in ‘Cttifi 
' ' mB^-- 0 ,pisihorchis. ' \ ' 

ViteU^suvvid into oi\o mass in' fixmt ,of: 
pnotlier behind the ovatfy— 

B. Tested di^ancheJ : — " * , 

Branches cover intestinal c£ci;a ventrally—C/ofwrf 4 «s. 

Type genus. — Of^hthorchis K. Blanchards 184- 

OpisthorchlsK. Blanchard. 1845. , ■ v- 

P^llnition.- Opisthoibliiina* with long flattened body and .Mme* 
what pointed initc'iior rxiinnily. suckei's small, intestinal ' cseca 
unbranched, yolk gkiiids situate laterally and not extending beyond 
the ventral siickiT in front. te‘-tes in tlie posterior part of the body, 
one behind il)e other. 

Type Species. ^>[^isth*)ri'his tclinens Kivolta. 1883. . 

Classifleatirn. 'J'lie .s]>ecios of this genus arc s^arated from 
one another with great ditheullj'. - 

The following are found in man* df^isfltorchis felineus Rivolta. 
1885; Ofiisfhon'jns viverrini Poirier. T8<)t). 

These two species arc distinguished as follow^s •*' 

A. ('uticlc without spines- felinom, 

B. Cutick* with minute spinesr- Vix^rrrim„ 

Opisthorchis felineus Rivolta, 18S3. 

Synonyms. — Disloma conus Gurlt. 1831, n^c ('replin, 1825; Z>. 
lancoolattmi v. Siebold, 1836. nec Mehlis,* 3825; D. siHricum 
Winpgniiioff, 1892; D. lenuicollc Mtihl, 1896, p.p. 

Definition.- C)pisihoreliis w nh cutV.lr without spines. 

Remarks.- Opisthorchis felineus lives in the gall-bladder and 
bile-ducts of the domestic cat. and is also found in do^ in Europe. 
The North Americ^in species is different (O. pseudo-Jdineus). 

In human beings it is aimarently a common parasite in Siberia, 
where it was first found by Winogradoff in Tomsk. 

HoTphslOgy«~^t is reddish-yellow in coloi}r, i%th a conical neck at the 
level ol the ventral sucker, nuirkc^d by a shallow consteiction. 

The len^^ih is irom 8 to 11 niiJlimetres and the bAaclth 1-3 to 2 imllimetros. 
The ti-stcs lie in t he pos-terior part of the IxMly, one behind the other. The yolk 
glands are situate on either side of the muldle .third of the body« beginning 
behind the ventral sucker and terniiiiatnig about the level of Aie ovary. 

The genital pore is i lose iii front of the ventral .sucki^. 

The eggs are ovul, with a well-defined optuculiini (30 fi by 

Ufe-HlStoiy.--Thc parasites live in the bilc-duct, and the eggs, 
contuniiig a ciliated miracidium, -escape in the faeces. Complete 
de^^opm9l1f^s not known, but cercaria have been found in fish 
which infect men and cats. 

Pathogenldty.—It causes inflammation, dilatation' of the bile- 
ducts in man, with atrophy of, the liv<*r substance, ascites, and 
ictents. 
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PAX^ISTJldlteJTIS CANfirUS 

» * ’ ^ ' ' "ir • » 

- " ^th ciitiol^ vith mintite 

ra^ial^ multilepulari* il^n^Gs 61 intestine aShnost 

meh ihj$ .hindA^.'edS, of the b^v, ^ndk the ovan^ and icsfes are 

d^pi3iioberf.n;^t..' * 

— ^IMs tpematodo, which bdongs to the I ndiaii civet-<Jat, 
waJs'ol^tai&edibyvKaiiT from prisoners at Chiengmai, and recognized 

iaftaetf OIL— -Infection is j)robably*by eating raw or jArtially cbolted 
fwSi-watcr'felk'.; -‘v. ^ 

- iMlropIsthorchls Stephens.' TO 12. ^''s- 

0 eflliitfon•^J^p 4 ^orchiin:e with loberl testes and with vcitjbral 
process on^whic^^ situate the vtmtnil sucker and the genital pore. 
Type Specieii^Pflr/)/>/s 7 //er( A/.s Ctininns Harker. iot2. 


vParopistliorchis caninus l^arkor. 1912. 

Deflnitlon. 'Paropisthorchis with the giMierie characters. 

Remarks.- o^Cobbold in 1858 found a little llukc. Ufsiomtum aon- 
jnnefum, in the bile-ducts of C anis fulvus Lewis, the Amwean foa* 

Fourteen .yeai:s later Lewis and (‘iinningham foiin*the slune 
fluke in Indian pariah dogs, and in riS74 Mct'onnell found what 
was thought to be the s^ine fluke in human beings in Calci)tta. 
In iqp3 Braiin pointed out that tlie American and Indian flukes 
were aiffc^ent, and named the lattt*r O pi sth orchis noverca (vide infra, 
Amphimerus) . "" • 

In Tgi2 Barker sepyalcd the ]iarasite of the Indian pariah dog 
from the human, calling rlie lonner^L oaniuus ; and in the^ne 
year Stephi^s cfeated a sepamte genus for it. Lciper still main- 
tains, however, that those two forms, in man .ind dog, arc identical. 

It is not knowm to occur in man. -ft 


AmfSiimerus Barker, Tc^rj. 

Definition.’-- Opbthorchiiniu withont/«*ventral proc(^ss, Imt with 
lobed testes kftd vitellaria divided by tlie j>ositioii of the into 
anterior and posterior Icfbes.- 

Type Species. — AmphhncrHs novcrca Brann, 1903. ‘ ‘ 

Remartts.—niis genus was (Touted for Braun's Opisthorchis noverca, 
niiich, as cxulaineci above iur(»rding to Stephens, oiliy applies to 
MeCoimcirs iwees, found in two Mohammedans in ('nlcu^. 

‘‘•i 

^ Aipphimei^ noverea (Braiyi, 1903). 

Definition. — ^Anphimerus^wth the characters of the genus. 

Morpkology.~It ifflancet-shapesl, with anterior and^ffestcrior exlreniities. 
p( 3 Uilcd body, cpvejreu with $piilee; 1^*5 to I2'7 niillimefres ill length .and 
a«5 millimetres in breadth. wii|p..t^)i^;CsrckeTS vory close loRC'lher, the anicrior 
being larger thfin itac! 'posterior, ^lln^genital pore opens just in front of the 
ventral sucker. The pharynx is sphcnsidal. sfid the intestinal r..'nfa extend 
far back. The two tcRtu.s are vcTy the anlcTior rounded and the 
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posterior lobate. The ovary is slighily lobaio, and it and the ntems are 
situated medianly. The ycdk glands lie laterally in the middle third, exud- 
ing from behind the ventral sucker to the back of the tmtes. There is no 
cirrus pouch. The eggs are oval. (0*034 by-o*o2i mUUmetise). 

HaUfat. — The dog and man. ' 

Pathogeiitdty.---Not known. , ‘ v- • 

t'"' 

ClonorehisLooss, 1907. 

Deiltfflan. — Opisthorcliiina' rhaiacterized' by t^- that the 
tesljjfs are not nOtdicd nr lotvite, but distinctly ramifi^ed. branches 
cio^ng the intestinal e<eca on their ventral side 4ll$iii£mKhng very 
neac<the ^dy margin. Thi* excretory vesicle ishttao^ly an ttnpaired 
e g b which becomea somewhat 

widened at lb attterior end, 

A '^\ A assuming soinet^t^ .the diape 

, V M of an irrugular triasigk. ' 
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Fid. 223 . — Clcnorchis sinen&is. 

(After Looss, from the Annals of 
Tropical Medictnc and Parasitology.) 

a. Schematic; h, natural size; Ci egg 
’ . X 5^0. 



Fig. 224.— C/onorc A m hndsmicus. 

(After Looss, from the iffmo/s o/ 
Tropical Medicine and H^tii^siifAogy^) 

a. Schematic; A. natural size; c, egg 


VSpeelaai — C.lonorchia sinensis Cobbold, 1875; ClotuR^s endmicus 
Ba^, 1883; btit the work of Kobayashi in][X 93;7 tends to diow 
that they are one and tlie same species. 


Clonorehts slnendaCobbold, 1875. 

Synmiyms.- sinense Cobixdd, 1875; D. sfathulatim 
Leuckart, 1876; Distomum hepatis innoatum Badz, 1883. 
Beftnitton,-- Clonorchis with the generic characters. 



CLONORCHIS SINENSIS ‘ 579 

Histoiy . — Chnorchis sinensis was first discovered by McConnell 
in 1874 in the liver of a Chinaman. It was believed to be an 
Opisiharckis, but in 1907 Looss gave reasons why it should be 
placed in the new genus Clonorchis. As far as is known it occurs 
princij^y in China and Japan, and has not yet been foimd in 
ammak. 

' ftemarks.— It may be the same as Clonorchis endemicus Baelz, 
18^3; Disioma hepatis endemicum sive pernidosum Baelz, 18S3; 
D%Soina japonicum R. Blanchard. 1886. In 1883 dukes were 
first describe in the liver of human beings in Japan by Kiyono, 
Naicahania, Suga, and VamagHta. and a little later in the same 
year Baeiz .reported the occurrence of two hepatic distoma in 
Japan. ■ 

X. EHsioma hepatis Uuuh ttum. up to 20 millimetres in length, with 
a lighter-coloured uterus of larger volume, with slightly larger ova, 
21 to 36^in length by 18 to 20 in breadth, and with a black granu- 
lar pigment iii its excretory appanitus and body pareiich3mia. It 
caused little or no symptoms in linman beings, ana was found acci- 
dentally in post-mortems. 

2. Distoma hepatis endemic nm sive perniciositm, which was smaller. 
8 to XI millimetres in leiigtli. and did not possess the above diar- 
acters, while its I'ggs were only 20 to 30 [a in^lengtli by 15 to 17 fs in 
breadth. 

Kobayashi finds that Looss’s differences between C. sinensis and 
C. endemicus do not hold good. They were (i) size; (2) discontinuity 
of the \dtcUaiia; (3) pigmentation; (4) size and shape of the egg. 
In the experimentally roared forms there arc no such constwt 
differcnct',s. 

It is found in Japan, where it is common, and in Annam and 
Tonkin, in man, cals, dogs, and pigs. 

Morphology.— Clonorchis sinensis is :i 'vvhite, or yf;llowi.'>li-rod. or brownish, 
narrow trematodc*, 13 to 19 millimetres 111 length tind 3 lo 4 millimetres in 
breadth. The pigmentation is due to tlin deiKtoil oi fine yellowish or brown 
granules in the liody parenchyiurL. The raiuificcLtioiis of the testes are lo^, 
the^ anterior arising from four and the posterior from five main stems, with 
sometimes ventral bulgings. The ovary is trilobate, but may show three to 
six smaller lobules. The yolk glands reach from the ventral sucker to the 
level Of the oiggry. and are peculiar in that certain groups of fq^liclcs remain 
undeveloped. In perfectly mature specimens the seminal vesicle extends back 
as far as the middle of the uterus. The eggs .ve generally narrowed towards 
the anterior end. and have a rather high lid. witli a sharply projeeting brim 
^cutiaritie!! may bo absent ) The egg is 29 fi in length add lO in 

Life-History. — Kobayashi has found the cysts in the muscles of 
fish — Pseiidorasbora paroa, Leucogobio ^unthcri, Leucogobio maycdec, 
and Camssius auraius — and was able to infect cats by feeding with 
the infected flesh. He also found cysts in other fisn—Achcilogm- 
thus lanceolatus, A. limbatus, A. cyauostigntus, Paracheilognathus 
rhombms, Pseu^perclantpus typus, AbboUina psegma, Biwia zezera; 
and Sarcocherlichthys variegatus. 1'hese fish are the second inter- 
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mediate host. The first intemiediato host and the method of 
infection of the fish are unknown, but Melania lihertina is suspected. 
Habitat.~rt is found in cats, dogs, hogs, and men. 
Pathogenicity,^ -Tinlargonient of the* liver, and diarrhoea. 


A Possible Feline Cionorehis (or Opisthorehis). 

I.IOOSS draws attention to the l.tcl that Ijinin, in x8t<6, doscriLtes a Distomum 
from llic liver ol a cat in Jap.in. witli lino spines, cwiil smaller than C. rndemicus, 

which IS to lie lcK>koil upon as a normal parasite 
ot thocat. it I'tcmly 1*5 millimetres in length 
l)v o*(> niilJinu'iio in brccidth. It may be a 
( ionoyt/iis or .m Opisthorehis. 

K.ilsuiiidti, in I <1(10, published a paper based 
u]K>ii ‘•exfiity-Mx post mortems with an 
I iKiiinoiis iiutiiiuT o1 parasites, among which 
ho iiioniiiinod threo loiind in a man from the 
pinvinro ot with an average length of 

.,*i«i inillimetios .mil bioadth ol 0*90 railli- 
in<Mii\ wlut.li l,ooi»s considers can only be 
espiamed as iiii mtectioii with a feline species. 

Habitat, t'ats and man (?}. 

r\MILY DirROCflvLIIlMJ 
OnilM K. 

Definition. -Fascioloifli'a . hermaphro- 
ilitic, without spiny collar around the 
oral sucker, and with the ovary behind 
the testes. 

Type Genus.— Dicroavlimi Dujardin, 
1845. 

Dicrocoelium Dujanlin, 1845 . 

Definition, l)l(Toc(x*Ui(l&e with lancet- 
shaped lH)du‘.->. witlionl spines, and with 
suckers ])laced dost* together. Intestine 
doi'snol reach th(‘ posterior end. Genital 
port' cloM* bcliind the pharynx, with a 
cirruh jxHich in front of the ventral 
.flicker, just ])ehind which the testes lie 
with the ovary in tlie median line 
behind tlieiii. The uterus lies behind 
the ovary and tc'^tes. extending as far back as the posterior 
border. 'J'he yolk glands are small, anil situated in the middle 
quarter of tlie lateral areas of the body. The excretory vesicle 
is tubular. Ova dark brown. Worms live in the liver and gall- 
bladder, rarely in the intestine. 

Type Species, nnrnavhvm dcndriiicmn Kndol])lii, 



FUj. 2J3.- -Ihcvocorlitim 
di'udr^iicum Kndolplii. 

(After Loo-.-^, from Mense's 
‘ Tropoiikianklioilen.') 

a. Scliem.iti( -:o; /#. iirilui.'ii 
hizv, c, eggs ->3(1. 


DiBroeoellum dendriticum Unrlolplii, 1879. 

Synonyms.— /^«sc»o/a lauceolata Riulolphi, 180.5. nec Schrank, 
1790; Distmnum lameolatwn Mchlis. 1825 ; Dirroca'/iuM lanceolaium 
DujaFdin. 1845; Picrwmlttm lancealim Stili-s and Ilassall, 1896. 
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History.-— Bucholz appears to have been the first to disetiver 
these worms in the ^all-bladder in Weimar, and. later, Chabert in 
the intestines of a girl in France, and Kiichner in Weimar. Since 
then they have been noted in Italy and Egypt. 'Hiey arc found in 
the bile-duels of herbivorous and omnivorous animals in Europe, 
North Africa, Asia, and North and South America. 

Morphology. Ditrotijeliiim demh tiii am is d siualL inodsuniii* 

8 to 10 millimetres in length by 1-5 to 2*3 millim''tre.s jii bi eadth. 1 1 is point eel 
in front and narrow- behind, so tliat the widest point is just Ik'IuikI the yolk 
glands. Cuticle is smooth; the oral smker is teniunal. .'itid about the same 
size as the ventral (0-5 to 0*0 niilliiiietre) . Thr intestine bifurcates just in 
front ol the geniltil ]>on\ which is .situate in llie iiK'diau line* in fuint of the 
vcmtral sucker, behind which the two testes lie, bum which the vasa detereiitia 
run forwards to form a cirrus lying in a cirrus sac 

The ovary lies behind the posterior testis; ilieo* is a rc'cept acid urn seminis 
and a LaiircT's canal. 'Die y<ilk glands lie jti the l.LtLM'al pf>rliuii ol the niitldle 
fifth of the body, the p<wterior portion of which is idh*d up by the large coiled 
uterus. The eggs are thick-.shelled, ami n'llim’ish to hroicii in ctiluiir, with a 
length of 3ti to it5 ft and a bieadtli of 22 (o 30 /t 

Lile-History. -Not known, but sus])icioii rests on Planorbis mar- 
giftains and land-snails. 

Pathogenicity.— No sjn-cial symptoms. 


FAMILY ELIUNOSTOMIDF: Looss. 

Definition. •Isiscioloidea, In'iniapliroditii', with a fold or (ollar 
bearing a row or rows of ])oinied spiius on thr tlorsnl and latt'ral 
aspects of the oral sucker. I'hc* rows of spini's are continued laterally 
on to the ventral nmiei-s. nnd Hu* ninnbei of sj»ines is constant for 
f*tich species. The corner spines arc large or s]>r( i.ili/i‘d. 

Classification.' -I'lie fnniily is divided into two snl)fainili(\s as 
follows: 

A. ('irnis sac does not riMeh beyond ao iahiiinm. Without 
strong ro'.ethorn hooks --lichiiiostimimc. 

JL Cirrus sac rearhe'^ l)evoinl acrt»il)iilnin. With strong lose- 
tliorii liooks Uimu'^HilUhc 

Srni'AMii.^ !•!( ni NnsiiiMi N.v. Loo^^. 

Definition. As above. 

TypaOenus.- -Echiunsimmi Kiidolphi. j*Soi). 

Classification.- - 7 :. malayanum Leiper. ion, has l)ecn ]>lae('(l by 
Odhner in the genus liupary/^hium OdhntT. so tliat it now becomes 
Euparyphium malayanum, as, according to Leipir. it is prohrihly 
the same as Artyfechinostomum siifrar(yfcx Lane, whii'h J.aiie 

found in a girl of eight years of age on the Ragnik Tea ICstati' in 
Assam. In 1916 Stopliens pointed out that Lane's genus did not 
possess the strong rose! horn hooks of the Himasthlin.T. In 1917 
Lane pointed out that as Odhner's principal character of the 
Echinostominse was that the cirrus sac usually reaches to the centre 
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of the acetabulum, but not beyond it. while that of A . sufrartyfex 
reaches 075 mm., therefore it is not a member of the Echino- 
stomime. 

Genus Eciiinostoma Riulolplii t8(.c). 

Synonym. — Fasciolctta Garrison. rc)o8. 

Definition. - 'I'lchinostomina*. with small elongated bodies, broader 
anteriorly than posteriorly, with rharai*teris1ir rirenmoral ring of 
spines and with other spine's (»n tin- hcwly. and with large prominent 
acetabulum. (Esophagus sh<»rt. intestinal eara iinbranelu^cl. Kx- 
rretory vesicle tiibnl.ir. (ieiiit.il ]>i»ies antericu* to the acetabuhun. 
Testes coiiipaet, siinaie in tin' meilian line oiu behind the other. 
Cirrus and poiu*h well devciojied. ( )var\ eompaet ; no receptaculum 
seminis; l.aiirer's eanal ]n'esi nt Volk glands well developed in 
the posterior fifth (»t the bodv: well th‘Vi lopi*d shell gland and uterus, 
whicli lies ht'tween I lie owiiv hfhiiid anil the acetabulum in front. 
Ova large and opereul.iird. 

Remarks.- -W ith ng.ird te. the positir)n of KihinoKitnnu, it should 
be observed that •“oriie .uitluuities <lo not classify it under the Fa.s- 
eiolid:e, but in a S])eeicd I'ainilv Echino^tonud.T w hieh \vr adopi. 

Type Species. The tyjie sjM ch*' is Echivoshma (Froe- 

lieli. 1802). of which the '-ymuiyni is Disfoma cchinatina Zeder. 

Anolher species of import.iner in tropical medicine is 
E.ilocaiutm (Garrison. tc)o8), 

Echinostoma ilocanum t'larrison, KioS. 

Synonym. — Eascioletia (ian ison. ic^oS. 

History.-- ilocami was di^(‘ove^ell and described bj' 
(rarrison, wlio in 1007 noticed ]H*nili;ir eggs in llie faces of Philip- 
pino })risoners in Bilibid Prison in Manila and subsequently, after 
treatment with male-fern, obtained a small number of treinatodes. 
Quite recently Odliner has diown that it belongs to the genus 
Echifiosioma. family ]i!chin<»stoinida-. 

Morphology. -luJitnosliumi ihuanit jn vi*iy ‘'m.ilJ measuring 

if Ki 0 miUimeties in loiigtli hv 0*75 U> jm;. in bieailth iiiid 0*5 to 1 

milhnii'ire in lliickncss. Uosli-innly U is alliniuiti-d. 'JJk* ncutabuhim is 
about IhrfHi liiiV‘- the .^iA■ ol the cit.d sucker, whioh is eillu-r terminal or slightly 
ventro'Siibleiiiiinal. 'Ihe ])rcplifiryiix is Iniig, the ])haiynx globular; the 
a'soplMgiis short, biiunaljiig just antcnui* lu tlie genital poro into the intes- 
tinal ifeca 'fhe geiiiUil pores ojh-ii .sejj.iratelv .1 little beliind tlio hallway 
point Ix'tweeii the pharynx and tin- aoi-t.ibiiliiiu. 

The eirriis pouch i.s well devel</£>ef|. and i.oiitains po.'.torii^rly tlic vcsicula 
seininalis, into win* li open tin; vasa deteivnlia, and whirli givers rise to the 
long coiled cirrus. ICarli i»*.-.ti-^ '-how.'. .111 anteriDi .iiid a jxisterior lobe. ITie 
ovary i.s globular, the vulk gl.mds well d<*velopeil. and the uterus fairly 
developed. Ova StivS in 114*7 fi long by 55-5 to 81*9 ^ broad. 

Life-History. — ^Nothing is known of tlio life-historv beyond the 
fact that a miracidiuni hatches in about ten days after the eggs 
have left the host. 

Habitat— I'he intestine of man in Luzon, in the I’hilinpinc 
Islands. 

Pathogenietty. — It is probable tliat the worm is non-pathogenic. 
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Gskvs Euparyphium Odhner. 

Baparjrpliliim malayannm Ldper. 1911. 

Synonym. — Echinostoma malayanum Leipcr, iqii. 

Hlltory. — In 1911 Leiper received two consignments of flukes 
from Dr. Macaulay of Singapore and from Dr. Stanton of Kuala 
Lumpur which had been collected from the intestine of a Tamil 
in the Malay States. 

Mtlphology. — It IS a thick, fleshy Lrcmatoclo. brown in roloiir, 12 milli- 
metres in length. 3 millimetres in breadth, and 1-3 inilJimotres in thickness. 
The oral sucker is situated on a kidney-shaix'd anterior portion, which is 
somewhat detached from the re.sl of tlio parasite by a liiiiow on either side. 
This circumoral di.se is surrounded by a row of forty-two stout spines. The 
cuticle of tile body is unevenly iiiriiished with sjunes. The acetabulum is 
several times larger than the oral .sucker. The onil siirker lu'S in the middle 
third of the circumoral disc, and loails into a sjihemid muscular pharynx, 
and so into llie ccsophagiis, which liifurcati'S imme<lialely Ir'IhikI the pliar^mx 
into two branchcis, which arc simple aiul end blindly at the pwterior end of 
the body. 

The (Iceply lolxid lie one lx‘hind thi' other tnihiiid the acetabulum; 

there is a well-ilcveloped cirrus pouch and ti long, lliick cirru.s 'J'he ov'ary is 
smooth, and lies iinnicd lately in front ot the anterior ti^stis and just liehiiid 
the acetabuliini. The yolk glands are numerous, exteiuling from the Jiceta- 
bnlum to the posterior end of the bnd5*. 'I'he brown eggs are ff^w in numliev 
and largo in sixc. 

Habitat. — Leiper docs not think that this wonn is a normal 
parasite of man. and considers that domesticated animals, especially 
cats and dogs, should be investigated for it. 

Pathogenicity.- stated. 

Si:ni'AMJLV lliMAsrHi iN.q-: OdhiuT, loio. 

Definition. — Ju hinostomulic in which the ('irriis sar extends 
caudad to the aa-tabiihiin. 

Remarks.- -The only genus with wliicli we are coneeriiecl is:— ■ 

(rKxi's Ar'i vri'A HiNt)SToMrM ('lavton-T.aiie, 1013. 

Definition.- -llimasthliiKc witlioiit sinuig rosethorn liook^. 

Remarks. --I'heio has been much tiispiit to whether this is a 
good genus or not. 

Type Species. -A rtyfcchi nusiomum sHjrurlyJc v t'layton-Lane. 1915. 

Artyfeehinostomum sufrartyfex ( layton-Lani^, 1913. 

Nomenclature.- -Leii)er has jwinted out that this name clashes 
with the recommendations of the I iit<*r national Rules: ' The use of 
proper names in the formation of compound geiu^ric names is 
objectionable.’ However, the name cannot now be changi‘d. 

History. — ^The worm was found in a girl, aged eight yi*iii's. on the 

S Ramik Tea Estate in Assam, and w’as thought by Li'iper to be 
obably the same as Euparyphium malayanum : but in 1917 
ayton-Lane showed that the cirrus sac extended 0*73 fnm. caudad 
to the acetabulum, a fact agreeing with the definition of the sub- 
family. 
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FAMILY RCHISTOSOMITLF Lf)OSS, i8(,o. 

DeBnition. -Fa'^cioJoiVh'a with sopaifitc* soxrs. and with R[cnil.d 
pore posterior 1o the rlcvatt-d arelabuliini. No pharynx. In- 
testinal raM'arc unite to form a single intestine. 

Type Genus. -Sihisto^oma Weinland. TS5S. 

Schistosoma Weinland. TS5.S. 

Synonyms, -(lymrcaf^hoju^ Diesing. rSsS; Ililhania robbold, 
Tlurosoitia Moqnin Tandon. iN)0 

Definition. -Sr liistosonihla- wiih long hliform females and shorter 
males, with budv eon^idtMablv wideni'cl behind tin' aeetabnliim. In 
this part the lateral w.ills can curve ventrall\ to form an almost 
closed canahs ^yiicvcot^horus, within wJiieli tlie fiinale is enclosed. 
No cirrus pouch. No ]>h.irvnx No Laiirer’s canal. Kggs with 
spines and no lids. Miraridia eilijltnl with large glandular cells 
discharging ant(Tiorly beside' gastric sac. Development in various 
snails, ( ercaria* \\itli foikecl tails and no eyt‘ s])ot'^. ICnter 
vertebrate hosts through skin o\ mueo^.l. and ])asN into blood- 
vessels. 

Classification.- -The >p«'(if*'> known to oicur in man may be 
recognized as follows (.S‘. ( obbold, 1S5-2. found in a monkey 

('enuicehns is jepre.sente<l to day by only a piece of a 

Jiiale, which L('i])( i '.ays <'annoi be recognized as belonging to a 
human sp('cics) - 

.\. ('ul icle w'ith ‘^]»iiie-^' 

I . Male, four to live large b-.U ',; temiVe, ovaiy j)osferioiiy 
siiuaie. A.Vc'**. tennin.’il spined. Develolment in 
subgenera and '-pecn-'^ ol lUtUuut'^ -I I u' mat obi urn. 

1 1 . Male, eightsiuall lesn-'; /c ///a/c’. ova rvanterioiiy situate. 

lateral spined. Df'velofonent in sp(*cies id 
I *la n or bis Mansoui. 

r>. ( utiele nearly .smooth, only a lew spines M*en in fresh ('on- 
dition along margin ol canal 

Male, -^ix to eight te.-^li s, female, ov.iry almost in middle 
uf bodv. with small kileral spines or thickenings. 

PeoelnjoneHl in species of ISlanfnrdia J aj^inneum. 

Schistosoma hmmatobiiim Ihlliar/. 1S5J. 

Synonyms. Distomnm luemalohiiwi Dilhaiv. 1852; D. eapaisc 
Harley. \ Bilharzia iurmainhui ('oblK»ld. 1^50 

Definition. -S(*histo'.oina wiili spiny cuticle, jl/a/cs with four to 
five la^e testes <in<l witli intestinal ea’ca uniting late to form a 
short single intestine. I'emales with ovary in th(‘ posterior half of 
the Ixxly. rterns vc'iy long, with many terminal spmed eggs. 
Vitcllaria in posterior fourtli of the body. 1 )e\'elopmem of cercariaj 
in subgcnera and species of Bitllinus. 

History.' Schistosoma lunnalobutm was disenvered in the port-al 
vein of a man in 1851 by Bilharz in Cairo, and later bv Harley in 
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1864 ill a patient from the Cape of (iood Hope. Since then it has 
been found widely distributed through Africa (ligypt, Sudan, Tunis. 
Algiers. West Coast, including the Cold Coast, I'.asl ('oast, and 
South and ('entral Africa). wJiich is its endemic centre, and in Asia, 
in Syria, Arabia, Mauritius. Persia. India. Only inij>orled cases 
occur in (^eylon. 

Other species are known in sheep, horses. r>x«'n, etc. 

Jn r()r5 Leiper discovered its coinjdcLe. lif<*-lii^torv in tiie snail 
and its method of entry int(» the veriebrate. 


4 ' 
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'IJtis (Iriiwiii^ iliiiw'* III! ti-iii.iii* 

'Wijnii eiu il III llie ii.i't ii 

cMii.iJ ot the nit'ile. 


Morphology - Male. -Ihi* male is 
whitish 111 (liUiiii, ciiitl lumi 12 to 
1 f inilliiih'ties HI lijiii>lh, with a 
; 4 ie;iles 1 widtli Ik'IuiuI the ventiiil 
''•!( ker ol j iiiiJlimelre. It is re.Ulv 
line .mil (lit it iiuiy Iiji>k 

< yliiiilnuil, fii'ittiisi. the l.iter.il 
iii.irgiiis .MV 1 limed venli.iliv ' 111 .'.inN, 
.) I .uKil i.dli.''l (In* ‘ gyiiJi*- 
i*)|ihMiii e.'Lii.d.' Ill whii h tfn' Jeni.ile 
lies. 1 he wluile hudv' is lOVcTisl 
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ill. 22 ^ 111 . I. Ill .Si / 2 /s/i* ..'/i/ii 

At. /I'.fi' •'•mill i J.ioi. 

1 \llei I I in'.'- I mill Meine's 
' J mpi‘id\i.inUhi‘iti-;s.’) 


with pmjeelions tipped with -^hnit '*piiii wlm h i'li.ihh it In 1 Iiim; In llu w.ill 
of the hinnd\e.ssel. The iji\d sik ker Inuks \enli.div I'lu- xeiiti.il siii kei i-, 

sitiiiite iie.ir to it. 'I’liere is no ]>h.iivii\. l»ul the iftus is lontr .iiid 

i'ov(‘ied with niimoLoiis gl.iiids, .ind bitun.ites jiisi m Inmi ol llie ventral 
.sucker into Ihi* intesinicd i'jcc.i. whi< h mule iH-hind Ihe testes into :i mivli.'m 
trunk. The excretory poii' is .it the poslermi end. situaled a little dnrs.illv. 
There are foiii to fi\e leites, lioin which the \.is dideieiis runs lo .1 vesieiil.'i 
semiiuUis, Irom which an ejaeulatoiy duct ]iroi*eeds to the };enilai pnii 
siLu.atcd Ix'hind the vciitial biickei jil the lK.'ginmng of the |i;vn.eeni»!i"ii'. 
canal. 

Female. — The female Avorin is long, thin, being 2n milliinelies in length 
(/.c., longer than the ni.de) and 0-25 millimetre in bre.idth (iiinili thinner 
than the male). Posterioily it is coloured dark brown. becaii*5e of lh«* (.idoiir 
of the contents of the intestine. 'I’he ciitiele is sinootli. ex* ept in ilu suiker 
and at the tail end, where tliere are large spines. The .ilniwMii.iry canal is 
nuich the .same as in the male. The ovary is niediaii, .in*l the o\aiiaii duct. 
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taking origin at tho poslerior end, runs forward to join with the vitcllarian 
duct from the single >ollc gland, which lies about the middle of the body. 
The junction of the iwo ducts is at first uaiTow and surrounded by the shell 
gland, but it soon dilntes into the utenih, which runs forwards to end in the 
genital pore, just Indiind the ventral sucker. The eggs are bluntly .spindle- 
shaped. yellowish in colour, .slightly tran.sparent, and provided with a thin 
shell, witluiut a Iid, but possessing’ a terminal spine, which may be absent 
ill tJu* po^liTitir end. They measure from omz to o*t<i mdliinetre in length 
■ miilniu'ln: ill breadth, but vary consitlerably. 

Life-History.- -Thi* yoiinti iinnialiiiv jiid miitiirc males and 
females are found in tiic ]w»ri.d .sy.Mmi. 

Looss it not unrominon to find males alone in the 

j'ortal veiji. and. fiiillui iliat lliey are all of the same age. 
Kventiially ilicy pair, and nciw the male (‘arries the female along 
that Vein down ihe inf«*iior ni(*M-nterie vein to the bladder, which 
is a fairh diin l roiili*. but 1 oos< considers that they may be 
eliemiealh aiTiailed to the bladder, for their jounuy is against 
the hlooil si ream, and they an* enabled to pi*rfomi it by means 
of the bristles on the mah' entiele. 



Fro. aid.— trv/oi'm, l-n. ii'i. JiitUuius tiybowiikii 

^Iic'ii\ii». I'lseiiKtt, 1891. 


The length oi time orcui)ied b\ the joniney is not known, and 
probably vari<*s considerably. .Ariititl in the veins of the bladder, 
the real oviposition begins, and f -noss is iurlined to think that the 
female can push the lie«'id (f Ifise to wliich is the genital opening) into 
the capillaries, and thus lay the i ggs directly into these channels, 
wlieie they .ne held in position by contraction of tin' capillary upon 
them. Loo«-s thinks that it is jmib.dih* that the woniis may live 
three yeais in these vessels. ]>iodiicing during that period large, 
numbers of eggs, ^^hicll woik tlieii wav like any otlier foreign body 
into the lumen ot tin bladdi r. probably by means of tho con- 
tractions of that c a gan. 

I.eiper finds tlmi jn expeiinientally infu ted monkeys eggs begin 
to appear about n 11 wi ('ks alter inhrlion. 

/igg.- -During theii imiiiiey tliroiigh the tissues the. eggs increase 
in size from (roS to o-jm) in length and o-oj to o‘04^ in breadth 
in the ootype to o-r.i to 0-13 // in length and o-o.^ to in breadth 

in the urine, while the <'ndu\o develops, so that when they are 
voided in the urine they contain a wcll-devt'loped miracidium; but 
during this journey many the and become calcified. It is not 
known how long an egg must take before it escapes in tlic urine. 
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but Loo^ points out that even the presence of an egg with a true 
miraddium is no evidence that the parent worms are alive. 

Miracidium,— Those eggs will simply die, unless they gain access 
to water, in which they hatch, and the ciliated miracidium escapes 
and swims alx)ut. In the so-callcd hotly cavity of this iniraci«lium 
there arc gciTninal cells. 

Intermediate Hosts, -When miracidia are allowed lo hatch out 
in water containing suitable and unsuitable snails. Ihey crowd 
round and enter the former, while ihey neglect Ukj others. In a 
short tim(‘ all th(‘ miracidia have disap|>eari'fl from the water con- 
taining suitable snails. 

The snails which arc »initjd)lc arc in winch i.eipu' found the 
development to im»cc<»d viz.. BuUiiiiis con/orhts Michaud. 1829; 
h. dyhotk^skii rischei. and 7 ^. /w;/cs/ Ihuirgiiignal. In '^ontli 

Africa l-le('ki*r has cN])cinncinaIlv iniplir.iit'd Ihtltnuis [Phy^inf^sis) 
afrii'unus an inlcimcdi.nw 

Within these molhiM's ilu‘ miraciilinm makes it^ way into the 
liver and becomes changed into a Miiooih walled sac the* sj)orocyst 
‘—from wdiich an* formed daughter sporocysls. and from these 
ccrcaria-. in any cas«* the- t'cicaria i^^ the end of this stage, and is 
alone the inlecli\i' org.vni-'in. 

In some of onr t*x|)eriiucnls wc '>o h(‘iivily infc(‘l(*d onr snails 
that they dk’d, but in nature lliis does not lake placi*. 

Ceratrue. -If an infected sn«iil K allowed to lemain in cli‘ar water 
it is amazing llH^ epiantities ot c i nMria* w’hi< h ma v escape the'refrom 
into the w'aler and swim about. 

Infection. Lcipef has shown tli.it these e(Tcari;e may pcn<‘trat(* 
th(* skin and infecU anim.ds. Thev may .dso iratf the inncosa 
of the moiilh and throat . .ind then bv gi.eln.d giowth ami iliifcr- 
eutintion of tlie org.nis become male or h'ni.ih adnii w.mn'^. 

Pathogenicity, -h isnsuall\ thi-e.iUM-of niinarv sehi'-tosoniiasis, 
or, as 11 hi'Ltu known, vi-sic.-d IMIi.n/io l>nl (xcaHonally it 
may give rise Hilhar/i.il I )v'-‘’nti i \ . 

Schistosoma mansoni S.iml>i>n, 1007. 

Deflnition. -Schistosomum willi spinv cnliele. Male wath eight 
small testes. 'I'he giit forks nnile e.irly, and liemv the straiglil 
intestine is long. Icmale with ovary in the anterior half of the 
body. lU(Tiis very short, with only one lateral sj)iiied egg jnesent 
at a lime. \’ilcllaria in i)osterior lw\)- thirds of body. Dcvelof^fnent 
of cercaria in Planorbis hoissvi in J*-gy|)t anrl the Sudan, and P 
olivaceus Spixin l^razil. and P. i^itadeJiipcJi^is in Venezuela. 

Historical. — In T.S51 Ihlharz in h'gypl noted that certain fi male 
worms possessed uteri containing laleral-sj)ined eggs, an<l later 
Sonsino considered that lliese w’orms should b(‘ made into a species 
separate from those with tenninal-spincd eggs, but nothing came 
of it. In 1902 Castellani in Uganda noted that s«)iiie patients had 
only latcral7spiiicd eggs in the faeces and no ova in the urine. In 
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1903 Mnnson observed the same fact in a patient from the West 
Indies. In 1907 Sambon created a new species, Schistosoma 
mansoHi, for the following reasons: — 

T. L.Ueral-spinecl eggs arc never found in the urine, but only in 
the fjeces, and nt ver occur in the bladder, only in the rectum 
niul liver. 

2. The egg is oval in shape, with a lateral spine, while tliat of 
.S', hii'matohium is ol)long an*l lan<'i‘olar in shape, with a 
tiTiniual s]>inc. and that t»f .S. juf^oniciun oval or roundish, 
with a lateral ver\ small s]iine in about 75 per cent, of those 
examined by l oos-i. 

The lengths and breadths au* difiereiit . S. mansoniy 112 to t 02 [a by 
bo to 70 S. Uiemiituhium. in ijh y/ by 4b to 50 fi\ 
S. jaf^omeum. 75 to ()ii //. by 53 to 75 //.. 

3. The inale'Miie aj)}) lo nlly similar, but tlu* females have a differ- 
ence in tilt' genital tract, which has been described by 
I'riiM-h and wlwn mat me contain lateral-spined ova in the 
nl* nis. 

4. Thegeogia])hical disiribntit.n of S. nunisotii and S h^rmatohium 
is <lit(erent. S, lui‘iuatMnm is alone Connd in the Cape; 
S. mansoni i-. the onlv species in th*' West Indies and in South 
America. 

Loo^sin hg\pi immediately t hallengt'd Sambon's .statements. but 
the history of this polemic will be f.iimd in th(' carliiT editions of this 
book. \Ve have all thiongh h'li that Ih'lhaiv. Sonsino, Manson. 
and Sambon, were righl, and W'aid ahva\s sii])poited Sambon, and 
now this has been proved expenmeiiially by l.eiper to h(* correct. 

In r()o9 Da .'^ilva deseribed the adult worms as follows;- - 

'J'in* ijwlf iiumsuh'-^ iiiiliiiiif'livs in I»y 0'44S millimetre 

111 liiiMdtli 111 the innUllr I In- M iiti.il sin.ki-1 is «>• j jo miHjmclre hcliind 
Ilf oi.il suckoi. 

'lilt- .iiiti'iiiii oiul shows si\ M-Mi.'il iii.issi ipo-ii'il of iestc.s •mil seminfil 

vi-suli-s Till- posit-rmr finl is 'Hn- spiiL(m.s piipill.p are not 

"■> iiKirkeil cis in S 

1 1 limits 'I lie teniale woiiiis iiie.i'-iiii i p-j in i inilliini-iies m length by 
t>‘ii>S millinn-tie in bnMiUh ni ihe ninliiU- I'Ih lll•^t.lnle between the 
twii siuJv«-i'» 1.- n-jji in nii'liinet le. It is lint Rest m tlu* mulillo, 

•iDil t.ip(is In t .11 h < \tii initv. 'J'lie .inns (ip( n>« inilhmetrc* in 

frunl III till- ti]i «»l I 111- t.iil 'I lie fiMiliH t IS iiiin‘li slinrter tli.'in in 
.S' /ifruinlnhiittit, .uul <-ntei,s the Mic-lline ilinl.s .ilh-r mily ,'i short turn, 
'rhi* iilerns Miiit.iin^ l.iler.ill\ spineil Tli*- ej»;^s mt-tisiire i |i» by 

02 /*, with iS ff .IS ih*- length nl ihi spu nhiiii '1 he niirac iditiin esaipcs 
by a IransveiM- riiiniiie ol the shell, .iml mi-.'isiin-.s 15^ // by 72 /x. 

In loii Flu. Ill siiiclying' the Ihlh.iiviosis in Sniiii.im. eoiidi (led that S. 
inamoni is distiiu't fimii .s. Ifimalninum iM-c.iuse fi) .s ha%natob 11m lias eggs 
iliflerently bha])e'l from those ol .S' uiuvsoni ; u) the anterior 1 oidor of the 
lateral folds 111 the iiuile .S hermatobiunt foiins almitei a right «ii gle witli the 
anterior portion ot the bodv, while 111 .S nunts’nn tJu* transi ion is more 
gr.idiial; (3) the ovaries of .s' truni^nnt. h;i\e ulw.iys a more or loss winding 
course, a cliaracter not desenbed lor niiy other s[>e('ies <>l SiJnstosoma ; (.t) the 
oolypo is asymmotneal jii relatuni to the long axis ol the worm; the oviduct 
opens laterally on tho v(*ntral side where tlie sliell gland is situate; (5) 
fnansoni lives in the region of the iiiescMiteric veins, and S. hcBmatohium pre- 
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dominates in the mlvic veins; (6) 5. mansoni gives rise to an illness likekata- 
yama disease, and never to the bladder 83rmptoms produced by S. hamatohiuw: 
(7) the morbid anatomy of cases invaded by 5. nianscnn agrees with thus(' 
invaded by S, japonicum, and differs considernhly from those caused by S'. 
hamatobium; (8) the geographical distribution is in opposition to Louis's 
view that the latcnil-spined eggs are unfertilized lK.*caiise tlicy are the only 
eggs found in Brazil, the Antilles, and Surinam. 

He also found a single typ* of egg with latoral spine in the uterus and 
u5typo of sixty females. 

In 1915 Leiper s work in Egypt proved that the miraridium 
developed in a sjiccial snail. Planorhis boi\sryi\ and that the 
vertebrate could be infected hv the '^kin or oial mucosa. 


In 19x7 Chalmers and Pekkola 
in the Anglo-Egyplian Sudan 
have experimonlalljMiificted the 
same snail with the mii.Hhlia. 
and ohtainetl eercaria*. and in 
the same year lailz «*aiTied out 
similar experinumts in Iha/il 
with P. olivaccHs, 

In 1917 Itnrhe, working in 
Caracas, Venezuela, founil lhal 
the miracidia could infect Pla 
norbis citltraiii\ jiiid P. Kitiufrlit 
f^ensta, but the lattiT was in«»rr 
easily infected, ;in<l showed 
typical cer<‘ari'i‘ by the end ol 
the sixth week. It* consider'^ it 
to be the trut‘ carrier of tin- in- 
fection thcie. lie note<l that it 
was easier inh'ct animaK frr 


t * ^ 



Vk.. 2^0.- -OeruNhs OF ni 

OK (i) .S. iiifyonimm (wiiiioui 
SPINK); (J) A', heptiuifolmini , (?) 

S. man^oni. ( \fti*r iiiiboii i 



l-l*; -Sfhl'^to^Mihhl MiDisoni 

( \IU'i iloUomb) 

If, M df ; h, t . t>r\ .1. 


OS than by tlie skin. He fonncl no les^. than u»o out of -loo 
specimens of /\ I'tttii/ciitpciisis to 1 m* natiir.illy infech'd around 
Caracas. I'Ik' ' rediac ' descril)c*<l liy liini ha\e ‘^iiK e Ix-ni iec()gni/< il 
as immature stages of a new sp»*cies ol I'etract)! vie. 

Morphology. — SnlTtciently deseril>e<l above. 

Life-History.- -'llio adiills live chielly in tlu‘ nu-'M-nit-ric V(*ins. 
and tho.ova pass into the submucosa of IIk* l:ng«‘ l>o\\el aiid through 
this into the f.eces, ainl so esca])e from tlie hodv llu' egg is 
oval, rt.’-rh.'! V f>o- 7 o microns, aiul |M)ss('sscs a well delineil lateral 
spine. 
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'Vhe miracidia quickly hatch when placed in water in the tropics, 
and swann around Piant>rbis hoissyi, into which they disappear 
so rapidly that in twenty miimtcs none wdll be visible in the water. 



ri*. 


Phtiioi'ht': /-fizs.sv/ I*«iin/ \Mi \lu II VI i>, 


Tlu v to ih(' h'viT of the inulliisc and form >|>i)n)cvsls. redicC. 
ami (vrcaii.e and linalK end in ccrcari.e. whiih. leaviiij:? the snail 
and swiinmin.ti jhonr tlie water, * liter tin* skin or mneosa of the 
month or ilwoal ami so infeit 
Ulan. 

Pathogenicity. -S. nuui^nni is 
the eaiiM- ot intestinal selii^to 
soiniasis j(‘ha])ior I WIN.; 


r. 

h 


I'je,. SiMiutu vsj.-. cii< .i,} 

!,ini/ti S\Mi.c»v, r»)<)7. i, 

I'Ak'JlAllV 1'.MMIO*Jil.l> IN I IS I I, 

■•UoM Till. LiVl U(il< nil l*I.ANOKi.ls ].J,, J.| ('mu.\IT^ OF ScJuslOSOIIU 

‘After I.Mp»r. lixuu ‘ nittHstyn Svaiiion, 1007. 

on l',c;ypn 111 r.illi.M ,^ICSIS *) ( Mii'i' hi-ijiiT.'i 

Schistosoma japonicum Katsni.ida, i()o.f. 

Synonym. .s'.7/iN/"sa;;7m// caltoi Jilanehaid, 

Definition. -Nhi<o>oina with a neaily sniootli cuticle. Male 
with a few ‘-(lines 01 prolubeiaiice> along the margins of the gynse- 
cophoric canal in tin- in-sh eondition. 'f e-le’^six to eight, irregularly 
elliptical. Inlesiinal i .ee:i nniie wry late and foini a very short 
intestine. I'cmalc witli o\,irv almost in tin- middle of the body. 
Vitellaria do not u.u h tlie posterior i Mremiu . Tteriis long, with 
many eggs, showing nnall l.iier«d spine*- or llii('k(’nings. Develo/^- 
ment of cercariw in .'-peril's of Jlltittfovdio. 

History. 1 For .seviTa! year.s an endemie disease, eharactcriy.ed by 
enlargement of th<' livei and .'-pleen. fever, diarilio a with mucus 
and blood in tlic motions, associatwl witli ascites and cachexia and 
extn’Tiu' w'eakness, hatl b(‘en obser\ i-d in the piovinces of Vumanadii 
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and Hiroshima of Central Japan and Saga of Kinshu. Eggs con- 
taining a miracidium were to be found in the liver and other organs. 

Katsurada then examined cats in the neighbourhood, and found 
numerous Schistosoma in the portal \ eiiis of two cats in tin* province 
of Yamanashi, in which there were eggs exactly similar to those 
found in the above-mentioned dis(*ase. Catto a litth* later found the 
same parasite in a Chinaman from tlie province of iMikien. Logan 
and others have, found it in Chinam(‘n in tlie provinc e of Hunan, 
Nicols in a ca.se from the Philippines, and Manson and Sanibon in 
cases from ('hina. 



235. — Schistosoma jafiOHirHin KArsi«K.\i»A. Mai.k and 

JoiMAi.i!.. (1‘rom A by J. J ) 

With rc-gard to the life-histoi v. in tc)«)iS I'lijinaini .ind Nakamura 
immersed cattle, cats, and dogs in water containing inanv niiracidia 
from S, japonicum, but nohifc'ctioiis folUnvt'iL Tlu‘y ihc*n immersed 
a second series in ricii-lields. clilclies, and streams. r( jnitt‘(l -to be 
sources of infection, and heavy infections with S. japimirum re.sulted. 
the young parasites. nmi. in length, lu ing found'in the portal 
system on the third day afteriiminersicui. 



Pig. —Schistosoma japontcum Kai^oka'-a, b'l-.M.u.K. 

(From a ])holi>graph by J. J. llfll.) • 

In 19TI Miyagawa de-.cribed smaller forms as mvji in tlie ciitaneons 
tissues and iieripheral vessels in two to tW(*ntv fonr hours attcT 
immersion. 

In 1913 Mivairi, experimenting with loc'al snails, found a spoFo- 
cyst in an unidentilied snail. 

In 1914 Miyairi and Siidzuki found a snail with n dark shell with 
seven spirals to be heavily and naturally infected with cerc'ariaj. 
and, taking non-iiifected young samples, wen' able (o find that the 
miraddia penetrated the cuticle of the snail, and found their way 
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to th(* gills and the wall of the alimentary canal, where in twelve 
days the first redia- apjM'-jired and gradually concentrated in the bile- 
diiets, where they grew’ anfl fomied second 
redhe. Mii were immersed in the water in 
whi 'll the full-grown snails were kept, and 
atiii iliief \\e(*ks many S. jaf>onicum speci- 
men^ \viie found in their livers. 

In r«ii.| la ijH-r eonlirmed this work in Japan, 
liJMiig n•^ogm/etl iiioi pholngjeally tlic cer- 
(.iii.e oiiginatmg in spnrocv^ls, inistermed 
reili.e hv tin |aj>.mese authorities. The 
molhis. in (jiiesiiDii was iKimed Katayama 
j!n^iifi/iit;it. l\iUi'\ama a synonym ol 
luitui'oiiiui. 

In Nai.dM\.i-'hi sliowed th.it in. in. ealtli*. horses, goats, jugs, 

cals, .Liid dog^. ai«‘ nahirallv inh i led hv N. jtffuniiciini, which con- 
tains fenuenls wluMi can di.iie'^t alhiimen in an alkaline im-diuin. 
H(‘ nKo foimii ihal in dog^ and .gniiK^a pigs, afier jicnetrating the 
skin, most ol (In* pasasi(e^ i-niei the venous hlood ‘stream, llioiigli 
some few eiiu r aiieries oi lvin]*haiii I'venlually they all enter 
tlu* righi -.idi of (he lu*arl and an- scalfeied all ov< i Uk* lungs, at 
till* bases of whh'h tin \ coll* (*l and then imgrah- tlnougli the 
mediaslmmn. dia]«liiagm, and livei into the poii.d system while 
a f«*\\ re-eiitor the ciienl.Uiou and reach the n etnm 

Morphology. In general it res« mhh wS\ hu nutohium, hut the 
cuticle, of the female is 'smooth and Ihal of the inah* has only tlir 
few’ s])iiK;s nienlioiKHl above. I hen are no ‘ he 

Male - -?<-TCi millimetres in length, 0-3 imilliim (rein breadih. willi 
acetahuluin laiger than oral su«*ki*r. t J'isophagiis with two bulbs. 
Junction of intestinal c.eca f ii hai k, and united intestine onlv one- 
iifth tf> one sixth of liodv length. I In* laliTal cx< n-toiy eanals o])en 
into a dorsal fxjre. Tesje.s -,i.\ to eight in auterioi part of hind body, 
from which the v.is.i ctfcrenti.i unit* into a ronmion vas deferens, 
which o]H*nsjiist fiehind tin' at etahulimi. Seminal vessels presc'iit. 

lemalv.- S-2(j milliiin'liv-. in Jeiigth and about o-.^ inillinietrc 
in breadth. Sinkers armed with Inn' sjnin s. J>ody ihickc r Ix'hind 
ovary, behind wliich gut forks unite. Ovary eiliptical. dilated 
behind W'ln rc the oviduct .irises, and miming forwards joins the 
vitellarian duet X'itrllan.i well d«vOop((l. King beliind the 
ovary, but in.t i|iiit-* ir.nhing the ])(^^(e!ior end "of the body. 
Sliell gland at the jiimtion ol tin* ovidin i with tin* vitellarian duct, 
('anal forms an odtype. .md ilien beuinu-' the uii ius. which op<*ns 
just behind the aec*i.'d>uliini. 

Life-History.' --'I he egg*' v.aiy Iiom 31- to 300, and in j/lrro are soft, 
.and so can fonn various shapes /:v itfcrn they are (»val. faintly 
yellow, and double contoured. micioiis. and have small 

lateral spines or tliickcnings. and at ilie opposite side c'aji-lik'* 
thickenings. 

fhe mirac'idia hatch out (|iinKly .nnd devcloji into cercaria* in 
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Blanfordia nosophora. The cercaria is barrcl-sliapc'cl, tapering 
towards the anterior end. mouth with two short lancet-shaped 
bristles. Small ventral sucker at posterior on«*-‘^i.\th of body. 
Hinder end with thnn* j)airs of poison glands, fioin each of 
which a diici runs fonvards to open into the mouth. Two ])airs 
of later.dly placed flame rrlls willi vessels. In tlie iniddh' of 
this body ilien* is an oval light brown body wiili a small anterior 
canal. The eiTcarhe ]>enrtr.ite tin* skin, pass via tlu' veins to 
the lieart. and .so to ihe lungs, from the bases nf whiej^ they 
penetrate Ihe iiiediastiniiin. di.i|ihragm. liviT and so enter 1hi‘ 
portal vein, from whieh tlie eggs pass lo the subnuicc»sa and miieo<a 
of the exdon and eause growths. The adult w'ornis can live at least 
two years ia the vertebrate. 

Pathogenicity. -J lu* len-ari.e. while (‘iitiTing llu* skin, cnusi' ilie 
disease kithitrc, and in the bodv Aui/ ivtnnu. ifisra^r. 

Christophers and Stephens* Schistosoma. 

l'hristi>|)lh*i'» .iiiii III III'*,! iIhmI .i .Sf /.-/.a-'s'iir.i whu It 

diiieis iinin thi* usu.1l ili m ri|)i lou^., .niil iu.i\ l>i 1 iiu:( Id .1 iic'W' .'n'i e: y>‘i 
niikniiwn u-> ui ^***1111-%. luii it w.w t<iiiiwl with (lulin.irv* .s iitrunii^if'iiim 
egt's. :in«l in.iy tlwu'lnu* !»•* .111 m.ility llu* f*;'.; w.i.', Iiuiiiil 111 

MiV(lrii.s; i\ \va*> oi .'oi elMiij^.itcil, .spiiulli* sli.ipi*, with .1 huig siiDuL'liki* 
pnK'e*<s e\t«*iwliiii', Imni llu* ii!u.ult*i riul liy /i| 

New Schistosoma. 

In L<|() } S.iloiiKuic .111(1 n* III muiul pMitioiii ci .1 whu 11 1 Iu*y think* ui.iv 

l)e cl iu*\v .S( /i >'./•'* '>w'(/ in .1 p.iticin suihiiiu* ni>iii Im'iu.ii ui >.i (‘ivninu i(‘(l 111 
Hr.i/il. Ji m.'y, lu«wi‘\i*i». Ii.im* hciui .1 S wtf nt whu !i \i*iy mi ^''iiui 'lie 
(H‘( ill • III llu* lil.uhli*! \Vii|l iiml u .1 1 iniTiuMi luf (limi 'ii H >/il 
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(• ICSTOl IM- A 

t'osti Mui phuh'uv lh''li)r\' H.ihil.il- - Cliissificntion- 

t • ti.cli-. jn iii.'ii 1\'< !( ri‘nci*> 

( l>l<)Il)l£A 1\» iSoS 

Deiinition. JM.itxhrlnii.i withuiit .iliim ii1:h\ (.in.il in iim sui^i 
of lli«- lift' c-yolf. with l)tKly. in \\lh< h ihi* i-pidrnni^, \\lii« li 

into the parrnrhviiiii. ;i lhi'*k (uticlr. J.iiin - 

<^(Tirtinf; rolls art* <lo\olopo<l in p;rcaln oi li>s nniiil)cT. ami fonn 
calrarcouscoiuTi'tion'' (>i{;nnsofli\ali(>n «*1 ii\.iii.il>l‘‘i*hai.i(*l»M arc 
di'vclopcil. 1 hcliiibilai ol Ihcadnlt \\oiin i-. ivpirally llio inu’‘'lnic. 
and tlial ol tho laiTal foiin M)nu* (itlu r ]>.ul of the ImkIv. noiin.ill> 
that of an<'lhcr host. 

History. it h**licv(‘(l that i \m !«• known to llu- anrirnl'^. 

and that tlic reason whv Mom-., who li!L:nu '- iji tin hi-ic>!\' 

ol lloiMC.d Medicine. the f-.|.hlites r<» f.i( .llld '-lull 

.iniinaK. w.i'' hei aiiM* uf ihe p.iia^li^ known n» i xisl in tin ir lle^h. 

ViMollc knew the jMoj^l«>ttidis of lapew'uinis. and a- eailv a^ 
150 J ZW/z/r/ was di>.linjpiiv,|n-d \viym Doth rime l^hal its. 1 vson 
dis<o\'cied llie head ol llie ta|iewonn of ,i df)^. Redi 
eaine to ihr eondnsimi dial t'vs/nrn/ wiTe animals, and Zidei 
(iSoo) fornn-tl tin ni inlo a .'^i paiatc i^ioiip. ('vsiici : l>nt Kiielien- 
nieUlei in IcSsi pioved hv h edint* experiiiieiit^ that these wen only 
ih«‘ l.in.c nf t.ipewoiins. ami lliat. as a nile Iwt) diih-n-iit kintK t>i 
animals wen* nqnited as hosts in oidi*r that the lih-iycle mi^lil 
tak»‘ jilaec. 

lamkiiit, Jiiauii, i'liliimann. I.oo^s Sonsmo. (irassi. Jilanehard, 
von l.in-low', laihe. Stiles. Leijier, and ^alnhon nia\ In* men1iom*d 
as in\ e'«iijL;a lei's who have i»rcally ini|iio\e(l (»ni knowled/^c ol these 
paiasites. 

Mo^bology. ill'. I .111 two ol ir.sto'!i oiu lalliil llie Ct'SlodiU 1:1 

cniiiaining gcjKi.i wnli n-ilv .1 ••lutfle ami jiiotlK'i I'^-sioiIji. in llxe 

ii'striclcd .st'iise ol iIm iv. ml ^Imli im Imlri- .-Jl lorip.s pow^sing a si olc-\ ami 
sc^iiionts. It IS ■\vilJi till. l.Kii 1 '^roii]! ili.ii im dO* i\nw i onccnied. 

The trill* cchtodes an i .'-silv n i ouin/cd hv I'u 11 liainl-liki‘ segmented body, 
which IS iiMKiIIy ol .1 wlim n.Iom. liny .lu hioad and large pobtcrioily, 
bccoining narrower and ii.iinas.i uJl Uk- pl.in i';, roarhed when? they are 
attached to the iii1e.stiii:d w.ilJ I hjs ,uitei ii>i end is called tin.* * scolcx/ while 
the segments are called ' inoglolti.les.' The sc(;le.\ is dwisiMe into a broader 
anterior portion called the head, ami a narrowir pusUiior portion, the nock. 
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Tho licad is provided wilh niiiscMil.u siiekers, wliii-h kiM*p if all.ichod to flu- 
iiuicons moniliniiif of the bowel. ( there lire also hooks pii'seiii on souk* 
pert of the head, not ijifivcjiientJy on .111 anterior pro- 
jection called the rostrum. 'Hie neck is constricted. 

.ind shows po»iierioily l.iint rinj's in<lii ating the rom- 
nieiireiiieut ol ih'W seiiinent^, wliieh .irealw.iys loriiied 
iron! the iieik 

Hehiiid the head c oine ihi* jiro^jlot tides, the youiij^esl 
heinj' those silii.ited rintenorly, .iiid ilu‘ mcist fully 
developed pfistciiorly. 'I'heii nunilH'r is \eiv variable, 
and I heir si/o incieases fioiii behiit* b.LfkuMttIs 'I hev 
null am the male ami hMu.iie s^ \u.it m-i^aiis 

‘I'he whuh' surt:i( e nl the wurm i-^ ni\'*ieil bv .1 line k. 
iii>n-c 1 utinoiis cuticle, ‘i.tii I totmit nii .1 i|ii.iiitii v *>l linif 
^••lits, under which lie*« .i b.isal iiieinbi.int*: iH-ue.ith ihis 
I lime the < inuiii.ir niiisiles, .md Iheii the iniiiial 
ti.ueiichviu.i, in whieh lie the ainkiM> epil lit lial ( ■•Ih 
net ve i.ells, st-me m e.oi-. cM.ietiii c 1 i'll iMi* \iiiiin" 

I 111 Nf i fils .II** |>fi nliar t .de.iii • >11 . 1 m |iii‘.cli s. \ .n \ ne; 
i I iiin til u in th.inif ter. and h.i\ iii<* e'l ifiii i.dlv i Im* 

*^ 1 1 ucliiit* III a iat 1 (‘II 1 ha I IS to -..i v i in* v a 0*1 oiufii ■ .t .1 

»»! t oiieenlui .dlv dfpoaled 1 il< iifiHi'. ui.itfi ial fin 1 o-m*i| 111 ,1 t ell with a niii lens 
at out* self. '1 hen* ei n piisi‘ 1 * .lo* he_*hK' t hai .u its I'st it* ol a ( '••■»liiilf . '1 he 

I all aivoiis niai ter I*-! t iini]>os(‘(i til *,*i pfr 1 '*11* oii^.uiii ni.tl tfr .(iid .! i peici'iil. 
ol Imit* sails Ml ihf fonn |*i mk 1(1.1 11 v i»l i he i .irboiMte, but also ol an .ilbiniiin.'ilt 
.mil a 111 . lie '1 lit'ir hiiKiion is not nndi'islood; )>rrUa]>sit i'^ skcl(‘tal, pfihajts 
oioteiTivt*. 
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In the cortex come the loii^iludiiial luubcles, beneath winch .iro the u.iiis- 
verse muscles, which enclose a central are.i ot the fi.irenchynia tailed iJi.- 
iTu*ilnUary layer, anil thfrefore separate corlic.il trom inediillafy laveis. 

There is no alimtmlary canal, and the excretory system with its flame cell 
terminations consists of anastomosing capillaries emptying into a dorsal and 
ventral collecting tube on each side of the body, which run from the scolox to 
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the last proglottis, whort* they open to the oxlorior. In the originally pos- 
terior pioglottis tlu'ii' IS d ]x*<ir- shaped »*xcn*tory vesicle in the middle of the 
poslermr edge, but this .irrangemcut is lost when this jinigluttis drops oh, and 
then ihe tiilK*s open as a rule separately f»n the last pioglottis. The nervous 
system consists of one ganglion m the scolex and two nerve cords The 
generative organs gradually deveUip in the proglottides as liiey grow older, 
the youngest having no trace of them With the exiei tion of the end por- 
tions, Ihe^fe iirg;ins he in the nu *liill.iiy l.‘veT of tin* body 

Tlu' male organs, which an* Uk* first ii* hmcIi inatiinty. usually consist of 
numerous follieuhir testes si .men d *»v. r ilie doi's:il poition ol the medullary 
layer, but m.iy be ronsolidaled into one to three ghaiids The cilmmt ducts 
trom these iiniti- about tie nii<Iille nt tin* proglotiis into a vas deferens, which, 
after a wavy coiivoliitfMl etjut*'* eiii<-i- a uinis pnueli .lud ienniiiat(*s in the 
genital .itnuni iit^ai the vagiii.d (iiifut* 

'I'lu' female ieprodiirii\ « oig.ms (oiisist iiMi.dly ni 1\\«) nvaries, which lie 
m-ai the veiiliai siiil.n eoi the uu dull.irv layer. In nn which .i eommon oviduct 
inns to join w nil till* -juiiii.itu <iu<t. which, .1 Her 1 ravelling a eei tain distance, 
is dilatf'd 10 fo in .> i <'< pltU'uliiiu si'iiiiiiis, .md lontiinied as the vagina to the 
lemah* o|ieim»v in ihe genii.:! .itriiim Mtci the jiimlioij willi tlu' S)>erniatie 
dull, the oMiliKi IS jdiiud iiy Hit 111111111011 duct td the yi.llc m vitellogene 
glaiiil III L'l.UMis, ,ind l Ill'll, foinuiig tin* oiiiv])i* reicives the duets ol the shell 
gland .iiid |i.isse‘> on to eiitei the uterus This is usually a blind lube, but 
ui.iy o]»eii b\ .1 s]K'i'i.il .iperliiu* on Hie s.iine 01 the opposite suifari* to that on 
wlui h till* genit.il .Ltniiin is toiintl. 

When the uterus luiomi's 1 nleii with eggs, it is apt to alter its ap]H'ai.)nee 
.iiid beeoine bi.iiu hed, .iiid mows, lilliiig u]» the* progioltis while the male 
geiiei.itive organ'- aliojihy and disap]ieai leo/e Ihg ]». 0| |) 

Life-History.- -'1 lie is < an fertilize itselt with or witliout 

tlie u^e of tile eirrus, or dilTi reiil jir<»glolti(les in;iy itTlilize one 
another. In any case, tin re* epta( ulnin seniiiiis rcn*ives the sper- 
niatozoa, which travel down the s]>(Tnia(ic duct. and. ineeting the 
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ovum, fertilize it. 'I'lic fertilized ovum now obtains its yolk 
(vitellus) and its shell, and then })asses into tin* uterus, from which 
it may escape by the uterine orilict' w'hen there is one. or not until 
the proglottis is destroyed . 

Development usually logins in the uterus. An egg is as a rule 
oval in form, enclosed’ in a browm or yellow shell with or without 
an operculum. This shell contains food yolk and the developing 
embryo, whose cells fom two membranes — an outer in contact with 
the shell, and an inner in contact with the embryo. 
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The outer oiiV('lope and the shell are soon lost, and when the 
embryo ap})ear5 in the ffecos it is surrounded by its inner envelope, 
the umbryo])horc. and has developed six hooks. In this stag(' of 
development it is called an onchosphere. 

It will therefore be cvid(‘nt that the so-c allied egg as seen in the 
f:eccs is not an egg at all. but the onchosphere with its enibiyonic 
envelope, which in certain species may het ciliated. 



-Imoj- C'lr iMhi) I'nij 
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When the oncho3i)hcre <‘nlers 
tlic alimentary canal of a new 
host, generalfy of a difItTcni 
class from llie original liosl ii 
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throw’s oJf its enveloj)e. and works its way into the tissues by its 
iiooks until it arrives in some suitable organ, w’heii it throws oil its 
hooks, encysts, and fon.is either «i little bladder-like cyst, from 
the wall of which the scolex devclo])S (the whole being called a 
‘ Cysticcrcus if the cy.'^t is small, it is called a ‘ cysticercoid *; and 
il in addition it has a caudal aj)pendix. a ‘ cercocystis ’). or it 
develops dirertl}' into the scolex without thi: inlerveiitioii of a 
ry>l, forming a pler<'Ccrcoid (ttAiJ/ji/n, lull: Kr/#Mis*, a tail). These 
waiidt'rings of the onchos])here in st.iich of a suitable resting-place 
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lAMickart.) 


may produce unpleasant sjuiptonis if then- are a number of 
parasites. The time occupied in the transformation of lui 
onchosphere into a Cysficerens varies, being from two to six 
months, or longer. 

With but rare exceptions the Cyslicercus docs not develop 
further until it enters another and different liost. though some, 
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like Hvmcnolcpis murina, which is said to have its larva* in 
the villi and its adults in the intestine of the rat, infest only 
oii(‘ host. 

Often the C ysticn u\ is found in a lu ibivoroiis animal, while the 
tapeworm ()C('iir'i in .i earnivormis or omnivorous animal. Inh^tion 
is direct by feediiijj:. for in .ilimentarv canal the cyst di(‘s (»f(. and 
leaves tlie scolcv. wliieli dev('lops in the emir'^c* of a f(*w weeks into 
an adnli laj>eworin. ^\llose span t>f life aj>]M'ars to bt* about a year, 
lull may be mueh moie or nnieh le^s. .\n e.\ani})le is ('ysiivcrats 
fasciolarw of ihe nioiis<‘. whi* h becomi-s Tivuia cnissicnllis in the cat. 
.VbnoriiialitieN jiiv nlicn in« t with in Ihe segments. 

Habitat. .V*. a mlc ihe adult lives in the aliment. ir\ caiird usually 
of a verirbrate. but they may be fnimd in the livei and ])ancreas. 

I hev are capabh* of a< live mo\ « ilniing lif«*. h'oiul is obtained 
bv osmosis from llu* cniitmts of tin- alinn-niarv canal. 

Classification. I In ela'^^llle.lli*»n followed that of Monli- 
eelli, given by liraiin in llronn’s ‘ Klass(‘ii nnd Ordnniig des 
'rhieir(*iehs.’ 

I he ( c^toii/cii K*iido]|ihi. iNnS. an dixidrcl into f '(•s7ao/rfr/rf Monti- 
eelli, v\hieh an* ( esiodr-, M*nM',tmg ol a siiu*li* segment con- 

taining a 'tingle m* 1 of n jandiictiN e oigans, and Ccstoda sensu sfyitiv 
MontiM-lli. rN<)j. which are the t\pieal e«-stofl(s witli a scolex and 
segments. J hesubelasst esioda .in divided into orders as follows: — 

Cestoda S«*ihu Miiciu Montia lli, 

Synonyms. ’Pol/a/^hisioj^tiHci K. Mlanehard, dii^i ncsys van 

Henedeii. ('. Lane. 

Definition.' -('estodes in which the adult wi»rni cimsists of a 
scolex and inoglotlides 

< )i<ni-K 1. Psi i iioi'in I [ iiu- \ ('arns, iSo Synonyms.- llr.ihrin- 
ccf^lialoidca. -Scoh x aniu*d in iinanned, with two usually .slightly 
developed, groovi-like siK:kei>. with three genital oriliees. \’itef- 
laria situated laler.illy. I'.ggs with or witlioul a lid. 

OKiU'.K [| 1 1 iKM'iivi 1 hu \ (\iiiis.' S( nh \ aiiued or uiKiimed, 

with four very motile pedunculated or sessile bolhridia, or with 
four round sucker.s, iiu uterine orilice; eilTu^ and vagina open at 
the ^i«li-^. Vitellariii siLiuiled laterally. 

III. Cy* FOIMIM I ini V .'Uii licncdcn,- Seolix w'ith lour 
suckers, between which there is an ajneal rostelluin with or without 
hooks; Segue 11 Kit ion iliNtiiitt; no uterine uriliee; vitellogene gland 
single, placed behind the o\arv. b-ggs without lids. 

OkdEk 1\ . |)Il*u^ 1 1 ii)].- \ (\irns.- I lead stalk armed with book- 
lets, with solcx. ni>ii.llum, and two bothridia. 

Order V. TKM’WdinivM i* \ Seohx with two or four 

bothridia, and four reiiaetile amicd rostella. 

The only orders which contain parasites found in man are 1. 

and III. 
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TIk; cestodcs which arc found in man may be classified as follows: — 
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Dipld^iirii'piii 11*1 

1 ? 

1 \ 

1 

!> i».irviis. 
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1 liu-nnieii. 


1 
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1 
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'I'uo 1iip»*wunas an* imi iik lufiol m tins li-t Juuki (W/// 0 ti'ina*f>u tins 
rsiiM’li i; ^t), :i l,ipc\\'(;rm l•lllnll iii i .Os, .iinl /’ ' rtniin) l^isifonuis Uldc.li, i 7S'). 
•i tiiiH'W'di'in ioiind Ml rjliliit • liri.iii*'' im ilciiaili* rMiKMiii* i msI * lli.ii lUiiu 
liiisoviM li.M'innl»vM‘(I livtlicm 

Vt tli<’ tiiiir of wrilint;. ’iian alone is known lo Im- the liosi of tin* 
adnllsof ih(* fnllowin.e worms- iu tua snlium, /’. siii^i ihtfii (Uicn* is 
piobnblv no ilonbt aboiiL Ibis), /*. nWi tint/, 7\ /mmiiiis. /'. 

I . anifitsa, 1\ hnuniirri, Pilhi/lirii-icpfiii/i!'; /^itri^iK, li vnu'ntilrf^is 
uami (.■'), DuvaiutM nuiiiai^ascariciisis, I), asial'u ti. Olln-r liosls may 
yet be found 

followiii/i* aiv only orcasion.il ji.ii.isiUs in man: 'Dihoihrio- 
cefihalit\ Uttiis (lnn‘ Iiom m,iv |H-iliaj)s Im- the ilof; ?). />. corJalu^ 
(Lnu* host, the seal ami w'.ilriis), il vnii'in>lcf^is diuuuHta Itrm* host, 
the rat and moiist-), Dir/^uiiidnitruitf lunci'n/ala (liiu- host, dneksand 
j^ecse). 

Thm'fon* in man thiTc is the (|iu‘stion of inlestmal la-miases to 
b<‘ considered. Ihil ryMs mav also dcvidop in man from / . sohiun 
‘MmI hchinocovens ^ranulo^its and mitlliUn nlaris. I'rom tin- spi-eii's 
of Sfrarfianum larval forms f^iv*- ris(' to soniatir laniiasi-s fhi--i- 
affections, with their treatment, will be I'oiisidered later, as will tin- 
treatment. 

I t must be noted that the cysticercus of I', saij'iniilu is not inelmled. 
as it is very doubtful whether it has ever been foiiiid in man. 

Cysticercus acanthotrias Weinland, 1S58, is the same* as ( ^''^'Uidosa 
the larva of T. solium. 
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TIu* following* l.iblf';. nKulifu‘(l from Siil(‘s. miiy br of liclp, as 
llu*v iL»iv(‘ the iKiines of reajgnitioii of the geiuia, and llie species of 
.IS delemiined by the head or the segment, and also a scheme, 
for recognizing the eggs. 

Table of Genera. 

\ llfiHl With two i*li)in2;titod or .-ilit-lik*- Ucis; iilurii.s forms a rasetlo; 
jHiios viMiij.ll— Dif . 

I. TiilH'ivorm^ - tKMiii.il aiul iilcriiic i)orcs present in 

lllcJillTlI MMlU.ll lisi*‘ I *iit i*U I phtlllls. 

liiiiiMi •<. I i.l iih iiii*- .mil porcsjiiresoni in ventro 

'•iiluii' lm»'. ! >! I'lof*tni,i!ioru'^. 

ii /7fj.'. *;• '../s tm/ui). IVuImIiIv l.iiwil fmins of lliis groii]). 

r. Ill .-I \Mili Jniir I iiji '^li.ipiMl siuKim-'-, iiluie •lof's iinl luriii :i ri>si*ltr, 
;'i lili.i! jwiic*- i.iKl il liVtlildfl'. 

I Idrins. in»‘ stvninils ii ti» p", miiliirK‘ti>'s Unit*. Uli-rus 

nil ili.ni. willi l.iiiMtil hr.iiiilK'^ / 

II Im III-. 1 i}K' si-j*nuMit-^ ii|i li» } iiiiiliiiii lies ioiiK- 

ut) (.eiiii.il ]i*»ie‘ iin.iih-, n»s1<‘11iiin wiili in i more than 1 wo hooks. 
11 ) '-'in Uer- not airnef! "I liii-c in t-.u'li soKmeiit- 

Jhw.'uoit • 

i'-'- Sill Ui !-> iinii'i willi liool.-* 1’^ to 50 li-xites ill earh 
vi'incnt I ta,, tint ft 

(/ • ( il in: ■! |»oit >. «*mil»Ii lo^ili limn wii li si-\f*i.il mw, oi honks 
h '•yl.ih flit 

Table of the Species of Taenia found in Man. 

\. MMtJMJN JS A I Al*l \Vo|.-\l. 

Head Characters. 

1 I h-riii lirnn <1 with liouk.i. nii- ’ 7 a mu. S]>(-i.]o.s: 7'. .^oltMiii. 

II. I ii-.!(l niiainn d ^nihpt-nus; I tf it.-n fiviit fiits. 

(1) C'liinl.ii iJiig ciiouinl hiMil hi-liinil llie .suckers, which air 
liiii (.ted t»ost( rio-<iiitcrioi l\ V . honnms 
fj) W iiliont 1 in nl.ii iirig 

i/f) Head (uliuid, X',*) to _* riLiiliini tres 111 diameter; suckers 
0*7 to o*.'' iiiilljiinMie in ti\iiis\ ejht* diamelei- 

T. hHfi1Uii!i4. 

[h) II<-,id small, millimetres l*ro.id. i«o? millimetres 

1hi(k, o-|7 iiiilLmietre lon^; sm ki-rs 0*03 millimetre 
HI tiansverse di.iin<-tei— -7 afi h ana 
h) Head sin. ill (Milioid. 1 to 1*3 millimetres in diameter, 
0-7.-) milliTiietie thick, and 1 millimetre loii^i suckers 
O' 5 1 to 0*^7 iiulhmeiii- 111 liaiisverse diainelcr--- 
T j'hilij’jfna. 

Ill Ih-.nl iioi Uiinwii 'J\ (onfn*a, 1 . hyt nincri. 

Segment Characters. 

I Sis:iunii than Uroad. 

(a) Only jn the I.ist luo si emc-nts- 7’. i^agiunla 
{b) In the last lialJ o1 iln- wuini 7' snUum. 

\c) 111 nearly the cut 11 e wi n m 7 . uaijusa 
(i/) In the entire worm / iiliuana 

(g) Known segment.*! \«'iy laii;e. hy milhincircs on an average — 
T. hremneri. 

{f) Xinknown.- -T. hoinim^. 
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IJ. Segment Broader than f ong. 

P'xcepl ill tho terminal segments, winch are equilateral nr hligliily longi-r 
thaii broad -T, philippina. 

B. SPKC 1 M 13 .N IS A Cybri(*i'Rc.rs. 

1 Snifill Made lor- worm with one scolov - Tania. 

(a) Hoad armed — 7 '. soUuin 

{h) Hc'ad unarmed (very r.iro, i1 over present)- -T. naginata. 

II. F..irgo bladder- worm with brood c.i]»siilo‘;, inside winch are I lie 
SI oliros - /Cihitinfocrit^. 

C. Sri'l lMI'N Ts AN lu.C 
I With an »>poii.ubJin - -Ihhotht loct phaUdtP. 

o.'s to 7r // • IS V* O- /alas. 

; "i to hill /i *' v> B 

o? |S n to so /# brownish D. gtaudis. 



Ki«. |b. Dihothuo • 
ocphalits /atu,> 


h'lt* ^47 Ttpum 


Imi*. 2|8.- thpvlu/ntin 
canhutm. 


h.'.i.'t («p (*l-.'%IOOL WoUM.s I KO\] llOMAN h.-liCEs. 
(J’ioni'])hotogi.ipli'« bv J. j I’lrll ) 


1 1 Willioiit an op<‘n nlum .iinl willi a six bonked einbiyo -T>enintat. 

(</) iCgg with a thiek. r.nlially-stiiateil. iinicT shell oi embryor 
]»Jlon / t/'HUHfP. 

(a) ICiiibi yopUnie round or oval. .p)X33 Africa — 

r afmaim 

(u) l^nlbI yophnn* .>\.il, whitish to vcllow, 39X30 /i. 

AiiKTHa i . (onfiiba. 

U) ICnibiyopboie. < 3 '>*-l B- Aluca- -T. hremneri. 

(p) Einbi voplioie ovil. 35 to .|i. /* X ^t> Id /t. IHiilip- 
piiies T phihppina. 

(f) banbryophoie, ovoid, ri!st> brown. 35 to 40 fjL .■ .:o to 
30 /I Cosmopolitan and cuiumoii !»agtnata 

(v) Biubryophure aliuost round; brown, 31 to jii. Not 

iiJicommoii in the lropies---y . avIiuw. 

(ci) Egg aiul einbrvophoie unknown. .\siatie kii'^sia- - 
r. hnminis. 

(b) Egg with a linn, memlji'.inoiis innei shell. 

(i) Not in Capsule:*- -Hymvnolepis. 

(^) globular, with t wi 1 ibst me t rnembrancs- 

outer 30 to 60 fi, inner 10 to 34 fi- --manmiillato 
projection at each pole- //. naua. 


cnsTornEA 




(h) I'ki? round or oval; oiiliT nu'mbram*. 31 lo 8f» 

yillowish , may bu rsKb.illv sIimIimI: mnor 
nn‘nil)raiu*. \o 40 n >; -’o to ^3 /t. with not 
\»Ty ovjilriil in.LinnnH.nc pmji'tlioii .it i*ach 
H . ifniinini,!. 

I iiv.!! 01 spiu'iK .il , mitiM iin-mbr.MK', 30 to 

loii#/ 1 l<i 100 // , iiiMi r iHi'iriin'.iiic 3‘>Uj|Ojt/ 
‘ fi . Ill ]»■*!. ir }v.]ii]I;l*, \ory i*.U'e 

in lu.in //. iaturfhtLt. 

Ill ( 

I tiilwi-iil j ^ Ml .! I .ip'iiili*, i-iij; sphi-rii .i 1 . 4 5 

III .ii ff /\M .'1 /oMi/ f .0/0/ ///;.' 

i,ii III in .1 1 ipniU'. with i .iloaicuiis 

.1.1 1*' « li .. wnli Iwii s|u*||s ,1111 1 tw'ii 

K. . iiiiinll.iti* ]>iii|ci 111 Ills, oiH li.i«]ili( IV, S // - 

/».». O/.fi' //••./ IV O' ' /f.s/'.. 

1 ‘;i . i|i-uli‘- witliMin . .ill .iri‘(iiisi i)i|iiisrli's, ni.ilinc 

(«•••. Ilfit iill.'IM'll // r/N/i/Z/fr/ 

ORDER I. PSEUDOPHYLLIDEA 

*1 Ins mill I Ji.i> t liii'i I null' I' 

> .\in]>hi! ml I'l.i I III' III 1 • flit iM.-i Jiiini.Mi ]>.ii.i^iii'<i. 

I WIN V I »1 1.0 I Ill'll 11 I I'll M I r-i*l|ili I'llXlhll.l' Wllll \ .Mli»llsly (|(*V('l0|M'(I 

siivl.ni^, .111(1 ,1. iit(!iis wllll 1. If«;ii- .1 ifsiiii* I'j''-’*' with opiMiiil.i 'J hiTi* 
.lie iWf ^iilii.iniiljci w'llli .pi 1 ii's Jiiiiiiii in iikui: fij I Mlmi In in(.(‘)'liiil]iiii , 
I.ii'.iihii.i' 

M 1.1 \Mii \ 1 Ihniiinuiiii M'loi i\ 1 'I In Miikii-m Imiln 1.1 aii* iU(>U' or 

Ics., i|i linib* 'iljl-lil\f luiiiiW'i I 'iiijlftiiiU* (li^iiMil, .iinl ili«>p ojl Jii 

<1(1111' 1 /i//«ii'// /i^/iyz/.c////.'. , ( ii nil . . //./•/•/.'/»' .1/ 1/ .(Mini'. ^ /,'!/////>//. 

Dibothriocephalus I uii« . i.m 

Synonyms. />./>// »// •/hiniii. < nlilmM, i. um o bcioiici tiuiniL 

by Slum* .miIIhiIm: /''•////../•. /'/.•(A'/'. /#■/ h'lnli o. Dthnihriii^ pto 

/■i/#;.' KinloJplii i.sii», liihotiin /./' , #.' '•./»/' t»ii'>Mi«'. 

I 'iliiitlmfi rph.iiiii.c w'ltli .1 inmt im Imi^.iicil, nn.iiincd sioli‘\ with 

li.il 'iiii la rs I nlljii;; ilccpb’ iiiti I t III iii.nl ii'^li nil.ili.i jii c.u h jud^lotljs. 

10 />. I ; /'./'///ii . ^|) 1 ) pah'U.\. 

Dibothriocephaius latus hmiuciK, i7ps. 

Synonyms.- Inf >>1 !>lii L . i , p. / .. //’j./iin I* . 1 ;\> I i.n’iuiii'inii uuit IMlLa.s, 
ipi / U lit *Lt I’.'ll.i . I . ut ntii,\i li.il'i.li. / «,'//>/■(/ I’.ill.is, j 7(>0, 

Jii'’hn ■ I ' If./.'/' /i//i/n |in'iii‘'ii iM«i. inui /•iiii'i I >ii"-.inf^. , Ji. haliii us 

Kin li"i.;iii lo' I 1 1.'',,. /.' ii/slti.'i!' I>i\.iiiii- 1^, |, /' /»/'/ .s/ii///s 1 * 11 ^ 11 . 1 Sh/>. 

History. Mu'- upiWDun h.is liiii;^ In I'li kiiown in i.iiii)]H-, (•^p(‘( uilly in 
l'*n‘ni li "wM /I's l.iml ..inl ilu- |t.iltii p!i#\ iiu i-'. Crtini.iiiv, and 111 iiitiny other 
parts. It 1. wrii Known -n \m.i. I'm kcsi.ni, and J.ip.ui; in Africa 

about tile Lilo \ •.< iim mi M.hI.il'.isi ..i , .md in Ninth NinriKa. 

J1 oci'iiis in iii.M!, .I’ld df'^ . Mid I .Its. 

Morphology, it 1 .dio'U O nictii-' m ]( n^lI^ with sunu' to .(.joo .sc •>- 
ineiit.s; t.oluur ycllnwi h '..m \ oji-s i*Iiini.Mtcd. .dnioiid'sli.Lpi d , a-;, iiiiJIi- 
iiit*tro.s in IcMigtli. with iwn dct p i.itually plan- '-iiu ki rs Nn k \ ei y narrow, 
and ol xari.ibJo lojifztii. 

Proglottides wry bmad .kj In jn niillinioln's), bieadth bi.'ing grealei tlian 
Iht* h'ngth; poittTo-Jaler.d cingU-s pnijn t 'I'esU-s siinatrd dor.s.illy; vas 
deferens has a vesicula seiiniialis and .1 uirus .sao whit h opens dorsally. 
Vaginal opening directly behind tins, leading into a receptaculiim seniinis. 
Volk glands in pairs, shell gland behind, ovaries t>n each side of the median 
line iK'hind. Uterus is arianged in a nisette, with lour lo six convolutions. 
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and possesses its own separate o}x>ning. The genital orilices arc two in 
nuralx^r: a transverse slit for the cirrus pourh and llio vagina, and a posterior 
roundish o|)eiiing hir the uterus. CulcKireous 1 m present . I'Im* brown eggs 
are oval, oy to 71 fj , in length. aii»l .15 /* in bn*.nlth. with an oiX‘ri*ulum. 

Life-History, - 'I Ilf fgg renl:ull^ iind(\f1o]K'd ioi a longer or siiorter time, 
and eventually.! six-liookeil oiu lKis])iieiv imcioM'd in a (viliated (‘nibryophore. 
escapes through the lid o}K'niiie. .>111“ <v>nig .1 ])n‘liuiiii.ir\' (.li'vi'topnitMii 

III ti spec Us (it ( liieii gels iiiio cerl'iiii tisli, paitiLiiLnly J^sox Incuts 

(pike). Lota vulf^aus (XfiJIei’s ihiiinli). iWia ihu hitilis, S tlwo liivhlti, Tiuttd 
vutgiffia, 1 . Ituu'itvis. 1 hvmtths hh'uu’fits, ( '. nlhit/.t, diul 

(hichftt/iynthns fuirvi m lUi- nius*|i*sii| whu li it Iwc cmies .1 piiMix (S'cmd 

When tliesi' li'sli .ne e.ilm, llu- pliMnvere'iiil-. (pm kly (]i M*l(ip into ill'* l.ipe- 
worm, eggs .ippe.iimg m thi* m snim tweniv one lt» 1 Wi*ii1y-finir il.ivs. 

Habitat. Mtin. dug, I .it .Kill fo\. 

Pathogenicity.- - 1 1 piriiliu I**. ;■ *.e\ele tuiinui .•ll.eiiil.i, logetlu r te\er 
(oc)'^ to lu I'' !•'.) Ill ''iiiMf ( .. .md .1 i|iii**K pul -i , wliu li is suppusi i| to In* diu* 
to tile .K I ion III .1 tuMli 

Dibothriocophaliis cordatus K. I'Uilvuii. im->;. 

Synonym, /.'••//i; >'..'//.//?/■. c U* Liii'k.m. iS**;. 

J lu ptinisilf* is ( ••lUiiliililv l•Uill•l 111 ill'* sell tile w.llllls .'Hill Mil dug Ml 
( iiec'iil.Mid .Mid leel.Mid. Ii iii.i.\' inli*' t ui.ni 

Morphology, 'i lu' pmu Ip.d u.himi .m till tdioil, hiu.ni, t>e.Ml duipfd 
Iie.id willi the eicuves uii ilii> |l .1 sim l.u 1 Mu .diM-Mif '>1 the m 1 U. .md the 
lenglli only i lu i\ nieiifs I it nne iu>' 1 1* wiihsis lu eijdil lunp- I'.gg'' 
with lids 75, // Ml lenglli hv s*» “i lue.idili. 

Dibothriocephalus parvus piu n'. 100, 

'I Ills parasite w.is luiniil liy VlUiii'giun in 1 .i-»iu.iin.' m loi'i'iii.! Sen. in .-gid 
Mint v-.s(*v(*ii. wlio li.id not Imi; .u 1 o eil ti uu, |•ls|1ll|\' .oniiMe 

Morphology* '^1 uli \ not Jmiuwh I'l.i 'tuHidt • ^ Mli>|i.i'l\ in Iii"‘d linn.il, 

iileiMie Ills' 111* Willi li'iM t.i ii\( loi.p I*:! I* .• li -I !•* Ill I III ni' di mi Iiii'* . l.o gc d 
segiiieiil, 5 by inillMMetM •. (•(n•:.ll .'tiiiiiii "* | I" «•* > uiillin'eiie I)i‘IimiiI 

tile .LUlerini IlJ.IIgni, lltei IIH* opi IIMie s.inii‘ lild.'U e lu IhU'l <lie ;'I 111 III I .illllll.l. 
t'.ihaieoiis l)iidi' s w If nut si'en I ,•! lu p* //. 

Diplogonoporus '."iiiibi se, i.'mi*. 

Synonym. hrMtUd 1\. Ml.im b.ini, 

M'ltlu 101 epluilin I* W'll ll sli, I] I -.(.111. \. sin Ki I . Ii.i Ml I iv. 'lid IW'i 

‘ids uf geliit. ill. i side |iy .idc i 11 i ..1 ll pn " !• »l I is 

Type Species. — / m.'.# »■ 'S/ u# LuiiTiiu-Ji.*, 

Diplogonoporus grandis K Ml.un li.nii, iSiip 

Synonym.- /w ahin u sn anJi s K. 1 ’*1.1 m h.i i d 

So l.Li tills p.ii.i*-ite li.is unly In*' 11 ub'erxe.! iWne mi J.ip.incsi m lliuy, 

J.ipcin. 

Morphology. -Siolex unknown. I'liedutli . i*, niilliiin'ti e*> biu.id 111 iriinl 
and •J*') niilliinelies biu.id belniid, \ii\ slmit. unly i"|', nnllMiietii* 'Iwi 
vent 1 .ll gruuves o'l eit li'*i sulr i,| 1 hi* iiie<li.i 11 lim w’llh I Ik* .^enit.d ])uif 1 1 tfi 11 • 

ivitli i(*w' loops, r.gg'i bii'W'ii; Mink shi-l! .. u^ to |S // in length .iiid ;,o i/ iii 
biea'lth, with opeiiMil.i. 

Diplogonoporus braiinl L'-uii, oi ';. 

'I'wo speeiiiu ns ut Mils w 01 ill been toiui'i 111 Koniii.ini.i 

Morphology, riu* woim inisiiitr. the ni>]u di .iTV e of a ihu k. i'|).ii|ne, 
grevish iilibon u ceutiiin lK**. in leiigtli. in.irked bv slight tiMiv-v 1 mgs and 
with a dorsal .'ind v(*iiti;il sik ker w'hieli iii.iik d division o| iiie lu .ui into 
two niierjii.ll p.iits. TIk'IV is im iieek. 'I'iie gi'iiit.il nnlices .lO* double, willi 
a double geint.il apjiar.'t ns jii (*.uJi ring. 'Ilii* vitellogeiu* gl.iiuLs .ire situate 
peripherally. Mo geuiial .siiiu.s, no calcareous corpiiscicb. 



6o6 


CESTOTDEA 


Sparganum Diesing. 1850. 

A collective gn)up (»f larval stages of Dibothriocephalidae which 
have not reaclu^d a stage, in their devclopiiu'iit at which they 
can bo detennined gcoerically* Sf>ari*amim mansom, S. prolifer, 
S. hasten. 

Sparganum mansoni ('ol>bukJ. t8<sj. 

Synonyms. - Ia^hUi miusani (A»bbold. iSSj; lioilinoiepkalus ligu- 
loides R. l.euckavt, Dibothrium mansom Ariula. 1900. 

rhis larva was found bv Mansoii vvhili* making a post-mortem on 
a Chinainnii in Ajiioy. lyiire uiuhr the ])eritoiieuni near Ihe kidneys 
and over tl»e iliac' Jossji*. he als») found on(‘ free, in the pleural 
cavity. Sc hc*iibe c|jseo\en*d aiicjliuT specimen in the urethra of a 
Japanese, and Soiisinn a iliird in an Kgvptian jackal. 

Morphology.’ -I.ong. white ribbem shajxd parasites, with feeble 
movements. No heavl c-ii deiiniie stnicture visible. Length, 30 to 
35 ci'niiinc lres; hrcMtIth. 3 to inillinudres. At the broader end 
"then* is .sort ul pa]iilla. Tlien‘ is no n'piodiic'tion by fission, 

Sparganum prolifer Ijima, IC105. 

Synonym, pri*lifcr Ijima. loc)^. 

In Tcio3 Ijima found tins \^o^n in a woman Jiving near Tokio, 
and in ic)c»7 (jates fcmiid ilie same oi a similar wonn in a man in 
.Maiiatc't . 

Morpholo^. I he lat va whic h lies enc lose d in a cyst, may attain 
i to ri millinu-tres in length hv j- 5 miliimetri‘s in breadth. Tlie 
head at (he narrow cmuI i.s motile, and c'a|)ablc'of evagination and 
invagination. It shows an apical <jef)ressioji. which perhaps serves 
as a sill ki r. hut tln n- aic; no true stickers 
OI oiliei oigaiis of atlarhiiieut . 

( ale .neons splu iii.il corpuscles can lie 
found .in\wlien-. c\c'cpt in the head. No 
gc'nitali.i .nc‘ to be* sc*eii. but there is a good 
miisenlar and c xcu tnrv s\Meni and food- 
rc-sc'nc' bodic's. 11 can multiply by trails 
vir.se division, and ''UperuumcTaiy heads 
iii.i\ become* indejicndeut. and may assume, 
bizain* and irregular shapes. 'I'he adult is 
unknown. 

Hubitat. -It live*' in the* subcutaneous t issue' and elsewheni in 
man. 

Pathogenicity,- It ]irocliicc'- nodules in tin* skin and fascia be- 
tween the inasclcs and in the alidoiniiial cavity. A.ssociatcd with 
these nodules then* may b** considerable swelling of the integunicnl, 
and, in fact, a coiidition not unlike elephiintiasis may .irisc. Also 
there may be acne-like spots all over the body causing itching, 
which may lead to the csc'ape of a wonn from the S]>ot. \Vlien a 
nodule is cut open, a cy.sl is fmmd containing one or two worms, 
either filled wdth a watciy fluid, or with a jelly or .slinie-like sub- 
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stance. Apparently after weeks or months the cyst-Wcoll may 
become finn and thick, and encapsulate' the wonns. 'Fhis condi- 
tion may last for years, and apparently can kill the victim, wlio 
may be literally ‘ eaten up of worms.’ 


Sparganum baxter] Sambon. ic^o;. 

This Dihothrioceplialid larva was found by Baxter in an abscess 
in the thigli of a Masai in late (lennan b'ast Africa. 



Morphology. -It h.is a hwi.i* ini'^egiinMiied hodv. 13 centinictres in 
length and r niilliiiielre in hreadlh. widi nuineitnis iriegular trans- 
verse fold-', and a disiinei longitudinal gioo\e on the ventral sur- 
face. Anieiior extieiiiilv i-* 2 niilliiiK tre'^ bro.id. with a coinph toly 
iiivaginated head; {lo^lriioi « \tieinily. 1-2 niilhnielres bioati. with 
a shallow nu'dinni slit. 

Leon tiiis .1 ni'w 1.ip<-\viii in in in iii wliii li iso-h-m-a to tiioLigulinu:, 

ill wliuh jI nM|iiiics a new neinis imIIi-iI 1a*oii 


ORDER 111. CYGLOPHYLLIDEA van Benedin. 

I here is only (»n(* hiuiily witli htiin.in para.-^ib s. 

Famiiv iJiMiDh Lmlwig, iSSh, 

Scolox globular or pyrifonu. with nnarrned sucki rs. and an armed 
or unarmed rostellnm. Vagina posterior to the cirrus. Mostlv 
parasitic in mammals. Larval stage a cystieeiviis or cystiei to ' id. 
Subfamily i. Dipylidiirne; Subfamily 2. DavaiueiiiKt; Subf.iimly 
Tjeniinje. 

SVUFAMILV J. J)H»YI.n}lIN.h Stik'-. 

Definition.- Ta'iiiidjc, witli armed rostellnm and unarmed 
suckers. Genital pores marginal, (leiiitalia simple or double. 
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Uterus becomes divided into ovarium follicles, or entirely atro- 
pbiiMl. and the are free into the parenchyma. Epgs with 
thill liaiis])arent slu'lls. >^itli or without a})j)endape^. 

Genera.- (t) : ( 2 ) llviHciwlcj^i^. 

Dipylidium K. 1 eiuhaii. iSO 

DtHiiiLicM. Uipyluliiu.T i»f nudiiuu t>r HiialJ M/e. with letractile 
lostelliiiii aimed with imp- nf alleriialiiip hooks, \\hieli 

liave a bioad (lenil.tli.i iliiplie.iietl, wiiii pmes on each side 

oi a propioiti- willi .1 di»iil»h '^liell. 


Dipylidium crininuni 1 iniiau^. 

Synonyms. In nut ntnuht leink.ni ijfiN. MoiiUijunnis Pallas, 
17.'^ I : /. iimtnu'iinu T.Ijm hni.mn, ijSj: /' IJalsch, T78(); 

lyif^v/iiintiii I inimicriiiiini I ei'ik.iii, 
l>i]n ll'l'niin fieipii iill\ hunid in the ilop am! Ilie cat. which aie 
]a.iptr Ijo^t-; in 111^1 M i- milv an aei'ideiif.il and lari' ])arasit(% 
liaMiii; been III -I IniiiYd b\ Ihibois. <i pn]n’I of Liiiiiaiis, in 1751. 
Melnikow '■howetl that itu -m.!i \ w.i- to In- fhund in the dop-louse 


(7 ;•/' /e'i/c’« /r s f /////•.) and m ll'al o 
a'' in the dop ilea 7 < i;»'i i> 
Ihujehc). and in llial oi man (/' 



1 I'. -i.iJ I ' 1 / (in, 

I '•*'1 ej J t.i I 

vl H ] .11 liv J. J 1 ; 


\\ In le lb* \ .ill (inl\ s to t> i* i 
ale nnaiiiiKl. 


I the cat ( I . *^tthrosfralus), as well 
Dfis (‘iiiii'-h lhi‘ cat Ilea [('. fclt^iis 
bill how the infection 
iiaihi"^ man i•^ not delinittdy 
pioM d. \<\ eenilv Blanchard 
li.iN '-nmmari/ed sixty cases in 
m«in up to Ijie jeai 1907, iiuM 
• il which ••cctir anionp young 
< Inldren 

Morphology. - It nu’asures 
1“ .15 ('Veil to .jo ceiili- 
metie-* ill hnplh, and the M‘p 
mint, aie fioni 1-3 lo [) milli- 
nii lie-^ in bieadlh. 

the stoIiA' ha*-, the typical 
lostiiliiin, with tliiee t(> foul 
iiiip< ol Inxiks. dinunishinp in 
'-i/e lu»ni tile hist iircl(\, when* 
the\ ail rj to 13 jf/, to the last, 
J( iipth, and join stickeis, wliicli 


7 'Iie peiiil.ilia .iie doiibli . with ^poii on eae|i side. '|'h(‘ epps are 
loimd. from .p; to -,n //. in <lianieter. wiih ti thin shell. 

Life-History.- !)>• ripe pioplotiidi'- b\ Iheii own ino\('mem jiass 
Ihioupli the liosl’.'^ anil-, .md pi t into tin hir. where the eggs infect 
the dog and cal loii-i, or tk.i, in wliic Ii tiny <levelo]) into cysli- 
('erco.'ds (('ryp/ncYsiis iriilnui-’ \illoi. 1SS2). 

The d(jp bites the louse 01 th e .and infect^ it'^i lf. and may -pass 
on the cj'stic( icoids to man b\ lii king. 'J in- cal licks its fur, and 
gets infected in that nianiier. 
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]Aaxicli 9 ld thinks that the cat spreads the parasite by infecting 
mijk iWth .th* cystyearcoia^ when it steals a dnnk from a bowl, the 
contents of wnich are afterwards given to children. 

" Hymenol^lS Wrinland, 1858. 

Synonym. — Diplocanthus Wdnland. 1858. nec 1.. Agassiz, 1842. 

Oflflnltlon. —Dipylivuiiinu' with small head, with armed,’ well- 
developed, or unaimed, rudimentary rosti'lhiin. Neck long. Pro- 
dottides serrated, longer tlian broad, (irnilal pon-s always on the 
Irft. Three testes. Higgs willi Hinv. shells. 

Type.- —11. dimintita. rhe two siibgcnern, 

Hymenole/^is and Drcl^anitio/ietiia. 

Subgenus 1. Hymenolepis Seiisi'i 

With the cliaradcis ot llie A('iiiis. bill Hit- ]ifn»ks haw the doiNal 
root much longer than Iho ventral, and niinibcr twenty-four to 
thirty. w 

Proglottis narrow, .genitalia vonti.d lo oi lx Iwoon testes. 

Hymenolepis (Hymenolepis) diminuta Kudolphi. rSio. 

Synonyms.- dimiimla Kiniolplji, rSiQ; /cj^fnccf^hola 

('reptlin, t«S23; 7 ". ilavoj^itnctata W«‘inland. T831S; 7". vaycsina Paronii, 
1^84: T. minima Grassi. 

It is a papisile of l\Minvs unnyc-i^icn^, /:. niu^iithts, and /*. . rafht'i 
alexandrinus, In'ing not iiiuoininon in rats in ('(‘vion. 

The first Inun, in ->p(‘cinn n \\a- disi-hargrd by a child aged ninetc‘en 
months, aiul wa> [ire^entefl to ilit* Moslon XTiilif'al Inijadvenient 
SodotybyDi. K/i.i Paliiui in then a iminbei of cases 

have been ree.onh-d in P!iil.ulf 4 |iiii.i. Sicily, Italy. France. .South 
America, and the \Vf <i liu I k*'-. 

Morphology. -The worm uuM-.iirc" j** to Oi- e(iiliine1re> in brngth, 
and up to .v3,o*iilimelres in bPMfltli 'I In- Ik -kI i*- veiy sinail, only 
.0*2 to 0-5 jiiillinK'lrc in diaineur. 1 liib ‘-li.ipifl. and has a rudi- 
mentary, nnarined rostellnin and loin illiptical suckeis. The 
segments measure o-fif# inillinK'in' in h’ligUi by .v 5 milliinetres in 
breadth. The anterior proglottidi"^ show a yidlow spot (lienee the 
name T'. flavopuncUila), caust-d by tin* disteixleil r<*ceptaenhim 
seminis. The posterior pi oglol tides show a bnAvniNh-gn'v colour, 
due to the. mature uteius. The genital pore situated laterally, 
rhe eggs are oval, with a diameter of about i i) 

Liio-History.- — Ttis a common panisile in rats and mice, while the 
cysticercus is said to live in the larva and imago of the nieal-inotli 
(Asohia arifialis), in an earwig (Anisolabis annuli pcs), and in the 
beetles .\dK spino^a and Scaur us sf rial ns, it is not likely that rat 
fleas ar^s important, as tin* cv'sticerens has been found in i'eraln^ 
jphyllus^fasciatus b}^ Xicoll and Minchin, and Johnston in Au"*tralia 
* has found it in Kenopsylla ePeopis. 

The infection in man is mostlv among infants and ediildivn. 
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HymenolepU (H)^enolq)ls)'ti»&a vx>n Siebold, 1852. 

Synonyms, — TaniM mupna Ehijardin, 1845, nec Gmelin, 1790; 
r. nana von Siebold, 1852, nec van Beneden, 1867; T. eegyptiaca 
Bilharz, 1852 ; Diplacanthns nanus Wcinland, 1858. 

I'his is the dwarf tapewonn of man, and was discovered by 
Bilharz in the ileum of a boy who died of meningitis in Cairo. It 
is found in Egypt, Eurojx*. North and South America, Siam, and 
Japan, and is by no iiu-anh a rare parasite in man. Calandniccio 
estimates that in 7)(*r cent of the ( hiklien in Sicily are affected. Stiles 
reports 4-8 per cent. f«>r 125 children in V\ ashington. The number 
found varies from one or two to si-veral llunisands in one individual. 

There is doubt a-- to \\li« iher this wonu is or is not identical witli 
Hywcunfcpis naiiti var. /nifcrua >liles, itjob, which is common in rats 
and mice. ]*iob.il)ly it i- diMinet from thi?, parasite, because Grassi 
and Loo^s wt'ii* unablt- to ti.iiisinit it to mice. 

Morphology.- It is ihf ''m»'ille>t la]»eworni in man. measuring 
onl\ i‘* III 13 millimetres in length, and from 0-5 to 1^7 millimetre 
in biViuUh. 

'I'lic head is gli^buhii. and prt*videil with a rostelhim witli one ring 

twenty font to thirl\ honUs. which an* viTv small. 14 to 18 /j, in 
h'ligth. The neck is relatively long. 

There are about iy> ])iogli»Uides n*-| to o-i, millimetre in breadth 
and nM)i4 ‘»’ojo milliinetn in Irngih. The genital pore is 
marginal The inatnrr uli i nlaiiis abont thirty or more eggs, 
which an- oval .md measmr •(» to .pS /*. and contain onchospheres 
measuring 10 to H) /i in dianieier 

Life-History. -It is believed that the rvslic(‘rciis will be found in 
some insect. 

I he ii(*aiiy related / . nuiui vtir. I}iitcyuu completes its drvi'Iopment 
entirely in the lat, for the cystieeu.u-' devi lojis in the villus, while 
the adult lies in ihr- lumen of tht‘ intestine. 

Pathogenicity. -Owing to its small «^ize it is apt to bi* overlooked, 
blit tiuTe is no doubt that it spreads in crowded institutions and 
poonr families. A])j)arenlly. when the paiasile occurs in small 
numbers no symptoms n-siilt but in considerable numbers dia- 
turbance may occur, which has been assigned by Mingazzini to the 
effects of toxins. 

Treatment.- Male-fern is the best lieatmeni (t'Zi/cCliaptcTLXXV.). 

Prophylaxis. Wiiile it is rlonbtful wlu-lhei T. nana and T. Mna 
vur. IraUrnu an* the sjim,- or dilf -rent species, it w'ill b(‘ necessary to 
guard against tlie coniamination ol food by rats and mice. More- 
over, it mu-l be reincmbeied that the infection spreads in crowded 
dwellings, and lluTefore isolation of the infected child should be 
insisted Upon. 

Subgenus 2 . Drepanidotmnia Railliet, 1892. 

With the characters of the genus but the hooks have a dorsal root much 
larger than the ventral, and are only eight to twenty in number. Prod^tis 
broad, testes three, alongside which hes Xcmale genitalia. 
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Hymapelepli (DrepanldotaiilU) laneeolaU Bloduoann, tySs. 

Sjfnopvm^-^tentw tanceolata Blochmaan, 17^2; T: anserum Fnsch, 1727; 
T. aeutissima Pallas. 1781; T. ansens Blochmann, 1779; T. lanceola Batsch. 
1786; Holy sis lanceolaUi HlocUmana, 1803. 

It is common in ducks, gfcse, aiui othor birds, including the flamingo, .and 
has been found 111 nitin 111 l£urop<*. but the record is coiisidored tu be very 
doubtful; probably the worm should not l>c included among human parasites. 

Morphology.- -It is about 30 to i V> milliinetres in Lcnglli and 5 to x8 milli- 
metres in breadth, witli .1 wry sm.ill globul.ir lu'ad. Bggs. with three ouve- 
lo^^s, oval (50 by /i). 

LIto-Hlstory. -Tho cvstirinvoid lives in u t.vdops, wbidi is eaten l>y ducks 
and geese. 


Srm xMiiY j. I>\v\i.\MN.b lirciiin. 

Definition. -Ttcniiiia. Kostvllnin and ‘^uokiMx armed Eggs 
mostly encapsulod. 

Genus. ■‘Davaintia R. Hianoli.ird. 

Davainea R. Bl.mrliard. i.Si)r. 

Definition.- Davaineiiue. with .1 gli)l)iilar bend, arnu'd with 
tw’o rings of hammer like hook'^ and foin siickiM''^. snrnmiided 
by several ring'^ of lionks 
Speeies.'--/). mailtf^a^icaneiisn ; 1). a'shitna. 


Davainea madagascarlensis Davaine. isix) 

Synonyms. - Davaliu*. rstuj; 7 '. demara- 
Daniels. TS05. 

This worm was lirs( diseoveied hyioenil in children at Mayotte 
(t'omoivs). Dvt 1 t<-n inhrtion.-. haw been riTonlrd: l>y Davaine 
from the ('omorn IMaiuU, Leiickart from Siam. DauivK from 
British Guiana, lilancltanl from Xo^si■E>l^ four by Chcrreiiu from 
Mauritius, and two by Garrison from the IMiilippiiies. 

Morphology.- -The worm is 23 to 3«» centimetres in length, with 
a maximum breadth of r* f millimetres. The scolex has four large 
suckers and a rostelliini, with ninety hooks (18 ^ long). The pro- 
glottides numb(T from 300 to 700. being 2 millimetres long by 
1-4 millimetres Ijroad. (leiiital pores are unilateral, and near the 
proximal corner. Testes number about fifty, with along \'as deferens 
and a fusiform cirrus pouch. Th(' receptacuhim semiiiis is long 
and broad. Phe uterus is coin}Hisc<l of a number of tubes, rolled 
up on each side into an almost spherical coil. Wlien mature, these 
windings uncoil and fill the pri>glot tides; then they lose their walN. 
and the eggs, lying free in the parenchyma, become surrounded b\ 
proliferating cells, which fonu ca|3sules for them. 

As many as 300 to 400 of these caj)sules may exist in one i>ro- 
glottis. arranged in transverse rows. 

The egg consists of th(' usual two membranes and tin onchosphere, 
which is 8 by 15 

Ute-SUstory.- -The life-hUtory is unknown, but it is suggested 
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that the cysticercus may be found in the cockroach (Pmplaneia 
oricfUalis orP. americana). 

Allied genera are common in rats, hares, fowls, pigeons, turkeys, 
pheasants, partridges, grouse, and other birds. 

Davainea asiatiea von Linstow. igoi. 

Synonym.- -Tccnia asiatiea von Linstow. rgoi. 

This worm was found in «'i pcrstni in Aschahad. near the northern 
frontier of Persia, and consi'^ts of 75'* proglottides without a head. 
Th(* genital pores all lie on thi* same lateral bordei*. The testes are 
globular, the cinns poiieli ijyrifonn. The female organs lie an- 
teriorly, with a large ovary and a small vitellogcne gland. There 
is a large rereptnrnlum seinini.-% Th<' iiti*rns breaks into sixty to 
seventy largi- egg follicles. Xotliing is known about the appearance 
of the niatniv egg. nr about tlie lifi'-histoiy 


Scni \M1LY 3. T.UNIlN’.'li Miles. 

Definition. - Ticniider, usually of considerable length, with 
segments longer than they an* broa.d. Scolex with either a 
rostelliun amud or unarinecl. or an apical sucker. Genital pores 
irregularly arranged on tlie lateral borders. Genitalia single. 
Test<'s numerous, placed laterally. Ovary shell and vitellogene 
gland situated posteriorh. rttM'iis, a single median trunk, from 
which lateral branchc's develop later. ICggshcIJ thin; embryonic 
env('lope (embrvopli(»re) thick, with radial stripi's. Cysticercus 
generally in In rbivora. adults in carnivora. 

Tasnia I inn*eus. 175^. 

Definition.- 'raniina wiili tin- i haiacirrMd the subfamily. The 
genus Tama is>ubdivi(Udint<MliH esul)gemTa: 

Siibgenus r. Tivnia I.inna ns. 173^. ry|>e: (Taenia) solium, 

Snbgenus 2- Tivoiarliyw hns W'einland. T.S3S. Type: 7 \ (Tccnia- 
rhyncJius) '^a^inala 

Subgenus 3. Mirliurl^s (ioeze. 17S3. lype: T. (Multiceps\ 
arniiru^. 'I'liis, liowever. is not a human parasite. 

Tasnia (Tania) solium Lmjiirus, 1758. 

Synonyms. / . i ucurhitma f ^allas, 1 7(>() ; T. pellncida Goeze, 1 782 ; T. vulgaris 
WmuT, 17^.;. /' iltHf.tfa LJ.ilsili. ijbo; llalysis solium Zeder, 1803; T.armaia 
Humana Brcrn. ihos 

The name * solium ' i*. (h-rived imm a Syiian tci in sihttschl, meaning a chain, 
which ha.s arrived at its ])rf*si‘nl lorm by UMiig lirst turned into Arabic and 
finally into I.ialin. It js dltcn railed the armed taix>worm. 

This worm is cosmcipcilit.Ln m its distribution, Inr it can be loiiiui wherever 
a pig and a man can live. Jm Uie cysticercus lives in the pig, man. aud rarely 
in sheep and dogs, whih* the l.'ip'worm only lives in man. ICven monkey.s 
appear not to be capable of infection. 

' ft seems to be more widespread in the tropics than in the Temperate Zone. 
It is not uncommon in Ceylon, and it is apparently common in F^nama. 
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. f ‘ Linn/Eus. (Afu*r Siilfh.) 


/ isma bolium 


Moilpliolllfy. — ^Length usually a to 3 metres, but may reach 8 metres. 
Mature segments measure 5 to 6 millimetres in breadth. Scolex provided 
with a roBtellam, which may be pigmented and is armed with a doutle row of 
sdtemately large and small hooks, which number from twenty-two to thirty- 
two, and with four hemispherical suckers. The neck is long. Proglottides 
number from 800 to 900. with a length of 10 to 12 millimetres in mature 
segments. Genital pore lateral and irregularly alternate. Tlie mature uterus 
has seven to ten ramified lateral branches, and contains three ovaries, the 
third being formed by subdivision of the one on the side of the genital pore. 
Eggs globmar, pale yellow in colour, from 31 to 38 /i in diameter. 

JUfs-Hbtory. — The adult 
worms live solely in the liuman 
intestinas, from winch the oiichu- 
spheres with their ('llvolop(^s 
escape in the fasces, and are .ipt 
to be eaten by pigs, or these may 
be infected by contaminated food 
or water. The cysticcrcus, often 
called Cysticercus ccllulosa 
(synonym, C. acantholrias). de- 
velop in the flesh of the pig. it 
this flesh i.s eaten izi an undei** 
cooked eonditicju, the cysticercus 
infects the human boding and 
forms t^c tapeworm. Occasion- 
ally man liecomes iiitected willi 
Cysiicercifs lellulosir, mo-»t c«im 
moiily mthe biain. llw'ii the eye*, 
the mu'icle'*. li\ei, lungs, etc... 
where thev are sometimes tow. ' . i.x 1 

.sometimes mimiToub. 'J'liii luleotumj must Ik* due to coui.inmi.ited iim>o 

or water. . . • 

Tile lauewurm can liv'e l«u’ years iii llw* iule*'iiiie ol man. v v.iriot y ciiuc 
T. solium, vat. nbuhntt Weinlaiul, oiiginallv found in a Cluppc'wa Indian 

belongs probably til tlii.sspceies. , . . 

Pathogenicity, -tin. iuu^lin.il ^Muptoius ,ue iml ‘•e\cle, hiM lolieU^ pt»lli 
and (harrluea allerii.«le with cuiistipaimn I'li- p.i\u‘nl may si uwly emanate. 
The danger ol ilii.s Jiitectioii i.s tlie entry ol eggs into ihe hiiTn.iii lieiiig and tne 
lornMtion ol eystici-ui in the organs. u 

Treatment.- -Warn the Iioibon .ufeileil to be \eiy i.nelul lo ki e}» his hand 
cIlmu, and to tieoid iiilucLiiig himsrlf and ulher jK-ojile with Ih** eggs. 1 
tlie tapeworm with « xti.icl ol male-ierii given in e.ipsules (luiii to cigli o 
10 minims each), or 111 emulsion on .111 imiply blmuarh. and lollowed aniT 
lour lo .SIX honis by a .saliiiii purgative. . 

ProphylftSb. — hajces should be so Irciitiil iisi not to iiileet ]>ig-Si 'Hid tlie fle 
ot these animals alionld be ('areiullv cooked . 

Tania tTmniarhynehus) saginata thiezc. 1782. * 

Synonyms. — 2'. solium Liniia'us. 1707, f*ro purl f . I'ldljis, 1 7^* • 

pro parle ; 2 \ mermit* lirera, i boa , 7'. UcnhiUi N icolai. i b 50 ; I . lalu\ rmiei , i»47 • 
Jiotnriocephalus tropicus Schiiudtmuller, 1847, f- mi diocandlata Kucheii- 
ineister, 1855; T . zittaveusis Kucheiiiueibter. 1855: 'f - Moquin-landon. 

This IS the unarmed beef-worm or the tat tapeworm, w'hich has a casino 
politan distribution, the adult being known only m man and tlie 
in cattle, though it can be produced experimentally 111 a numlxtr oi * 

It is very common in the tropics, especially in Ainca. and p.ii liciilarly 

Abyssinia, the Sudan, and Asia. . , 

Monhelogy.— It measures 4 to 8 to 10 metres m length, and h.i.s b^ 
to attmn muSi greater length.^ A mature segment is 4*7 

The head possesses four hemispherical, often pigmented, suckers, an a uc r 
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in place of a rostellum. The neck is long. The proglottides number about 
1,000 segments, with a length of about 16 to 20 mulimetres when mature. 
The genital spores arc arranged irregularly at the sides, and the median uterus 
produces twenty to tliirty-fivo ramified lateral hranches. Malformations of 
the segments are not uncommon. Eggs globular, ollen with the original shell, 
t«) which may be attenched one to two filaments .iiid the two eml^onlc 
envelopes, as well as llus oncliosphere. The inner embryonic envelope is oval, 
striated, measures ^-50 to 40 in length bv 20 to so // lu breadth. Segments 
can esenpe per anuni bv their «i\vn action. 

Life-History.- —Thcailult wi>rm liwsin man. tlu cv.-^tiecrciis rcquiririg some 
fifty- four days (Ferroncito<|iioteil IxmckarO .so that proglottides are 

seen, and the emhi yophoo*. est.ijiing in the l.ires, enters cattle by means of 
conlaminaied food i>* w.itn. .ind rlt‘\i‘liip'<. in their must les into the Cysftrrrnis 



I'n.. Jii --Pkoi ti.o 1 11- 01 / (joitZK. 

I '^llle- ) 

/'./n.s, wlueh i> r.ithei small- onl\ ti> «i inillinu'tres in length and*3'5 niilli- 
meties in bM'.idth The tongm^ .mil the imi 'CU*'* o| m.istiiMlion, es|H’i laly the 
pterygiMils, aie ciin-llv atlet ted 

Man Ik'( (tines mteded 1)> e.iimg inidei tuoUtd meal. 11 can live 111 lum 
loi :i number of years Tlie i'vsini it us very raiely occurs in man. 

Pathogenicity.- -it is believed to b* inou diifuult to Kill im'dic iiially ihaii 
7 . svlium, aiul I 0 pitxiuce nioit' M‘\eu uiueniia. 

Treatment.— As Jor /'. .%•»// //in. 

Prophylaxis.--- 1 Yeveiit hiinuMi lanes tonlamiiiatiug thi* food of cattle, and 
have ihe meat. esjit'Ci.dly tin tongue and 1 he pterygoid muscles, inspected in 
the slaughtei- house In Aliie.in Iwef animals also cuinmon in the muscles of 
tlu slioiiJdei. foieJeg lutk, ruiii]*. .iiid Uiiid(|iianeis. Only in extensive, 
infections and e\( ejitionalle in slight luvasioiis, ji is [oiind in the lymph 
glands, liijigs, liver, brain osupliagus wlncU, tluiefore, ought also to be 
ins]iec.led 

Tsenia (Tseniarhynchus) africana voji Linstow, tijod. 

I wo speciineiis of tliis worm wen* found in a negro in late 
fiirman ICast Africa, at Langt*iibnrg. near LakfNyassa. 

Morphology.- It is about 1-4 nu*tn*s in length. The scolox is 
pio\ wl(‘il w'ith an ajiiral sucker in plmc of a rostclluni. and also wuth 
four ordinaiy -^urkers. Tli(‘ neck i.s veiy .short. The proglottides 
vary in leiigih and bn^adth, areording to position, but altvays 
broadei tl».in limg. in llu’ portion discovered. This species is as 
yet not clearh dehned from T. saf^iitafa. 

The ripe segnif nts are y milliinelres broad by i‘2(> millimetics 
thick. Their lunuber is about <>00. The genital pore is irregularly 
alternate on the l.ib ral border. The testes arc very numerouSi and 
the vas deferens inurli convoluted, with a thick, pear-shaped cirrus 
pouch. The cirrus is beset with bristles, as is the vagina. The 
i^ecrptaculum seminis is taigi-. The ovary is large and double, and 
the* vitellogene gland is situated at the posterior border. The 
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mature uterus consists of a median portion with fifteen to twenty - 
four non-ramified lateral branches. 

The embryophorc is thick, with radial markings, round or oval 
(39 bysa/i)- 

Life-History. — ^The life-history is not known, bui ii is suggested 
that the cysticercus may live* in Bns imiicus, the hump-barked 
cow, the flesh of which the natives of East Africa oat raw. 

Tania (Taniarhynchus) ho minis vun T.instow. 1902. 

This worm was found bv \n|a[t'r tii :i man 111 AMchahad in SilxTia. 

'rho length was 70 milliinotros Tlu* sioU‘\ hcul .t riidimcntciry rostcllum 
without hooks. Thou* woio lour unpigmeutcMl siiok«*rs, Ixdiind which th«*ri‘ 
was a nng-slia]M'd swelling Nothing is known about this parasite. 

Taenia (Taeniarhynchus) philippina (iarrison, igny. 

This specimen was huinil hv ILin* in a prisniu'] in Hilibitl Prison, 
in the Philippine Islands, in i«p>5. 

Morphology. -The length is So to !•»•> centinl^‘1r^‘•^: inaxinniin 
breadth i centiinetn'. Head cuboid, with an nnanned iclractilc 
rostelliini and four dickers. .Vrcl. ‘>i‘ginrntal Proglottides 
number about Soo. being scxiiallv iiialun- about the 470th. ^laliire 
proglottides 4 to 3 luillinietres in width and o-S t(» i luilliinrtre in 
longtli. Siirfaec's and margins extend posteriorly in an elongated 
cutf-like jirujection over llie sueceeding M*giju*nt. 'le-*les to 
160 /M in length, and from «»o to So /a in Ijreadth. Vas d{‘fvTeiis 
without vTsiciila seminalU: urnis ami poueh puiM'nt. (icnital 
pore situated irregularly on tlu* lateral bordt is. Ovanes, with 
two unequal Iraiisveiselv (‘longated lobes, close against the vib llo 
gene gland. Vagina willioni seta* and with iwo < oils Ttenis 
stem with a V-sliaped course pnsterioilv , and with foui to six 
distinct coil.s anleriodv. Matiiie uterus \ery eompad. with a 
median stem and niim(*roii^ long, -lender diehoioinoiis branche*^ 

Embryophorc oval. 35 to |T 11 long, and jii to 35 //. broad. 

Life-Cycle. —Life-history not known. 

TaDtiia (o confusa W'liil. r'-'n". 

Tliis worm h<is so far imly Ikm-u liuiml 111 Liiif*i)lu, NcbrasU.i, I '.b-A. 

Morphology. —Length about HJ mi-tie-, bii*:ultli 5 inillimclrcs, oh‘\ 
unknown. Segments much longci thuii they .cic bnuri, 27 l«» ^5 inilliinrtics 
long by 3*5 to 5 millimctre'i hro.icl tleiiital ]«)rc irirgul.irly phicril boliiml the 
middle of the lateral bonloi . 'I'esti's numerous, v.is iJcifivns not much i uilcd, 
cirrus pouch thick-wallod. Cirrus Ik'h*! with litllr hairs. Kocoptsiculum 
seminis globular; ovary small and lUuiblo, l»c*aii-slui]H*(l. VitcUogcnc gland 
narrow and trianguLar; shell gland globular rtcrus, whoii maliirc, consists 
of a median trunk, and fourteen to eighteen short dicholoiiious branches on 
each side. Embryophore.s are oval, thick, and slriuted (.ui by 30 //). 

Ufo-Cyele. — Nothing i.s knriwn. 

Taenia (?) bremneri Stei)hens, 1907. 

This worm was found by Dr. Breinncr in a Ftillani wi-inan in 
N ortheni N igeria . 

Morphology. — ^The head is not known. Tlu* segmi'iils examined 
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measuml. on an average, 28-6 by 8*5 millimetres, but ranged from 
21 by 6 millimetres to 32 by 29 millimetres in size. The centra! 
uterine axis has twenty-two to twenty-four ramified lateral branches, 
and one terminal branch with four to five ramifications. The genital 
pore is prominent, and lies behind thi‘ nuddle n\ Ihe «.ogmciit. Eggs 
measure on an average 38 by /i. 

Lei]K‘i ihiit tlji'so art* rdiixod Tania saginata. 

Llfe-Cyele. — ^Nothinc* is known at present about the life-history. 


Echinococcus Kudolplu. iSdi. 

Synonym* ictfihiUn J..ai‘nne', 181)4. 

Species. I gyamilOsSUs lialsrh. 17S0; E. inttHihculans Huber 

1 89^). 

Echinococcus granulosus ruts«.h, 1780. 

Synonyms.- !'fPMia rchnwcoccu^ Zi-dct. Siobold, 1853; T. nana van 

Ui'ii'-doii mi Sii'hdid 185^. lu knunatiifti echinococcus WeinUnd, 1861. 

J lyiJ.itid tlisoasc* a]>pcai.s to have 
\H'on known biiice tiir days of Hippo- 
(1. 'll os. In 1084 Kedi suggested 
1 11.1l iln' I wfiv atiimal in origin, 
.ind in 1 70()-()7 Pallas cU^arly sliowed 
tlu'iT rulalionship to laxioworms 
(Itrntfi hydnligcna). 

It .ippcMrs iloubtful whether there 
.iic’ two spfi'.ies o1 wi»nns associated 
with hyUtnl disease, bill the ap- 
II .Ilia* of the larv.r and the 
■d^’iMpIiicril distributiou tend to 
jhu.iic thv genus into two species. 
h i not oi t u.'i au ulosus causes 

'V'tic form of hydatid disease, 
li I.'* Joiind most markedly in 
Ii’H.iikI and Australia, but also 
xi^ts.iil ICniope, and is known 
in New A-.d.ind It is rarein India, 
.Old tin* only i.isc we have seen in 
('.evlim i.imi* Iroin South Afriia, 



Flo 251- -CysT 01 l.chtmKOc,tu wlui.- u o.uii-», bul HcgWc Iws 
etauulosu', (Hmmm, itNOi. di-scnlx-d another case in 

, . , , . T .. .. t'«‘\lon II is known 111 the I'hilip 

I'loin .1 pln)iiiiiuLioijr.ipli by J J. Hell.) p,,„ | ,i.indb, .uni ih not imcomniun 

III .111(1 Vlgeria, and we have 

■'••‘•I i in ilie Sud.'in 'lie iii.»iin« wmm winch is vciy small, lives in the 
sniiill lii'wil 1)1 the dof;, iln j.u.k.il .iinl Du* woli in l.'irgc niiniLiets, while the 
cy-iin • n ii‘ IS lonud in lu.m. sheep, ux. and pig 

Morphology. It i.s verv sninll, onl\ 2-5 to > to i> inillimelres in length, and 
i.s comp'isi ii iiiiv fit .1 .sLoJex .Liid thiee iti ionr semiieiiis. The .scolex has four 
suckeis «uui .. 1 • >1 llnm .•inicd with.: 'louble lownl twenty eight to fifty hooks, 
which vary in • he l.ugfr lif-mg 40 tu // m length, ami the smaller 30 to 
38 M in length. I he i;einl:il pun s .dti'iiKUe 

The testes are ininn-ifiiis. ilie v'as defensis .sjurally coiled, the vit.ellogene 
gland double, the sli«*ll mund. The malure uterus has only lateral pro- 
tuberances, 110 true biiLiKlies, ;iiiii iJuj eggs may form he.apb. 

Tlie egg is globular. 30 to 36 /t in diameUjr. 

Lifo-Cfyole.—- The dog infects man wiUi the uncliosjiheres, usually directly 
when being petted. Infection may, however, be brought about by contami- 
nated food. 


On arrival in the stomach, the onciiosphcre escapes from its embryophore 
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and bom its way into the liver or some other organ. Here it grows, and 
forms a c^ with a thick outer cuticle, inside which is fluid enclosed by a layer 
of parenchymal the endocyst, composed of two layers of cells. The irritation 
caused by the growth of this cyst produces a connecti vo-1 issue- coat, formed 
by the organ in which the cyst is growing. The cyst in this condiLioii is called 
an acephalocyst (Echinococcus cysEcus sferilis), and is otlen found ia cattle. 

The next stage is the formation of the brood capsule. 'i'h(* inner layer of 
the endocyst grows inwards, forming I.irgi* numl>ers of small hollow capsules 
(brood capsules), which have the ondoex'st exlcrnall^- anti t he ouliclc internally. 
On these capsules heads develop. The cysL now forms the Echinococcus 
eysHcus fertilis, louncl in domestic animals. 

In man, however, daughter-cysts a])|)ear U-twc-eii the .strata of the cuticle, 
into wliich cells Ixdonging to the endoryst luive found tluir \v.iy and formed 
cystSi with an external cuticular and «'in internal ptireiichymai layer. These 
cysts may, of course, bulge, and escape externally or iiiteriially. If exter- 
nally, they then lie bt*tween tlic cap*«ul(* and tlie mother-cyst mul foi in Echino- 
coccus hydaltdosus vay. t xoi;enus, or li iiitern.illy. t hi-y tall into ttie interior of the 
mother-cyst and lorm Eukinococcus hydu’tidobus niy. cntloffcuH^ TUe.se 
daughtcr-cysts may rem.iiri sterile or prodiici- brood capsules anil heads. 
Granddaughter -cysts iiiaj* be formed in tliii same way. Tlie wall ol the 
inotlu^r-cysl m.'iy disappear, hsiving the daughter -cysts fp-e. 

Of all those vaiiidies, the eTi<l«igeui»ii*» cyst is the ru«>*^l caiiuuumi. It may 
reach several pounds in \v«*ight. with hiimln-d.s ol d.iuglit«-r -cysts. 

In Khartoum cy•^ts fed into d(»g developeil ni lourteeu days into worms, 
but not quite sexuallv in. it un- 
it is Lxilieved that the usual cvi.le dI liiu-hisiury l.do's place in the dog and 
tlu' sheep. Man^oii snspet.is llu- jackal in India .is a spu-.iiler ol the disease 
to man. Stirling and Veicu l.iy «l(»\vn ilu- lollowmg lactors as neces.s{u:v for 
tlie spread of tin- dise.ise : 

I. Suiricieiicy ot iiilected dogs 

2 JVmiostic heibivoi.i, espfualU slu-ep as inlerini-diary hosts. 

Conditions l.iv'our.ihle loi the tr.iiisiiiission of the pai.isite lioin the dog 
to man. 

4. Faiility ol an ess to dugs of inteUed c.irc.isses 

Perluips. however, the egg g.uiis .u cess to the liiiiuaii hotly Ihruiigh c.on- 
l animated food and diist 

Pathogenicity. I'lu- « v.sls glow hut slii\\l\, ninstfiiii'niu oig.iiis adapt 
themselves to the iiressuie, s<i that ilu- sviiiptiMus m.iy b*- w.iiitiiig .iiul depeiul 
entirely upon whether ihi- organ mu m cannot esp.ind 

II, liovvevvi, Ihinl es» api-s iiom a cy.l uiiic.a'ial ciuplioiis. 01 l•\•■ll iigor-, 
with local p.ini .iiul tcmli-nu-ss, inav it suit 

Prophylaxis. - d’l up ii> la. \' IS must bt on tin hin-- intiit.nt(*d hy the laclois 
above mentjoiied -vi/.. rcgi.itratiiui ol dogs, dcstmclion ol pariah dogs, non- 
feeding ol flogs with raw ine.it, •'le.iii k<-iiii<-ls, iion-hanclling of dogs. 

Echinococcus multiiocularis Leuikarl, 1803. 

Synoi^ni - — Echinococcus osicokUt^Ur IhibcM-, 1890. 

This is the parasite whuli cause, the .dvcolar or iniiltiUM-.iilar foim of 
hydatid disea.se. which is very dilfcient from tin* onlin.iry lorm The di.se.isc 
wa.s first observed by l{uyscli in 1721. and was generally looked upon as .1 
colloid cancer, until Virchow in i.S5(> showed that it luid its origin in a woiiii 
Mangold and Muller consider tliat by feeding exi»erimenls tlu-y obtaineil froiii 
it a Tania different from E. granulosus in the hooks and the distubiitioii ot 
the ova. 

Meliiikow-Raswedcnkow gives quite a different lile-history lor this parasite, 
which, if correct, will make it a new species. Further, there is tlie support of 
Stiles. Stirling. Verco, and others for the differentiation id the jiarasites from 
one another. 

This form of hydatids occurs in man. sheep, and ffigs, but principally in 
large cattle. 
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The geographical distribution is interesting, it being mostly found in South 
Germany. Switzerland, the Austrian Alpine region. Russia, and East Siberia, 
in whicli districts it otcurs in large cattle and man, whereas it is absent from 
Iceland and Australia and European districts where sheep are common and 
where I lie other form is frei]uently met with 

Morphology.— Melmkow-KaswcHlcnkow says that the cysts are composed 
of parenchyma int (finally and externally, the latter Ixnng in direct contact 
with the tissue of tht‘ host, and prtnluciiiji. it is said, not merely scolices. but 
immature ainodxiid enihr\wis. which spre;id the cyst by cuntininty. or may 
enter tUo blood -str(M.m and foi m nietiisi.ises 

An amueboid embryo di’velops into a niiu-h lolded i.hitinous vesicle, having 
paienchyma both inter iialJy .imi extein.illy 'I Ins parenchyma produces 
poisons which art ii])oii tin* iiu'.t 'I he eyst is Looked upon as the homologuc 
of a rifio proglott is iM‘c.iiise it t.iii pi .idiire living (‘iiibryos, lor the parenchyma 
can form scolices, irnin.itiiie * luhryos witlioiit .i capsule, and mature ovoid 
embryos enclosed in .1 clniiiiuns capsule. 

The scolices. ln»wev«*r, are frecjuenlly »lestroy«‘il by phagocytosis, because 
they are sitii.ited in direct loniact with the host's tissue Hence the failure 
of feeding expeiiTneiils, as ihe scolices airive in the intestine damaged. 

The ri*sull of this dev(*lo])ineiit is lo product* a t nlleclion of cysts, measuring 
fiom o-i u. niilliineties in iliaineter. emU*d«leil in connective, tissue. Dis- 
iJilegratioii may lH*giii 111 the teiitre oi ilw* in.isses ol the cysts. Whether the 
Ttruur •ihi.uiieci hy lei'diiij^ expeiimeiits are tin* same as 7 . echinococcus or 
not is nuceit.Lin. 

Pathogenicity, • Jt produces n piiinurv tumour 111 the* liver, brain, spleen, 
kidney, or aduiials, with mot.ista-»es 111 dilterent jiarls ol the body The 
lymptoms piodueed v.iry with the legnm ai!(*tte(l. but eventiicilly, perhaps 
after y<*ars, l<*ad to ana*inia. eniat latum, and weakness, wliicli caii.se death. 
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NEMATUKLMINTHKS 


Nemathelminthcs — Nniuntodci - - An^uillulid.i; Anj'n>st(iinid:i’ - (iiiath<^- 
stomidse — T*hys:ilopt tyid.i- ■ r'lljiriidu.*— Di.u.iincuIiii.L*- • MiTmithid:i‘ — 
^carid.T — Oxyuridio Siroufjjyhda*- \Tfl Kstroupylida' - Tru lioitnuigj’- 

lidae — Aiikylosiomidj: - ICu^trongylula*- rrichincllidjr 'rncImnnc'i'E— - 
Gordiacea — Acanthocophaln- - Kidci 


PHYLUM II. NEMATHELMINTHES. 

Metazoa, worm-likt* in form, tubular, or filiform unsi‘pnont(*d. but 
covered with a cuticK* which may bi* ringi‘d. Without apj^ iidagcs 
or limbs, but usually with bri<lh honks, papilhc, or. rarely, suckers. 
Usually with an alimentary c«inal. but without any closed vascular 
system. an<l without respiratorv orisons. W'ith a complete absence 
of cilia. Sexes are ^*eparale. Usually panisitic through some part 
of the life-cycle, in wliich the larva* (lev(‘lop in a dilferenl host or 
organ from that onaiph-d by the atlult. Tin laiv.e mav be fnr 
and the adult parasiii*'. or viir tursit 

Remarks. — The Xcmathelminihes aie cxlreim lv in »rla ih 
student of tropical medicine, foi they include some of tin* ini»si 
potent agents of disease ■ -c./:;.. .1;/ ylosfoHia dwuicnalc and the 
FtlariidiP, Recent rest'archcs li.ive shown that, no matter how 
cx)mmon the worm ma\’ a]>i>ear to lx*, it is advisable to carefully 
study it. as it has been found that sewral species and genera 
have been included in an old species wliich was thought to be 
so well known, that nothing new could be discovered concerning 
it — e.g., Ascaris, in examining specimens of which Leiper has 
separated two new genera. • 

Classifleation. — ^Tlie .V(*malhelmiuthes can be divided into two 
classes: — 

Class I.- -Anterior end not provided with an anned proboscis; 
intestine present either complete or in part mdimeiitary. 

This class incln(h*s two orders:- - 

Order I. Nematoda. 

Order 11. Oordiacca. 

Class II.- -Anlerior end provided with an arnx'd ])rubo,scis; 
intestine absent. 

Order III. AcanthocephaJa. 
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CLASS I. 

ORDER I. NEMATODA. 

Definition. — ^Nemathclminlhes with white lilifoiin bodies, with 
usually a complete alimentary canal in the adults, but sometimes 
this may be represented by only an (x'soj^liagiis and a rudimentary 
intestine: with papilhe on the head. Tlie male with one testis, a 
strongly recurved posterior extre^mitw ami usually spicules. I'he 
lemalc with a viihar o])enin/^ 4ljstinct horn tJie anus. li!gg 

comains ovum onlw 

Morpholosy.- -'J lie -\« jnatoda are ])rirasilic, as a rule, but 
minute -exualJy unit ure lijrmscan be met with in innihi soil all ovej 
ih*‘ worhi. The body i> (Mie.losed in a thick, transparent, smooth, 
or ring«‘(l cutiele. which niav f«»rin hooks. s]dneN. or lateral fins. 

ruder the cuticle comes a syncytium called the epidennis, under 
which is the peculiar muscular la\er cut into four quadrants by 
thick(‘nings of the <‘piderinis. wliich project inwards, surrounding 
dorsally and veiitrally a neive cord, and laterally excretory canals. 
L- ndtT the skin i onu'^ the large undivided body cavity, which is not 
of the nature ot a true ca*lom. as it is not between thi‘ two layers 
of the inesoblust, but bet\\etn mesobla*^! externally and hypKjblasi 
iiitenuHy, and contains a Iluid which may n preseiit the hcemolymph 
fluids of higher animals. 

The digestive system consists of a mouth situated at tlu* anterioi 
end, and surrounded by two to six lips, wliich opens into a thick 
suctorial a-sophagiis lineil with cliiiiii. 

The a'sophagiis opens iiit«) the intesinie, which is a thin-walled 
tube lined by a siiiijde layer (»1 endtiilielial cells, and leads to the 
short cliitinous rectum, which ends in the amis. 

Tlic excretory system consists of two longiiiidinal tubes lying in 
the lateral line, aiid uniting anteriorly by a IraU'^vei-e ' bridge ' to 
open in a peu'e sinioted m ilie mitl-vriur.il Inu* just bi'hmd the mouth 
in i he region of 1 1n* nerve rine. 

The neiTous system consists of a circllnl(e'^ophageal ring, with six 
anterior and six posterior nerv'e truiik'N. 

The sexes are '.i»paraie. The male* reproduetivi* organs consist 
of one tube divisible into testis, vas deferens, vesicula seminalis. 
and ductus ejaculatorius. which opens on the ventral surface of the 
rectum cln.-^e to the anu.s. w’hile the posterior end of the body is 
modih<‘d . for st'xnal purpose with, a l;e and papilla*. The female 
rej)rodnctive organs <*()n-.isi of two much-coiled tubes divisible into 
ovary, oviduct, and uterus, w'hich join together to fonn the simple 
vagina, which opeuj> about the middle of tin* body in the mid-ventral 
line; in some instances juM in from ol the anus, in otliers. as in the 
filaria w'orms, <|nile near ihe head 

Biology. — ^They apjv*ar to live upon the juices of the part of the 
body in which they are found. Generally this is the intestine, the 
contents of which supply them with ample food. Rut some of them 
are capable of entering the villi of the intestine. 
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Utfe«JBD8tory. — Sometimes the life-history is fairly simple, or is 
supposed to be so, for it is possible that yire are not well acquainted 
with details. 

Other life-histories are most complicated, and must be dealt with 
ill detail. 

Pathogenicity. — Some of the worms are markedly pathogenic, 
while others usually produce but slight effects. 

Olassifleation. -The Nfematodci are classified into- -The Non- 
Bursata. comprising the families: (i) ICnf»plidic. (2) Angiiillulida;, 
(3) Angiostomidfc. (4) Gnathosiomidai, (5) Physaloptcridce. ((>) Fila- 
riida;. (7) Dracunculida;, (8) Merinithidie. (0) AscaricL'e, and (10) 
Oxyurida:; and the Bursata, which are siilwlivided into the Stron- 
gyles, comprising the families (rr) Strongylidai. (r2) Metastrongy- 
liclse, (rj) Trichostrongylidje. (14) Ancvlostomidie. and th(‘ Psouclo- 
strongyles. comprising the fiiniilies fr5) ICu-^irongvlida- (r#») Trichi- 
nelliche, and (17) 'rrichoNoniiil.c 

The Enoplida aie five-living, and d(» not 1 oncern its. 

The following table give^^ ilu- p.ll^si!e'^ known in man. excliuling 
a number of doubtful Inlariida- 
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Di\Uioii. Family. 
I Strongylids 


Genus. 



oi 


I 


Metast rongylida- 
Tnchoslrongylid'T! 


Mcltistrongylub 

Nciiulodirus 

llmnonrhub 


'I ric1i(Mi()iig\'li!<» 


i 


Ancvlustoiiiiilir 


( \1U 

\ ,\i*‘ n«'i 


Spem. 

34. T. deminutus. 

35. GS. braniLpti. 

36. 0£. Stephanos Lomutn 

var. thomasi. 

37. M. apri. 

38 N. gibsoni. 

39. 11. contori us. 

I" T. cqlubriforniis. 

41. T. probolurus. 

)2. T. vitrinus. 
i| i . oricnlnlis. 

.t4 A., duodenalc. 

4'). \. rcyla .u'lini 
I •. N. aimTicaniis. 


It is not jiosisiblr ;it th< to giw a scientific and 

easily workable rlassitiauion of the Neinatoda, because the tyj^c 
jijenerd re«iinn* ri \ i^jon. \\ c group the liiiailies imder tl u 

following jlivjsions — 

A. h'cmsifoda in which the biii.sa C4>pnlafrix is merely a culi- 
culur i‘xpansion not sii]tporieil bv true fleshy rays in the 
\iV\\K'i>~NO‘H~Bursn!a . 

H ycmaloda with trui- l»nr-.i iMijuilatrix - /.e , Mipportecl by 
lleshy r:^V'^ in llw iiiaU- hitisaht 


DIV I SION NON-JU KSA'IA. 

1 ei|)cr gu'c.'i the tollowing table ioi different iatiuii of the non- 
bill sate families which are n]»r(s«*nted in ihr ]»:irasilic nematodes 
of inan:- 

A. (H'.i^pliagiis a simph- » i-lliilar tube- 7 richosomiJft 

H. Ch'sopliagus a ^ijnjde miiscul.ir biilb :- 

ii'. Mouth surrounded l)\ several piotuIxTaiices. Male 
with <in<* -^incule; It male with (‘in* uhTus-- /w/s/rro.- 
V'lidn\{r, 

{h\ Mouth giiardrd by large j.iws. Male with two 

ule--; female witli two iit ( ri - 

In J:iw> iwti in niinilx*? : skin smooth - Physalof- 
fi vhiev 

faws two lu number; skin spiu<»UN--(/'wfl//;^.- 
sinmiilai. 

(2) jaws iIikh- m number, ‘-km Ai^caruia\ 

{r) Month a simph* j>oie wii houi buccal capsule:- - 

(i) Fe^nale witliout vagina: embiyce; striated. Male 
. with tw'o <*cpial spicules- D^ucumididt^, 



NEMATODE EGGS 







MLiMA T HELM IN I lilib 

(2) I'Vnialo with viigiiui Dpcuint^ near mouth: uleTi 
convergent: embryos not .striated. Male uilh 
'^l)i*:nJes dissimilar— 

( ;) I’emale with vagina in posterior third ol liodv: 
111 eri fli vei gent . Par.isitic part heiiogeiiot ic 
ailiiJi ol S/fifiiiiyloitii’s. LI‘*or tree-living adults 
MvCU'.J 

L. (J:,soj)liagn'' with .1 double miiM.-iilar hiilb: — 

(I) Skill Miuioth. ni.de w It J I two s]ncnlcs and accessory 
piect : fenidlt* vj\i|»aious — hice-livmg adults ol 

'j: '^kin iheply s:iia 1 e*I. male with one spicule; 
leiiitdi o\ oils- {),\ymiiite. 

Eia.bi'l' Dili mill IDKM IMCA'I li)N. 
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NON-BURSATA. 

V uriLY 2. Am;uiliam iim-. 

Very small Nematoda. mostly frfe-living. rardy j^aiasitic, with 
an oral cavity anncd with a tooth or spine, and an (Lsoj)haijus with 
a double dilatation. Male wilh t\v<i 'Spicules, and sometimes a 
bursa copulatrix. Female with a ])ointo(l tail, and a vulva situated 
in the middle of the body- 

Genera. — (r) Anf^uillula, (2) A n\imlliilina, (j) KhabdUis, (4) Lep- 
todera. 

Anguillula i IiiciiIm ik. 

Aiigiiiiliilul.1: witli hiiiail muiiili, fi'*;(ipiL'i!;iis with two diUlfitions of wliicli 
t lie nostei inr valve*' MiiU* without spicules with lU-cessory pieces 

leather>slicnx.*(l. I-'cnifile with the \iil\fi in the hiiuU'r portion of the body; 
uterus asymmetric.Ll. 

Anguillula aeeti M ullei , 1 78.S. 

AngiiUlula accii i.i Uie <*011011011 vme};ji i*el, whii h lids sever.il times been 
reported as cK-curriiig iii the huiiMti hLidilei, hut the iiK'thod ol infection is 
unknown. 

Morphology, -('utii U* not Struittsl. hodv I vhiitliK :il. t.ipeiiin; ;i liltU to 
the anterior, hui eonsnler.ilily tti th<- poslenoi eml 1 to 1 nullimelo*'^ 

long and 24 to .|0 /i. I110.11I. with two pri aiitil aiul <m< i)i)'«t .ni.il ]>.i.pillre Two 
equal spicules 3S // long. l•■<‘Illdl^^ ^*1 millimetres lung .ind i«» lo /i hrodd. 
Vulva near the eijii.iloi l'diil»iy<»*. jjj 1 »v /i. 

Pathogenicity. Nil ' 

AngUillulina<>ei\di-'.iii*l v.in ni‘iie<len. 1^)0. 

Synonym, /vhtniits ll.isii.iii. i.sof. 

AngiiilhilKlsc posses.sing .1 spun on Ihe ni.d cavity. M.ih; bui.^i without 
papilla; uUmus asyrnnieLi U miI 

Species. -A n:^nMiiU,ia putn I'K II ti ' Kuhn, i .S79. 

Anguillulina putrelaoiens Kidm, iS/ij. 

Synonyms.--- / \'/i’i/rA«N* putu'fncnu^ Kuhn, J.S71): f richnut conUnU Uitkin, 

i««3. 

Tlus .small iiem<ilod(* li\<'-. in uiihiiin .iiui it «•! ollnT v.iiieties m.iy at times 
hud access to ilu* stoiuacli with the looil, ,iiid h* iejv<le<l hy vomilitig as 
reported by Uoikiii 111 

Rhabditis Diijardin. 1 ^ 4 ^. 

Small Aiiguilliilidie witli no U-idh in the oral cavity, with a('ce.ssoiy 
pieces to the two inaU* spicules, and witlioul lateral ridges. 

Rhabditis niellyi Hlanehard, i.* 

Synonym,- -lA^phnimi niellyi Bl.inchard, rN.s> 

This parasite was describeil by Nielly in rS<N2 in a boy \\hi» snih led 
from an itching ])apular eruption in J-irest, which lie had never l»'il . 

Morphology.-- 1 he pariisites mcuMiied 0*33 by o‘"3 imllimelie in wul'li, 
aud possessed a cuticle with delicate transverse otriatiuii, a dou hie- bulbed 
GDsophagus, and an intestine, but no genital organs. 
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Pathogenicity.' The specimens were found in the papules, and 
also in the blood at iho beginning of ihe illness, but not in the IsEces, 
urine, or spin um. 

Life-History, l/nknown. 

LeptoderaJ'>uj.iriiiii. 1845. 

An^iiiiliiljclcT with mouth gurinli^t) hy tvvo. thret*. or six lips. Male with 
or wiihout bursa, which wlicii iK‘\t‘r surrounds the point of the tail. 

Two equal spicules, and thicc jm-.m.il pajulLa*. heniule with the tail pro- 
longed into a long unsyiiinu'li i«vil point. 

Leptodera pellio Schneidei . 1860." 

Synonyms.- />///'« S< Imeider, i8b6: genitalis Scheibci. 

t88o. 

Leptodtyu ptilio is iiicicly .m oci.isional pariLSite m man. infection arises 
in rathcT a pci'uliai luaiiiUT. llic larva lives in the (‘arthwurm {Lumbneus 
terresfrii^) wliilt* ilit* adults exi'-l in dcconi|iosing matter 111 the soil. 

The Hungarian jxiasants u.sc soil for making poultices, from which the 
littif worms appaiently make thi'ir way iiitci the vagiiise of women and live 
there. Cieiley has .shown ex|x‘rinn‘ntally that they will live in the vagina 
of a mouse. 

Morphology.- M.ile, <r8 to 1*05 inlllimeiies in length, with a bursa supported 
by se\cn to len ribs on each -.nle* Sfuciiles, whu h are not ijiiile idike measur- 
ing 27 10 ^ ft 111 length. I'emale, o-<i to i-.^ niilljiiieto s in length, with a vulva 

slightly po.s1c*iioi id'thc imdule (*f Ih** lK»dy. 

Pathogenicity, Mil. 


J' VMM V v.\<.l<»sU»MJI>.l'. 

Noinat(Kla ‘ liaiarUTi/cd by iu li-n»g*)nv. each species having a 
free bi.si'xnal rhalxlitc* form rind a parasitic heimaphrodite 

tilarial form. 

StrongyloidesGrassi. 1^70. 

Synonyms. -Pscudorhahditis Pcrroncilo, t88i ; Rhabdomma Leuc- 
kart, tRS2. 

The parasitic' form ha^ an unainicd iiuiuth. long cylindrical 
cesojrfiagus, wliicli reaches nearly Ut the middle of the body. The 
lici-liN iiiL'. lia.s a siiial] inoulh. short ce.sophagus with a double 
dilatation, in the hiiidei jiart of which an small teeth. 'Fhc male 
spicules :iR' of equal size. 

Strongyloides stercoralis Jiavay, 1877. 

Synonyms. -Anguillula inte^linalis et slercoralis Bavay, 1877; 
Leptodera inlc^tinalh ct slercoralh Coblwld ; Pseifdorhabditis siercoralh 
Perroncito, 18S1; Khabdoncma strongvioidcs Leuckart, 1883; 
2?. ifdestinalc Blaiuhard. i88(). 

History.— This little wurm, wiiicli is not uncommonly met with 
in faeces, was first described in 1876 by Normand in the faeces and 
the intestine of French .soldiers just returned to Toulon from Cochin 
China. 

X At first it was thought that there were two species—one in the 
faeces (AnguiUula stercoralu^) and the other in the bowel {A. intes- 
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Analis) — ^bitt Leuckart showed that they were but succeeding stages 
of one life-cycle. It is found in Europe, Africa, India, Ceylon, 
Indo-China, China, the Philippines, Oceania, the United States, 
the West Indies, and Brazil. 

The fully-devclop<‘d worm is found in lhi‘ duodenum aiul jejunum, 
into the mucosa of wliich it has bored its way deeply. 


Morphology. — parasitic adult uorm is very small — j- 2 luiUiinutres 
long and 34 /i bread - mth a liuHy stri.itcd cuiiclu, and a luoiiih surrounded 
by four leading into a cylindrical cesophagus, equal in length to one- 
quarter of the whole body. 'I'he anus is just in front of 
the tip of the tail. Inside this parasite can be seen ellip- 
soidal eggs. The sex oi this parasite is doubtful. Is it a .Jj ‘ 

hermaphrodite, 111 v-hich Ihci niah* orgzins. after serving ‘tl 

their purpose, liave degenoratisl, or is it a parthenogcncdic IfSj 

female ? At pre.scnt these (pi(\stioiis cannot lx? answered .!^ii ^ 

definitely. Most probably it js a lu*rmaphrodite. Tlie iiil ‘ 

eggs measure 50 to 5S fi in h'ngth by 30 to 3 | fi in breadth, 
and are arranged in strings surrounded f>y .1 delicate 
tubular structure. They occur in the h-eces only during 
attacks of diarrhcca. 

Life-History.- -The ogg'- aie oviixisiled into tho 
mucosa of the host’s intestine, and the. embryos 
hatch and find their way into the lumen, and an 
evacuated with the fa-ees. On reaching water 01 
moist cartli these* embryos, grow into Jidnlt mah 
and female forms, which conjugate, and then tlu 
female lays egg^. The eggs product* fR*e-living 
rhabditiform embryos, which moult and turn int(^ 
filariform embryos, wliich have been sliown b}* 

Mozocchi Jind van niirne to jxmetrate the skin, 
not througli the hair-folliele.s, tmt through the 
homy layer into the rete Alalpighii. and so into 
the (K>rium. 'fhe experimeuts of Fulleboru and 
V. Schilling-Torgaii in infecting tracheotoniized 
dogs or dogs with the cesophagus cut find iixed to the skin with 
larvje of S/rongy/oidcs sfvnoraiis Bavay. 1S77. Iiavi* shown that 
the more important route is from the* skin to the lungs and so via 
the trachea and eesophagus to the bowels, while a less important 
route from the skin via tlu* blood-stream direcllv to tin* bowel 


I'Ui. '2b7. — U.HM1- 
l) I T T F O R M 
!•: M K R Y O OF 
Strongyloides 
IV tcbttnaii a 

B A V Y An 
|f O IT N D I N 
IIlJM.\N h'jECKH. 

(Alter Leoss.) 


can also take place {vide the life-history of A wsylostoma daodonale, 
p. 663). On arrival in the intestine they burrow into l.ieberkubn’s 
follicles, and begin to lay their eggs. 

Pathogenieity. — ^'fiie parasite is generally believed to cause a 
catarrh of the small intestine, though manv believe it to be non- 
pathogenic. 

Family 4. Ox.-xTHosTOMiDiK. 


Nematoda, with two large lips aiidthewlioleor only the aiUerior 
part of the body covered with minute ramified spines. They live 
often in the tumours in the gut wall of vertebrates, especially 
mammals. 

Two genera: Gnathostoma Owen, z 836 » and Tanqua, 



630 


NEAT A THELMTNTH FS 


Gnathostoma Owen. 1837. 

Synonyms.- rhciracanihm Dicsing. 1839 ; f iorhynchus Uudol])hi. 

Definition. -Witli liic* ciiiiractiTs oi hmnly. 

Remarks.- TIu* onnprwos only puraMics, td 

\vlin:h nine s])ivii‘Mirrkin»\\ n in in;ni. (‘;ds, I liters, ])igs, etc. 

Gnathostoma spinigerum Owm. T837. 

Synonyms, -('hciracanfhifs f.r\inscii, zHt^ij\ G 7 mlhost(ma 

siatncfise Levinsen, r8S(): Chciracimihii^ rolnt^tum Diesing, 1839. 

Remarks. - -(^nly two .in* known, one a female, which 

was obtained by Deiintzer fu»ni a \oiing Si.nne^e woman in whose 
breast a hard ]).iinfnl •-welling had hnined, aeiannpaiiied with slight 
fever. <ind aiiothei ,1 male d<M'rib«Ml by Lei[>er. Nodules the size 
of beans a]>j)e.ueil in tin skin, from one of wliich the worms WTit: 
extracted Two otln'i* Minilar ca^(‘'- h.ive rect*nllv been reported. 
I.eiper has recently coinpaii'd a male spirimeii from man W'ith 
typn-d >pecimen‘' of it. ^funii^rntni of th(‘ tiger, and declares them 
to he identical. 

Morphology MMt. milliiPftPv- loii^; hy «>‘0 Tnilliiuctio bioaci, with 

ih»' cLiitriiiir h.i.lt c#f tli<‘ buiU and lei iiiiiiatiiig in a globular 

swrlhni'. wliu li c.uTi*'s \\\m 1U-.I1V lipN wliu li ;:.ai.iril tlu* mouth. Neck 

only o*^^ imlliiniMit* in di.iinet* i In front tlM> nt‘( k the i nticli' is provnled 
with tr<i 11^ versed low*^ oi cliitinoiis iKM.k-. with tlieir ]>oiiits direited 

b'iUkwnrds Hohiiid the iuh K the h.is m.niy • iiiinil.ir l.nnind', imt 

tin* p'.>steiii)r half of the ImwIv is withmil .irnMiiio* 

Tin- inoinh hinijile, wiiUnul .1 \esiibiik*. 'I h<* ]».iin*d i.ibjtil glands ojion 
on the bps .iliCcidy inennoiied I he fi‘sit]>h.igiis | niillinndies long .ind 
very iniisi ular, and opeii'. into iln- inlesijne. wimli. being uniformly 

0*25 mjlliiiHdn* bicuid, is with ditlnidiv sep,ua1ed lioni tlie nrtiini, which 
leads to the iloacci. 

Tlieie .ire two pie-jn.d .iinl iwo puil .oi.il inpple-like genildl papilla* 

around the i'1o.icm. and though ilif iiilhie i-, Jnlded ilii>re is no bursal forma- 
lion; but there aie tw(; iine<|ii.il ''pnule-.. i-i 'iiillimetres and 0-4 millinielre 
long. There is a distinct iil.ii ej.ii iil.’itoiy 1-3 milliinetrch long. 

rcmnlc.- -Nine iniUinutres hm.,* bv 1 niilbnu tie broad, with eight rows of 
bristles .iroiind the bead and spim-', •uveiing the .mlerior third of th«* body. 
!''cieh spine i.innries intti tlirei pmnis. ni wliu li the middle is tin* longest, 
rhi* anteijDi fiul w.is naiinw .iiel tin* inoiitli .i]>]u:Li(*d to be bordered by 
UV'> !>ps The ]Misterior eiwl ii.ni .1 ilni-i loln-d inomiiU'iire, :ii the base of 
wliK h 1 111* .11111 . iijiened 

Habitat. Suln iit»iin iiiis nimnur- in man in Siam. Allied species 
live 111 the s|*,ni.ii li (i| ])igs :nid oxen. 'I'ln* ^juries said tt> occur 

I 1 l III p .1 ;<i ii dog-, u! ( .1 |i ii, . .'I 

Pathogenicity. M.in is ,i]ip.neiitlv .m abeiiant luist, for iii man 
only do lbi woinis in<iii into tin* c.onneciiM- tissue and form 
subcutaneous nimom .. I lu- -.pei ii*^ nc.rmallv lives m the stomach 
of animals, canning hhious 1 hiekeiiines. 

F\MITY 5 . FiIYS\H)P1KR11».4i. 

Physaloptera Kudolphi, 1819. 

Physalopteridse possessing mouth with usually two lips, each wdth 
papilhe and teeth. Posterior end of tlit* male lancet- shai)ed, owing 
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to a widening of the cuticle. The ventral aspect is here covered 
with ciiticular plates, and there are four ]):nrs of jiedunculalcd 
(jxleriial i>aj)ilhe and a number of sessile internal pa]»illa* and unequal 
spicules. Feniali*; vulva sitnal(‘d anteriorly. thiVk-shelled 

and smooth. 

Physaloptera eaucasiea veil J.instuw. iqdj. 

'Iliib iiask only hceji found once by A[6netije.s in the .iliiiient.iry CciTuil of 
man in the ('aiicasus. 

Male j inillinietres loiif; I>y <e7r milliinetie bicKid l-'i-in.ilf luillinictros 
loiijj bv 1*1 \ milliiwlii"^ brrwMl 57 by 30 /<. 

Physaloptera mordens Lei per, kjoj. 

I^nper has rerently clesi'rilK'd a larj:»e number of eases of infection 
with P/iysai ft cm in n.ili\*es o| tropical Airiea. which differed Iroiii 
P. cancastca not only in "i/e, but in Ihe len.t^lh of the spicuh^N in 
Ihemah'. 


<). Imi \uiiiij- LI.liis, iSSs. 

Synonyms. -Pilaridca ( ams. i.So»; Pitayladca Leiu'karl. 
t’obbold ; F'iiandr\ \ssruova, iSo() 

Definition. ■ -Long rilifoim nematiKles with uniform diameter, and 
astiviighl head provided w'lth two ktt«To median .ind foui submedian 
papilla*. Mouth terminal, with two lip'^. .md oeeasionally a more 
or less distiiu ( hnccal ('a]»sul(*. (Iw)phagns .slender, elongated, 
and may be divided into two porlio^^. but ha^ no ]>ost(‘rior bulb. 
.Mid -gut ])reseiit, reeinm prcM-nl, anus sublenninal 

.Males with one or two miecpial spicules and a spirally recurved 
tail, provddi'd with papilla*, and in some I'ase^^ with lat(‘ral ake. 
Females larger than the males, with or without a vulva in the 
gravid worms, which, when pn-M-nt is situate anleiiorly. rierns 
usually double. All S]>ecie^ paiasilic and ovovivij)aions. with a 
change of host in at h-asj certain s])ecii*s 

Type Genus. Pi lari it MulhT. i jS; . 

The genus Pilaria was i realed b}’ MnlK*r in 17^7, niiforlnnately 
without naming a paiticniar tvpe, which Slilc'^ "Ugge-^ts should 
be Pilaria mariis (iinelin. rpr* \P. lu^rlorans). This s loimd in 
Miislcla tnartes J... the pine marten ol l‘'.nio])e. and was one of the 
parasites originally deseribeil by Miillei. This paiaMte rt*quire-* to 
be restiidied before delmili* cliara<‘tei-s ran be given for the genus. 

Glassiflcaiion.- I he subfamilies* an* Pilarumc and <>Hchoccri imv. 

Sl RI'NMlIY h'll ARIINJ*: Stiles, 

Pilaria Muller. 17S7. 

Definition.- -This is doubtful. Filariida* with long slendei lili- 
forni bodies; anterior extremity attenuated, obtuse; posterior very 
attenuated, more so than the head, ('ulicle without transverse 
striation, and without bosses. Mah* shortiT than the female, with 
spirally bent tail provided with lateral ciiticular ake. pn;- and post- 
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anal papillae, and unequal spicules. Females longer than males, 
witli vulva situate anteriorly near the mouth. 

Synonyms.- -FUcraria Kudolphi, 1809 ; Filaire Lee, 1840 ; and some 
jnisprints. 

Type.- -F. marfis Ciinelin, 1790. 

Species.- F. hancrofli ('obbold. 1877: dcmarqmyi VliAXiSOXi, 

1895. 

Some years ago the genus Filaria contained a large number of 
species parasitic in man. but the following genera have definitely 
been separated from Filayia: AntnihoLhcUoiiema^ Ditofiluna, 
Dracuncti/iis, Onchneerm. ami llamiihiYxa, At the present time 
then* are only tlire<- - known in be liunuin parasites, which 
arc referred to th*- ginu> Filaria- viz.. F. hancrofli Cobbold, 
1877; F. n-'in.n ivraii'^on. and F. inrrmis ('ir.issi, 188S; in 

addition to the enibrvonic forms included in the collective group 
[MicrotVariii) and tlu* immature fiains in the* collective group 
{Ai^amojihiria), Their are. ho\V(*ver. a number of spurious or 
douhtlnl forms scnttercfl throughout nn'dical literature and dc- 
scribe*! as human ]Kirasites which must be eliminated from the 
genus, .nul theM* are:- 

f. (?) homnu', vm iSy» ■ this prol).il)lv bcloiij^s to the 

Mi'miithicko ami moy have a iiuMnns .i< i nlnit.illv taken into the child’s 
imiuih while eating,' s.iy, an apple. Ikimiis** n had .ui ubtiisc poslenor 
oxireniilv with a recurved hu<jk. 

2. Vilana (?) gipets IVout n>o2. -Tw»> embivonic filanal slrnctiires 220 to 
340 fx by 8 to \ 2 fi, iouiul with rounded hr.id and tapering tail (‘udiiig bluntly, 
no Kkeath; ^l.iined readilv with lucli’-in Low thinks that these might be 
contaniinalioiiM— i.r., insect hairs; Looss thinks that they may be cast skins, 
and as Stiles has .dso .'idoptcd tins view the p.irasjic may pei'ha]>s Ixi elimin- 
ated. Recently Leiper h.i'. coiisnleied it It) In* :i '.taiiied fungoid growth. 

3. Nenmift Ui'um frai hcalc CoUlwM, j.So.|. 

The tollowing can certainly U- ehniin.iteti ; 

4. Eiltma (?) rcstiformis Leidy, iSSo. ab tins is Agamomvris restiformis, 
and U*loiigs to the Mennithida*. 

3. J im/ui (■'1 / \s tin. I s I I hc\(.«; tins io I enieieU 0.\ \iins rrn/ticitlarii , 
it max’ be iji* 'Mu!) rn oi a Filaria. 

6 Filaria (?) fiiellyi is Ehahditi.^ nicllvi. 

7. Filayia (>) cehra Mon Grand, 1852, is said to be fibrinous clot, and 
Iherelon* a species y/rrt/m. 

The b)ll(, wing may have to Ik- eliminated:- — 

8. F liana P\ Lilimartr Kolb. i8t>.S.-— The.se consist ot several female sped - 
mt:ns on.-e fijiind iwe in tlie .ibdominal cavity of a fallen Kitu Wfirrior. Oral 
papillre are s.'Ud tn h.i\i Iveii like Draiitficiilus lurdiiim&is. 

They were in to jo r.ciit nnelies m length, .iiid (>•*, to i millimetre in diameter, 
white, and resembled (iorrhiK aqHatiLii.\ in genei'rii a7)pe.'i ranee. 

With the.se Kolb elassnird iitv*. living worms, and therefore doul>ts are held 
as to the exact zoological 1 let ermi nations ol the spt'cies recorded. 

9. Filana (?) rovianomiu nrievUiln Sarrani, t 8S8 Observed in the blood of 
a Roumanian woman ; i niillimei if long by 0-3 millimetre broad, with intestine 
and generative apparatus developed; lielieved by some to lie an adult thread- 
worm. 

The uncertain species are:-- 

1. Filaria Species (?) Cholodkow^kv, 189b. — Found in whitlow-like tumojirs 
on the fingers of ^f^asants in the Twer Government. 

2. Filaria Species (?) Prout, 1902. 
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3. There was a parasite called Spinybtera htminis Rudolphi, i8iq, which 
appears to have been spurious, being really Filaria communis, of which Filaria 
piscium is a synonym. 

Filaria bancrofti Cobbold, 1877. 

Synonyms.-- cyslica Salisbll^5^ 1868, nec Rudolphi, 1819; 
F. sanguinis hmninis Lewis. 1872: F san^iitims hnminis crgyptiaca 
Sonsino, 1874; F. dermatcmica da Silva Araiyo, 1875; F. xmuher&ri 
da Silva Lima, 1877; F. sanguinis hominum Hall. 1885; F. sanguinis 
hominum nociurna Mansoii. 1891; F. noefurna Mansoii, 1891. 

History.— The Microfilaria wa^ discoveied in Paris by Dtmiarquay 
in August, 1863, in the chylocelo fluid of a patient from Havana. 
In i8h6 Wuclierer found it in Bra7.ii in the urine of i)atients sufleiing 
from chyluria. In 1872 Lewis made the important obser\’ation 
that its true anatomical habitat is the blood. Ihinrroft, in 1876, 
discovered the c'ldult female fonn; Bome, in r888. discovered the 
adult male. In 1899 Manson discovered that tin* Microfilaria, on 
disappearing from tlio piTipheral circulation, rc‘Sorted to the luiiKS 
during the day-tini(‘. The parasite is s])read by mosquitoes, as 
discovered by Manson in 1878. who thought that the Filamn' 
esca])cd from their insect hosts into water, and reached man by 
this means. Later Bancroft conj(*cturi*d that Filarice might be 
inoculated directly into man. and about this time sent infected 
mosquitoes to Manson in London. Baiicroit’s material was 
investigated, at Manson's request, by Low, who^ discovered 
that the Filariev migrate to the mouth-parts of their iiis(‘ct hosts 
after a period of growth within the inusculaluro. A little later, 
independently, Jam(*s made the. same <liscovery in India. In 
the meantime Grass! and No' investigated the lifi»-history of a 
corresponding Filaria of tlio dog (/>. immilts), and demonstrated 
that it undergoes a similar development also in mosquitoes, choosing, 
how(*ver, the Malpighian tubes instead of the thoracic muscles as 
the scat of th('ir devi'lopment. MorcovtT, (irassi and Noe were 
successful in inoculating iioniial dogs ])y menus of mosquitoes fed 
on infected dogs. Fullcbom and Hahr hii\'i‘ most carefully re- 
studied the subject. 

Morphology- General {'Itaradcrs I'he worms are whitish in 
colour, long, and filiform, with a Miiooth cuticle, aijd a globular 
head terminating in a simple, circular, unanned, liplcss mouth. 
The tail is rounded. 

Sexual Characters.- rhe iiuile is smallei than the female, and a 
complete specimen measures on the average 38 millimeires in length 
and 0-12 millimetre in thickness. In the dead worm the t ail is spiral 
or much incurved, but maybe straight during life, according to Mait- 
land. The anus, which is 0*13 millimetre from the postenor 
extremity, is guarded by two projecting lips. The anal papilte 
are not easily defined, but are said to consist of three pairs of pr^ 
anal and three of post-anal papillae. Leiper has recently figured 
fourteen pairs. 
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ThiTo arc two nncqnal runted rotraclilo spicules. The larger 
measures i»-6 milliincUv and the smaller 0*2 niillinietre in length. 
'I'hey consist of a basal jwrtion, which is broad, rigid, and diiti- 
nons, mea.*iiiring (^*17 millimetre in the larg(T and o-i2 inillimelre 
ill tlu: smaller s])irule, and a long. Ihiii, lolonrless. cylindrical, 
slightly undulating terminal portion. 

The female, while more or 1 i*ns transparent, is longer and tliicker 
than the male, and measuring jti U) roo niilliim*lies in length, with 
a thickness of 0-185 inilliinel re. 

The mouth is sitnate<l at I hi- .interior extremity, being S fjb in 
diameter, and leading into .111 ieso])hagns which passes insensibly 
intX) the intestirn*. Thi-^ tiTininates in tin- anus, situated 0-28 milli- 
metn- from the inciiivnl posterior end 

The viilv.'i. sitnatr i-j inilliinetns from the anterior extremity, 
opens into a sin;:^!,- \agina. fioin which two uterine tubules run 
along nio'-i oi tin- length of the body. rin-M- tubules contain the 
eggs and embryos in yarioiiN Mages ni devclo])ment. 

(*obl)\ lonnnla is:- 

0- 50. _v*>4 (?). W-3 

«•' \77 I")- ‘’--.vb • •T+7 

The iiimiiTritoi uidic.iti*'' leiigilis from ilu* iiiti*riur v lo (i) l>;v.se 

ot (f‘Sop]i.igiis; /2) Tifive nug, (n [wMeiioi phirvn^c.it ooiI'nIi ii:tioii ; (|) vulva 
in teinalcs nr iiiiddh* in ni.di's, ( ,) .inns 'I In* dcnumiiuitoj ie]n»*st*nls tiaiLs- 
viTSi* nvdbnri'iin-nts .it ihi- '..inu* li*\el*« All ruc.isiiieineiils are expressed Ob 
pel I eiiuii>e<« nl tlie lui.il hie.tl*. \t tl.i pii i‘hi linn* ( ol>h *• lunniila i*. nut 
aocepteti .!*«.< I ( li.iblf j;nnli loiln |»ii.i'»iii« 

Life-History,- 'I'Im* IllJle'^ and females ma\ be found txaled to- 
gether in the lyni])hali<'s ol the srrotnm, the ann, the leg, hydro- 
celes of tin- cord, epididymis, or testicle, and more rarely in those 
of the peJyis and abdomen. I he male-' ate le>.s mmieioiis than the 
fi'inales. 

When placed in saline solutions, they show' active movements, 
coiling and iineoiling llnnisrlves foi sexeral luniis. 

Ill the ultMu- of ihe lemale. as has already been slated, eggs may 
be iiotrd ih allstage-^of de\ elopnieiil. 

At hist nearly loiind, measuring S'» by .*4 /i, and containing a 
roiled np finbiyi, tli*- egg> biconie more anil more ekiiigated by 
the niovi nieiii'. ot ibr <'inbryo. until in the aiiterioi part of the 
uterus the\ an- imn li longri than bioad. Tinally. they escape 
through the gmiial poie, and eiiUr tlie lymph -stream, along which 
Ihey travel iluoiigh lym])hatic* ves.M‘lsand glands, the thoracic duct, 
the right side of tin* hrait. and the lungs, to n*ach tlie i)eripheral 
circulation, where tiny an best seen at nigh!; lienee the name 
Microfilaria nociurna In the blood they ap]>ear as little wriggling 
iiliform bodies, knocking tin* corpuscles about, but not moving 
from the position in which th. y an* lying. The Microfilaria in the 
blood arc said t(j be a little lcirg(*r than those in the uterus, which 
is thought by Penel to l>e not to growth, but to inhibition of 
fluid by osmosis. 
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They measure from 290 to 320 fx in length and from 7-5 to 8-4 ^ in 
breadth (Low), and are seen tobelong, slender, cylindriral organisms 
with a rounded anterior and a tapering posterior end. enclosed in 
a sheath— the vitelline or egg membrain*- -inside whirli they an* 
capable of darling backwards and forwards, because it is longer 
than they are, the empiv jiortion being noted eilher in front of 
the anterior or behind tin* posterior end of the MierntUariu. Miuisim 
considci's that this sheatJi is of vital importance to the. little parasite, 
as it prevents its using it^^ anterior spiiu- to escape out of the blood- 
vessel. and so losing the cliance of its invading n mo^quiU). 

The anterior loimded extn-nnty is saul t«i |»«»ssrss a tlmrk hemi- 
spherical jnoboscis. c.airviiig a ininnte a])ic.d '»pnie. which is ca})ablc 
ot being covered bv »i i*‘tiMciih* and protraciih- si\-li|i])c(l pre]mc(‘, 
but this i)l)servat ion 1 r piin imtirni:«« ion. 

Behind the anterior end. the bodv ean be si'cn to be composed 
of a transversely stiiated deinm mu'>>ciilar layei, inside which arc a 
number of closely pa<'ke(i m 11s whose nuelei sliow nj) cli*arly on 
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(Alter r*riu*I.) 


Staining. I nstained. the cenlr.il mass appears granular, but the 
granules are, howi’Vei, wanting at eeilain spots, which, fcjllowing 
Anriidt. Dutton, anil h'llicd ni.iv be- delined as: (1) A clear anterior 
area from the lionl to the* lii^t mielei. (j) an irregular transverse* 
spot situated 21-5 per cent, of the length of the bodv from the 
anterior end; (3) a V-shaped oi transverse irregnlaivipot at 30 per 
cent, of the length, eallc'd V-spot by Maiison; (4) a median line, the 
central viscus of Manson. whose ecmlre is at t>3 per cent, c^f tlie 
length; (5) fin iriegular oval spot oftc'ii ]n(*sc'nt at S5 jut cent., 
called the tail-spot by M.insoii; ((») a small ec’ntral s])ol only occa- 
sionally present at 91-7 per ci*iil.; {7) the clear posterioi aie.a 
behind the last nucleus. 

Leiper points out that these arenas .ne not peculiar to the i'ilaria 
embryos, but occur also in other loi m-^. riu* V spol is t he excretory 
vesicle and the. tail-spot the proctcKUenm. I'lie mori>h()logv of the 
worm has beeiv studied m detail bv h'ulIel)orii, whose* diagram 
$ reproduced on p, J637. 





NEMA THELMINTHES 


These Microfilaria occur in the peripheral blood at night, as 
has just been stated, beginning about 5 to 7 p.m., and increasing 
ill numl^ers till midnight, and then dixninishi^ till about 7 to 8 a.m.. 
when only a stray one may be met with, as, indeed, can be observed 
all through the day until the evening increase begins. There is, 
therefore, a definite periodicity— -at night the Microfilaria abound 
in the blood, while in the day-time they do not. 

In the day it appears that they Ii\'e mostly in the lungs and in 
tlie large vessels of the thorav. Tliis was shown by Manson by the 
careful examination of llIln^ and sections taken from the different 
organs of a man who had Microfilaria hancrofii in his peripheral 
blood, as well as a lymph scrotum and varicose groin glands. 
The post -morti'in was made six hours after death, which took place 
ahnost instantaneously at <S.jo a.m.. being due to drinking hydro- 
cyanic acid. By far the lnrgi‘sl number of parasites were to be 
found in the lungs and can»ti(l artery, and then in the heart muscle, 
while a h'w were found < l<ewhere, esp(*cially in the kidney. 



2(19 . — M uftiHifiiUi httnLk'ofii CoifBOLD. 


These fact.sJiave been ioiitirmed, but the question as to what 
induces tin- parasites to live in the peripheral blood in the night 
and the thoracic organs in tile day is not clear. True, it enables 
the Micrnfilaria to enter the mosquito, Inil that does not explain 
the problem. Neither variations in atmospheric temperature nor in 
pressure, in light, or in darkness seem to have any effect. Nor does 
the pulse.-rate or the individuaVs temperature make much differ- 
ence; but there is one factor, first shown by Mackenzie and since 
conhnned by Mansem and others, that it is in some way connects 
with sleep; for if a person with Microfilaria in his blood stays 
awake ^1 night and sleeps during tlie day, the parasites will 
abound in his blood in the day, and not at night. Pcnel remarks 
the problem of the ])criodicity of the Microfilaria and the 
.pmbdicity of sleep in man are connected, and that when one is 
propeiiy solved the other will also be elucidated. 

Recently Bahr has ^own that the microfilaria of P. bancrofU 
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in Fiji does not devetop so well in Culex fatigans as it does in 
Si^omyia pseudosctUellaris Theobald, 1^0. 

This latter mosquito feeds only day. and in Fiji Jlahr lias found that the 
microfilaria occur in the peripheral blood both during the day and during 
the ni^ht, and believes that the periodicity usually observed in the micro- 
filaria IS dependent upon the haluts of the insert host . 



Flo. 270 . — ScflhMl!, Ot JUh SlRl'riUKE UV \ MU'UolJ I.AUI SHOWING 
(i) IHE Excretory Fori-,. thk Cei.i.'., which will form thl 
Excrewry Apparatus , (^} iiif SHiu'urici i m< (^i li.-. u) Ciknital 
Cells; (5; Anus. 

Kfter iMdlehurii » 


'Hie number of M icrolilaruv in llic l>l*)oci x'arii*^ from verj' few 
up to quite considerable nunilHT'^. iciuliing. arcordiiig to Manson, 
lip to 500 in a single film, whidi give*, some 40 ,ooo.(m)o to 30,000,000 

in an average-sized nian. riiis 

naturally raises tile qiie'^tion of. II(»w 
many adults do these eonn- from ? 

How long does an adnl I live ? How i.,., r.n.-ru.r 

long does a Microlilaria bye - What DuvRLOPMrNT of Ftiaria 

Jinally happiens to tlic Microl'iltnia ^ bancrojti t',oBnoLi> in the 

It would seem probable lliai a given ^Iusclks. of^ uIca futi/>ans. 
Filaria can live .s(i\eral vears in the (After I^jovs, frtim Meuse’s 

human body. Jiod. of course, give * Tropenkrankheiien. ) 


(After I/«joss, frtini Meuse’s 
* Tropenkrankheilen . ) 


rise to many embryos. Jnirthcr, 

numbers of Filaria can be met with in one individual. 


Fulleborn has siiowii that Murofilanra mu li\c in the blood Jin 
several months, and observers have thought that tliev mav be 
destroyed by leucocytes and endothelial cells. It is, however, 
evident that they develop no further in the human body, and 
require to.be taken into the body of a mosquito bi'fore further 
development is possible. 

In tie Mosquito.~Abounding as they do in the peripheral blood 
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at flight, there is no difficulty for the Microfilaria: to reach the 
stomach of a mosquito in the tropics, and here and in its thorax 
development proceeds. 

The mosquitoes kjiowii to be capable of serving as efficient hos^s 
for this development are: Culex foHgans Wind in the West Indies, 
.\fyzomyia rossh (files in India. Pyrcfofhnrits cosialis J.oew in Nigeria, 
Panoplites africanus in Ontral Africii 



I'll.. '^7^.- Lati* S'i \<.i (»v nil- !)hVi*,i.oi»Mi'N'i oi> hilnrui haurtofti 

IN ( itlt \ 

(Allfi l.onss iroiii Mi'iist-'s ' Tic)|h nkifiiikbi'itiMi.') 

IncDinplelc results Uiwv Ixeii obtained with niiiroamiv- 

lahis, (\ alhoptitit\, (\ ItPuiafus, Cellia alhitnami , and negative 
results in ( . ntilosi ripius, (\ UHfiuiiros/ns, <\ /ii*^pi(/tis/fs, ('. vigHax^ 
hiigritJittrax, < \ proeax, J. t/iiistvus. Afvzoniytu fmicsta J. maciili- 
penuis, Pitlcx Sirrah ccps>, Sfomoxys {'?)J'iinocoris lechtlarius. 



The Microfilaria i nter with the blood into the mosquito’s stomach, 
and there escape liinn ilic shcalli ]\v in])iiiring jI at the anterior 
extremity. 

^ They then pierce the wall of the stomach, and liiid their way 
into tne muscles of the tliorax. where they grow considerably tiU 
x<S millimetres long and 0*25 millimetre broad. 
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They also undergo development, obtaining an alimentary canal 
and a three-lobed tail. When so far developed, they leave the 
thorax and pass through the prothorax and head into the labium, 
where they remain until the mosquito bites a man. when they 
escape into the skin by making their way thro igh Dutton's 
membrane, which is a thin metnbrant*. between the Libella and the 
cliitinous skeleton of the labium, as was chMiionstrated byLebredo- 
(For further details see Chapter LW'l .) 

Their furtluT development in man is not known, but in due course 
they become adults. 

Pathogenicity.- -Usually non-path()gt*ni(*. Ihc'^e worms under 
certain circumstances can cause el*‘phanloid fev(*r. elepliantiasis, 
lymph scrotum, etc., or. in other word^. Iilariasis, 

Fiiaria taniguehi Pernd. 

This rUaria was found in n lyniph.iti<- #;l;ind from a person living 
in AiSa Kiisha in Japan. Only ilie f<*inale .and the inicrolilaria are 
known. 

The former measured os milUineln>s m length and niilli-* 
iiielre in breadth, and luid a n(»n-^trialetl ciitiele. a bTininal mouth 
with tw<» pairs of papilla*, an anus ; inilliini*lre in Iront of the 
I)oslerior e.\trt'iiiity, and a vulva T\\ milliineiivs behind the 
mouth. 

riio latter measured r()+/4 long by S broad, p()ssess(‘d a slicath 
and a truncated i.id. and slmwt'd a tuxu m nal p< 1 indK'ii \ . l,eip(‘i 
regards 1 his sjn‘{*n-'. t he sann as /•. /^a/zi /'»■///. 

Life-History. -Not known. 

Pathogenicity.- Not kncmui. 

Fiiaria ozzardi Manson. TSg7. 

Synonyms.- Fiiaria oizanh MaiiNon. i S07 ; F. jam ra Kaiiliet, iQOtS. 

In TSg5 .Maiir^)!! discovered a miciolil.iria in blood- lilins from 
natives of M. Vinc(*nt in the West Indies, wldclj he iianu'd Fiiaria 
demarqiiayi, after the discoverer ol the mi«*roiilaria of F. haiicrojli. 
In 1897 he found in blood tilnis from t arib Indians of Iiritisli 
Guiana .moiiicr miciotllan 1, whii'.h is the h.inie a^ that called 
F. dema'‘quayi, but which he ])ioMsinn.illv ''oiisuleied 10 be a 
dilleieut species, and called /*. n,.arili. The name J&inarqitayi 
is preoccupied 

Lately Penel and Manson h.ive come to regard them as identical. 
Galgey found the adult females m the Wi*st Indu's. 

It is found in St. Vincent. Dominica. Trinidad. St. Lucia, in the 
West Indies, and in British (luiana. where it is found in iungly 
districts. The adults live in the comiectivi- tissue at the root of 
the mesentery and elsewhere. 

Morphology.— The male has not yet been described, .ind only a 
fragment of a posterior end has been found, 'riic female measures 
, 65 to 80 millimetres in length and 0'2i to 0-25 millimetre in breadth. 
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with a bulbous cuticolar expansion at the tip of the tail. Anus 
0*25 millimetre in front of the posterior extremity, vulva 071 milli- 
metre behind the anterior end. 

Life-History.- -The egg develops into a microfilaria which has 
' no sheath, shows no periodicity, and measures 2)f» ^ by 5 d. Its 
tail is tapering and sharp pointed, and it moves actively. Nothing 
further is known as to the life-liistor>'. 

Pathogenieity N il . 

• Filaria inermis ( lr<is>i. 

Synonyms.- -(?) Ilamttlariii lytnphniiia rreutlcr; (?) Filaria 
palpebralis l\ioc, 1^07: (?) hilitriaLibiiilis, etc. 

Several female uLina worms luivi* l>eeji described from Southern 
Europe as oceuniii#^ m Mibciitaiienu'^ ^\vellings in various parts of 
the body in m.i n tiiul horse".. These resemble 1 he forms recorded by 
Addario and .Vlessandrini under the name Filaria conjunctiva, but 
differ, howvver. in the [lO'^iliun of the vulva. 

(Microfilaria) Le Dant('(\ 1^04. 

A collective gnmp of tin- lai\je of unknown adult Filariida' found 
in the blood of man and other vei lebrate^. 

(Microfilaria) powelli IVnei. i()05. 

This niiorotilaiia was fouml l)y l*i»w'i‘ll in rtjo] in tlie blood of a 
Bombay policeman. 

It showed d nn('tuinal perio(luit\ (?). was provided with a sheath, 
measured r ji //. by 5-3 /i, and Iia*l a tnincattid tail. 

(Microfilaria) philippinensis /X^hhurii and Ci-riij', igoG. 

Ashburn and Cuug dcnciilH-d this bloud lilaria in May, 1900. It measures 
0*29 to o-33j mdlinioiro in h*iit(ili. li.is lu) ]MTu>d icily,' actively and pro- 

gressively mol lie. and is eiicio'.i-d in a iif*lit fiiiinf; sheath, within wliicn it 
cannot slip b:ukw«irils and lorw.iids. which is mily clearly .seen at the 
cxlie.milH-i llw .inteiJoi cxirciniiy is bmad, with .1 serrated prepuce, and . 
suppoits a sin.dl n-iiaciilc spinile. I he Imdy hub .tii oulcr binatcd musculo 
cutancoub codt and an iniu'i clear portion, with fin anteiior V-spot situate 
0*105 milliinetie from the anterior end. and pierciiij* the outer coat by its 
apex, and opening on the burlace. 

The central vibuih i.s seen as a loiivoluied or spiral in lie in the posterior 
part of the middle third of the body. The tail-spot is 111 the centre of the 
posterior third ol the body, and f>peii.s by the .ipex ol its V on the surface, 
whet6' there is ji rlisimet papilUi The tail lK*giiis to taper at a point midway 
between the ,tail-.spot .md ilie pustenor end, and ends in a line threadlike 
point. It is thought that thib end liisapiHMrs during later ilcvulopment. 

The column of nuclei luiin tlv wlmle length of the worm, being broken by 
unstained areas here and there. In stained species the V-spotb and central 
viscus are not seen. 

LUa-History. — This mirroiihiria tlcvelops in Culcx faiigans Wiecl. On 
entering the stomach of the mosquito it escapes from its sheath within twenty- 
four hours, and has pierced the stoxnach-waU and appeared free in the ccelom, 
where many die, but otbm develop rapidly, and complete their mosquito 
eye e.' GeneraUy by the third day they nave left this pMition and travelled 
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into the thoracic niuscle.s, where they dovelup. At first there is a (lecreas»o 
in length irom 0-32 to 0*21 millimetre, but au increase in bre.nlUi from 0*00(15 
to 0*01 millimetre. 

By the eighth day the Ftlaria has increased in length <iiid breadth, and 
shows an alimentary canal along its wholt* length. 

From this till the clev<*ntli day tin* develojnnent is rapid, .ind the wurni 
now measures from i*2 to i*6 millimetres 111 length bv o*ii| lo 0*02 mdli- 
metre in breadth, and has a mouth. a>Miphagus, chyle intestine, and an anus, 
and the tail has throe well-defined papilla*. 

From the eleventh lo twelfth d.iv the woiins are buiiid in the head, tind 
by the fourteenth lo JUteenth day in the labium, lying side by si«le, with 
their heads pointing forw.irds. 

Remarks. - -ThtTO apjw'urs to lx* vwvy renson to roiiMiicr this 
microfilaria as nicroly 11 i<* inirrofilariti ol 7 *'. fnimrofti (.'obbold, 
1877, bocaiiso, as Low anil Ilalir haw pointed out. tln?y are 
morphologically idcntit'al. wliilc hotli lu'iualodi*'' live in ihr tissii«\s 
and arc associated with the .same pathological signs. Finally, the 
saiiK* mosquito. Slc^^tmyia psciidosculcllayis 'riicolKild, is an 

c'fficiciit host for both. Hahr suggests iliat the lo^s of pt-rioilicity is, 
probcibly, a partial adaptation to the liabits of ilu* intermediary 
host. S. psciiiioscutcllans, whii h only feeds by day. I'Jiis cor- 
relationship between parasite and host Saiiilum lias long iubisted 
upon. 

(Agamofllaria) Stiles, iqoo. 

A ])urely collective group, nude to ('ontam .ig.unu: forms of 
Filaiikhe which have not yet leac.lied a sl.ige in tln ir developnitnl 
permitting their generic din erniin.it ion. 

Species. — (A^amofilaria) conUmetme Addario, iNS5: (.1). labialis 
Pane, 1^64: (.4.) Stiles, rejob; (.1.) lu //// Iliesing. rS^r; 

(.1 ) paIpchraUii l\ice, 1^07. 

(Agamofllaria^ conjunctivae \d>i:ui>i. i.ss^. 

Synonyms.--/'. pvriUtiu'i Ji.ibi-.. iSSi>, /. (ri.i'^-'i, TSS7, 

h\ a papiUih'r phalli t'ondoreili I'Imiu , i\ igh.i. jSiu. 

Remarks.-- Tin ^ worm w^^ fn.st dnnoM-ud I)\ iMibiin in ilx' e\i- oi .1 man 
in Milfin, ilieii by m tlic gasiin s]ili*iiii innriit iiin nt winihiii 111 budd- 

post, then by V.idoLi in the ioniiiiKtix.i td .1 wuin.ni m Sioily. Fiih.ips 
F, palpchralib Pace, 11x17, .nid /■'. vudi fmmani vdii Nciidm.mn bcl'>ng to ilns. 
grou]>. 11 pusMble lli.it llie 1 . /•#./ m linli.i wv.i' oik oI ili- . 

parasitc.s. 

Morphology. -Sexer.il tein.iUs die kioxxn ll i<> xxliilf Tn lolmii .'ir:' 
ineabiires 1(1 to jo ccntiiiiflres in length and 0*5 millimetre in bre.ulth. The 
cuticle is stridted except jii.st arouiul the month, but there are in-ither papili.'* 
nor lips. The anus is subtermiiidl. dijd the x'ulxa ehjse behind lIk' moiitii 
There is a single vagina and a double uterus Luntaining eggs .iiul endHx..s. 

Grahani l-’orbeh has leci-ntly ins ijided a m.i'c spi-ciim n «u>in a ‘mMi. r >n 
Macedonia 

Life«History and Pathogenicity .- - 1 iit(*rme> I1.1.1 v i- unknown l)-'* vonn 
produce .siibciitaiu ous tumoiu.s 

(Agamofllaria) lablalis Pane, 

This parasite was extracted from a small piistuli* on tlie inner 
surface of the upper lip of a person in Naples in iS(»4. and was not 
again described until Pierantoni, in igo8, again found it occurring 

■II 
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in Naples. In both cases the female has been found, varying from 
130 to 30 millimetres in length, with a whitish-yellow bodj, and a 
pointed anttirior extremity, on which the tenninal mouth, guarded 
by four papilhe. opens. The anus opens 150 ^ anterior to the 
posterior end. and the vulva opens 3 millimetres behind the anterior 
extremity. The uterus bifurcates into two branches. 

(Agamofllaria) georgiana Stiles. Kjot). 

These immature Juldruc were obtained by Graham from a sore on 
the leg of a lU'f^res', at Daiien. 

Thw were eyliiiilneal 111 shape, with a more or less uniform 
dianfeter, gra<liKillv attenuating Iowan U botli i*xtremities. Mouth 
terminal. c(*iitral, circular, small. tinarni(‘(l. and suiroimded by 
six papilKe. four of wJiich were prominent and sub-median; two 
were sinalh i and latenvmedian. Anus a transverse slit, situated 
frete ff4 to 128 fjL from the ])r»st«‘rior end. Tip of th(^ tail. W'ith 
conical projections, S to 1 j /t in h nglh by 4 // in breadth, lixcrc- 
toiy pore 0*432 to millimi*tie from anti‘iior liul. 

Cuticle without siriatiuii. e\('ej)t soiin* very line transverse lines 
near the anus. Median lines vi'^ible in glyecrine spc'riuu ns. Lateral 
bands rather prominent, with longitudinal, sinuous ridges hang- 
ing: into the body ca\ity. and witli longitudinal canal emptying 
into* excretory iiore. <Hso])hagus Mmpli-. 2-5 to 2-0 millimetres in 
length, triicidiate on section. (‘hvU* intestine straight. Kectum 
200' /e long. Body-cavilv alnio'*t < <iinpli‘!ily oaaipit'd by the 
intestine, lateral longitudinal glands, and reticular fonnaiion, 
whicli is prol)ably the prinioidiinn (.1 ot the genital appaiatus. 

t Agamofllaria) oculi \oii Nf>rilin.iiiii, 

Synonyms, -Julana Oiuii hut>:tnu \uii Xoiihii.iiui. I>U‘sing, 

Tlioso firo niim.itine J'il.iri*il wtmns. •oiinil iii i.ii.u\uls by von Nordmiinn, 
(Ti*srlu'uil. .111(1 K'lhiit. Hr.inii ujimI.*. tlnis#* bv (Jii.ulri. I-.'iiU), Sthoelor, and 
Kvc■Ibll^^.h. The comiiiDii t rn-r ln-n* nrs ti» Ik* to inisl.iki* ihe rumnins (jf 
tip* liy.ddid .tiici y for :i jMi.isite 'i h» \vi»nn*> iin.*.». •allied Imm 0*38 millimetic 
up to j j*o inillniu-trus 111 loiiglli. 

(Agamofllaria) palpebralis P<'u i*. 1.S07. mi Wilson, 

.This h'lUr.a \\\\^ icnuiscd lioni a tumour in tlic upper eyelid ol a boy. 

•. 

Acanthocheilonema Cobbold, 1870. 

FilaniitB with thin tiliform bodies provided with smooth cuticle, 
which is only striated longitudinally. Mouth unarmed. Posterior 
extremity in both si-xcs jirovided with two short conical cutienh'*- 
terminal appendciges situate near the tenninal point. Males with 
four pairs of pre-anal and one ])air of post-anal jxipilla; and two 
unequal rod-likc spicules. l'c*nifde viviparous; vulva situate in 
the oesophageal region. Parasites in si'rous cavities of Carnivora 
and Primates. Embryos in general circulation. 
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Type. — AcarUhochdloiiema dtacunctdoides Cobbold, 1870. 

pther species are A. perstans Manson, xS^i {A. recomiita Grassi. 
1890; and A . grassii No&, 1907.) 

Acanthoeheilonema perstans Manson, 1891. 

Synonyms. — Filaria Persians Manson. 1891 ;.F. sanguinis Aomi/pis 
minor Manson. 1891; F. sanguinis hominis perstans Manson, 1891; 
F. ozzardi (variety truncated) Manson. 1897. 

History.— The microfilaria was first found by Maiibon in the 
blood of negroes from the C'ongo. Daniels found the adults in 
Britisli (iuiana. The geographical distribution kiu^wn at present 
is 'rropir.al Africa and British (niiana. 

Morphology. — ^'llie adults are found, as a rule. fri*c in the Con- 
nective tissue at the base of tlie mesentery, around the pancreas, 
behind the. pericardium, and behind the abdominal aorta and the 
suprarenal capsules. The body is cylindrical, uniform, except 
towards both ends, when it tapers a little. 



The male, rarely met with, is millimet^e•^ in length by o-o milli- 
metre broad, with a greatly curved tail, which ends in a bihd pro- 
l«)iig.L! ion ol the cinie.le. i.ow (U-scnhes two iinetpial bpienh's and 
foul pairs ot j)re-.in<il and <>iie *il pt»bi-tin;d ]>.ipill.e. tdl i»f which are 
viTV sm.dl. Aci-eiding 1 <» I eiper thi-n* are I wo |»aiis of ])OKt-aiials. 

The female is 70 to 80 inilliiiu-tres in length and «ei2 millimetre 
in breadth, w'itli a rounded head and a long neck. The incurved 
tail ends in two triangular euticular lob(*s. The mouth is simple? 
and small, and the alimentary canal shows no dirtercntiatioii mto 
cesophagus or intestine. The anus opens upon a papilla 0-145 milli- 
metre in front of the tip of the tail. The uterus is double, and, 
when full of eggs and embrj’os in varioub stages of development, 
nearly fills the body. The vulva is o-f> millimetre behind the anterior 
extremity. 

Life-History. — ^'Fhe egg undergoes its development in the uterus, 
and the microfilaria escapes from its egg membrane and appears 
in the peripheral circulation without a sheath, and. consecjiicntly. 
can move about on a slide. It measures 190 to 21-) /i in Icngtli and 
4’5 to 5 ^ in breadth. It is covered with a fiiu'ly striated cuticle, 
and has 51 retractile spine, situated (apparently) upon a papilla at 
the anterior end of the body. The posterior tw’o- thirds of ihc body 
tapers to tlie tip of tlie tail, which is abruptly rounded off. 
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It (Iocs not appear to have the central viscus seen in microfilaria 
of F. bancrofti. In stained specimens there is an area fn'C from 
nuc lei anteriorly, a liansvcrsc brcjik at 34 //., a V-spot at 49 {A, and 
the tail-s]K)t at rj5 /4. 

A short type, nieasiirinf' qo to luo //., lia^ be(‘ii noted. Tljcrc 
is IK) pericKlicity in it.-* ai)pearanee in tlie jv-iiplicral blood. It 
never occurs in large nuinbei^, Init it is always th* re clay and night. 

Many niisee^M-^shil iJltcinpl'- li.i\r lu.-ii made to trace its lile- 
history. Its l.‘r\.> .'le ^.nd t<> h.ixe !>een loiind in the thorax in 
VawpUtcs {olrutinrs \ and Tuniorliynclniii 

fuscoprii/htfay. ll will not ih-velo]^ in a l.'igt* niiinher of blood- 
sucker-. t' specie- <»| IfnpJu'lcs, ('iili'x, I'iilcx, Pi'ilicitlns, and 
CranoLvuui. Wt-Ilnun .mmI IwMImih idami to have ioiind its 
dcvelopuh-iil in j lick iOi (ftos ninuhiHir., as first supgesteil 
by Cliri-ly AeiMirdiii” ii» l.eipir, howaAer, IheM* me spermato- 
phpre'^ 1 

It i'' li» be iioti-d tliat it onI\ oemis in areas covered with chmse 
forest and ]Hi^ses-iiig s\\.nn]»-. whiih indicates that the host prob- 
ably recpiin - s|ia»h- in tin- da\ and Wtiler to hiy it^ eggs in. 

Pathogenicity. Nil. 

Dirofilaria Kaillut and Ileinx. iqii. 

Filaiiidii with \eiy hmi: lilifoim body, with a stii.iled ciili<le 
iinprovjde<l with bo— < niouiii uiMrmrd, with si\ ( i plialii' papillcT. 
Mtiles with a spiral tail. J'unah* with vulva in anterior Ininclredth 
ofboily. \’i\ipaious. 

Type, -DirofiLnui uumUis Ltidy, i«W». 

Dirofllaria magalbaesi ifiamhaid. 1^15. 

Synonym, F. /•aniroih Magalha-.', hl\ ('obbol«l, t«^77. 

In rSS7 !\Iag.dli:es (h-« libul in.d<- and leinah* lojins of a FiUuia 
fimiul bv I-'i'iiira d-- .Sdioi.i in iIk Jill \iiitii<li* *if the heart of a 
< Inhl ill Kic» de 3*«ni iio. 

1 oi a linn it wa- nd-1ak« n f r 1 \ Iminruffi, but in i{:'c»4 Maiiscm 
j>oiiilt (i out that it wa'^ a dilli-uiU species, and in iS(j 5 lilanchard 
ga\ • it tin- ])ii in ii.mic. 

Morphology.- I In wiMiin weic while. j)paleM*em, and tiiins- 
vcM'sth '-lric:hd, tlic Iliad ‘bib '-liajud and sijuplc, nioiilli teiniinal, 
<t*so])liagii-. wnh a bulb, .ind theie w.i- a rouiicli'd tail. The male 
measured millinn in - m h ngth and to 0*4 millimetre in 

breadth, and po— i--id a idniided lail. with a cloaca o-ii milli- 
metre from it- up. with iwo -lucules and four ])n--anal and three 
]K)St-anal pairs ol ]»a})ilhe 

The female was 155 niilliim tics in length, and o-O to o*iS milli- 
metre in breadth, with a vnl\.d o|)i niiig mil liniet res behind Ihci 
month, and an anal ojM*iiing f»*jj inillinictn* in jiont of the tip of 
fh(' tail. 

Lile-History and Pathogenicity,- -I nknown. 
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Dirofllaria immitls Lcidy, 1856. 

This worm liws in the light heart and in thft veins of the dug, nud also «>l 
llio wolf and tho fox. in Kuropo and tropical region.^, it is vny common in 
China and Jai^an. 

Mowlby IS oomnionly leportrd to have loiind il in the j)oil.d vimu. kidnc'ys, 
blfulder, urolers, and lungs cd an Arab, and also in :i rectal liimuur in a youth, 
bill this is quite erroneous, as h»* never nuiclo siuli sliitcineiil, for tlio 
eggs in Iht! bladder and reetiim, and this ])ar<isjles 111 the port.d vein of tho 
Arab, Wi'TO Sihishsoma hcvniatohiuni. .is lu' careliilly reporied, n<‘ver mentioning 
/). tmmiiis. Ihtinn, howc\er, M‘ein«i to think it po'.sjbU* lliai Ibis worm may 
oeciir in man. 

Morphology, - l he wr>rni long. me.iMiinng i.> to iS (.entinu lie> bv 0*7 to 
0*0 niillimt'lie in the mile .iiid to ^o cenmuetie'' bv fo to imlliinetres 
in the iemale. .iiid iiliii>im, with .i Muotnh iniiiideil i iitiele .iiul a rounded 
.uiterioi extn'iniiy. on wlm k is Mtu.iteil iln* ii*rnnn.d inoiitU witli six small 
]>a]>jllj[‘. '1 he anus is sui)tei iiun.il. and Hie iio'.terioi estrenuty pointed. 

*1 he malt' lias .1 twisted l.nl witii .i 1 ii>ii iil.ii Jold mi e.ieli sidi', .ind tour prc- 
anal aiul iiosi-an.d p.ifull.i* in the l'*m.ilc tin* \ iilv.i i;. 7 niillniielri-s troni the 
aiiterir)r extremity. \ iMparme 

Life-History. --'I In- vonn*' l.ux.e to .“15 // by 3 //, aie not cm losocl in 
an egg ease, .iml li.ive .1 t.ipeting pO'iiiTmr evtieinily’ '1 hev aj>p«*ar in the 
peiiplici.'Ll bbnid iJ.irtK iil.iri) ai night when they may mtei a mosquito if it 
bites the dog. 

They enter the ^lalpighiaii tiibiili'« or ilieii (pitliili.d « I'lls, wlieie they 
moult ami glow, eventually )i.is'»iug m.i the bi»ily ia\ity to the l.ibnim. 

They escape lliroiigU imtton’^ imMiiiHiiiie on to the s'%iii when the* 
mosquito bites, and enter the dog. 

Loa Sliivs 

Filiriidii* with bohsr^ mi tliv ailirlt* and wilii largt* raudal ])apillje. 
Species.- J.nu loa ('iiiiyot. 177S. 

Loa loa (biyol, 177^^. 

Synonyms. -FiUina oinii turvais and van liinrdrii, iSjsn; 
Dracunciilits ncii/i Dii sinf'. iStm, />. int{ Coldnihl, /*'. ^nffcon- 

jiinc/iviFis (luyon, 

The larval iianus an-; I'. IioniifU\ vai uiuior ^Mtiiison, 

itSgr; F, diitnia -Alanson. i.Stjj . 

History. -1 hat a Filariii Oicnrrvd in iliv »‘\ v .ipprars to have been 
known Minet* the end of the H\trenth n ntin y in ICnrope, and prob- 
a])ly in Afriea, especially in Angola, wheie it was vailed ‘ loa.’ '1 luil 
knowledge imi^t h.ivv hcen verv anvienl. Mont^in in 1770 apfieais 
to have been the lirsl persmi to reeoid lln' jnv'^ener of a wmiii 
in tile eye. (itiy.)t. in 177S and TfSo5, thonglii it was a S/f oniivlus, 
and used the term ‘ loa’ for tin* lii-t tinii* in I-iuiopcan literature. 
In rSc)r Maiison lonnd a niiervihlaiia in the blood of si veral lugiocM 
from the Conj^o whidi diliered from those alieatly deseiilu'd. and 
which he named Filaria diitnia, and iurther suggested that il 
might be the larva of L. bhi. Since thim this hyiK)lhe-is has heeii 
proved to be rorrccl by the observations of Penel, Vroiii. Ileiily, 
Bniinpt, Wnrl/^. and Kerr. L, loa and Micriffiltnia diitrna arc, 
therefore, simply dilferenl stages in the life-history of the same 
parasite. 
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L. loa is a parasite of the superficial connective tissue — the 
conjunctiva, the subcutaneous fat, and the superficial aponeuroses » 
in all parts of the body. It probably only occurs in man, for 
its alleged existc'iu'c in sheep and goats in the ( amcroons requires 
further invesligatioii. Its endemic area is on the West Coast of 
Africa from Si(Tr:i Leone to Jh'nguela. being most eoinnion in Old 
('alabar, the Cameroons, and the Ogonn' Kiver. It however, 
by no means confined to tin- eoa-^t. for it kriowii to penetrate at 
least boo miles into the inlet inr of Afriea. 

The cases repotted from In.Ii.j .>re ol doubtful validity, and llie 
case® from the W’esl Indirs ;tnd South America apjjear to have all 
been imported from the West of Aliica. 

Tfte parasite apiKtir*' ti» have iie\<r become cudeniic outside a 
given area, which means that the animal by whicli it is spread has 
a restricted giographic'al range. 

Morphology. I'he maU* is a 
thin, wJiite, almost Iran'-pareiil 




Fii,. J75. — Loa loa <\iia«iir). 27^). — Loa loa Cotspolp. 

l*o-irr-.Kii)R Ivxj'KKMriY «if uii-, J^osti rior Ilxirkmity of the 

MALh.. FkMMK. 

(Afi< r Ltioss.) 

worm, with a body tapering to each extremity, and measuring 
25 to ;,4 millimetres in length and 0-27.; to o-.jjo millimetre in 
breadth. I'he head is like a trumated cone; the neck is but 
feebly indicated. 'J Ik* tail, more or less incurved, has a rounded 
tip, from will'll the aims K distant 74 to S2 fi 'fhere arc three 
pairs of well inarkid pn--anal and two pairs of j)ost anal papilla*, 
with sometime'^ a little tubercle on c*aeh side of the middle line far 
posterioi ly. 

The spiculi are twu in number and unequal, and are usually 
stilted to dilfer but Jiiile in length. Pt-nel says that the larger is 
traversed by a line c.iiuil, i>]>ening laterally a little distance fnan the 
free extremity. 

The cuticle consists f>f a superficial, thin, translucent layer and 
a deeper perpendicularly striated layc'r. Scattered over this 
cuticle there are rounded thickenings, or bos.s(»s. tin* smaller being 
q to IX /i and the larger 14 to rb in height. The thickness at the 
posterior I'xtreniity is variable, as alsci the constriction correspond- 
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ing to the neck. The viscera arc enclosed in a cylindrical musculo- 
cutaneous tube. The mouth is terminal, smalilf unanned, and sur- 
rounded by a powerful muscular cone; tho oesoi>hagus is short, and 
without a bulb; tho intestine opens via th(' n'ctiini at the anus, 
near the posterior extremity. I'lie excretory pore is o -()5 milli- 
metre from the anterior end of the hoi]y. 

The genital apparatus coni^ists of a tubular and vas deferens, 
filled with spherical speriiiat(»zoa, which terminates in a vesicula 
seinirialis situate in the iieighhoiirliood of lln‘ bases of the spicules. 

The feniah* is larger and l!iick»‘r than tlu* male, measuring in 
tile fresh condition .| [ to h 5 millimetrv's (may be from J2 to 57 milli- 
metres in (lilferent roiulilions of presei vatic >n) in length, and from 
o-jS to O'P) milHnietre in thickness. The cuticle and anterior 
extremity re-Kemble those of tin* male. 

The gtMiilal system consi',ts ni a viilwi silnatc'd on a little eleva- 
tion 23 in height, and distant some 2-5 millimetres fr(»ni the 
anterior extremitv. This vulva hdo a thick-walled canal- 
tlic vagina -from wliicli tin* t\\t> iileiine tiib(*s lull of embryos and 
eggs divtM'ge, and end in the ovarie'^. 



Life-History. -The lih»-lii-^torv. unfort imately, is not well known. 
The, unsegmcnt('<l egg, starling in the iilenis with a length of 32 fjt 
and a breadth of 17 /4, grows into 40 bv 25 / f , in the inonil.i stage, 
and 5t) by 25 /i in the stage when a twi<teil and r(»lled-iip embryo 
can be seen. If now approaches the vulva, and the embryo unrolls 
and elongates itself insidt* iIh* egg membiam*. which is now con- 
siderably lengthened. ineaMiring 250 to 2bo f,i in length by 5*5 to 
f)'f) fi in breadth. I he cinbi\o now escapt‘s from tlicfliioUier, and 
passes via the lymph-stream into the blood, where it is known as 
Microfilaria iUitrna, and is noticed to have increased somewhat in 
size, which Penel considers is due to imbibition of fluid by osmosis, 
and now measures 2*>S by 7-3 It will be inited, howcvi*i. Ih.ri 
it does not quite fill up its sheath, which is generally empty in front 
and behind for a short space. These embryos are oiilv lo be found 
in the peripheral blood during the day, and not at nigiil. but they 
have no relation to sh'cp in the host like M, hancroJlL ;is they 
are unaffected by altering the habits of the host, and making him 
sleep in the day and work at night. When examined under the 
microscope, they can be seen in irregular cur\’^cs. which arc different 
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from the graceful cur\’es of Af. lancrofti. The anterior V-spot 
can be seen, and pffobably opens at the' apex to the exterior, as 
IJenel has observed that the stain penetrated easily at that spot ; 
jprobably there i.s also an opening at the tail-spot. In stained 
s])eeiiiiens the lirst 8 ^ is elc‘ar, without nuclei: at O2 /a the column 
of niii'lei is bniken by an irn‘giilar transverse spot; at 99 (jl by a 
triangular spot; at 25.? bv a laige and at 207 /t by a small spot. 
The last nuclei are ai ranged in single lile. ()n(', noticeable thing 
about these einbrvos is ihe s^ airily with ^^llich they are met wdth 
in the peripheral bln* ul as ctunpared with those of F. hancrofti. 
No explanation of ihi'^ f<»rilir<»ining at pnseiit. 

It has been ihniiglil bv M.iii-on that the further stages of the 
life-histoiy will l»e iomid in a inango-tlv {('hivso/^s ditnidiaius), and 
tliis has Ih tn "Imwii to l)e the case by L(*i}>er, who also finds a 
dovelopnniii 111 i . yi/ihitr, hut the method of infection of man is 
unkn.fw n. 

After 'nleimg tie- human body, it would ap])ear probable that 
the \v* im takr-, sdiin* three to four years to reach se\nal maturity, 
and thtit it long livi'd ? e. lifteen or more years. The reason for 
belie\ing thi'- K tlie fart that immaturi* fonns may be noted in 
ehildreii and the fully giown worm fmuKl in the adult. When the 
wtirin die", it ma\ be< omr eielilied. 

Tahli*. siio\vin('. tfm: hii ri.uKN< i:s t;i- iwvl.v TFiri Emiu^vos of h'ilaria 
^^l> /.ivi /m./. (Mcimiirn trum Hr. O. Jx»\v.) 
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1 x1.^', ■ i.i\' i.M'- ; .. 

Ch.ii.Li III of I III \ I > in 
ilrn il I Hi, -ii-. « 11 

slnlf" 

PcriD(liiiiv 


PiM'iod icily wIumi 

of .sleeping .iml w.il: 
ing changed 


I'tuiiui hittiiiofit 


I • u 7 r.iillinii'ire 
i>-t>DS| O'Oii;--; iiiillinii'- 
tn* 

d'D3d mi Him* -I re 
(»'Di»D inilliTn*-ire 
o'd^d;' niillinii*- 

lie 

SpM.il iiiiK 


I n IiFocmI at iiiglil (nr 
111 ef|inl liiiinhcisin 
liloofl l)v il.'iy .111(1 
night. Viji, eli ) 
hiNerti (1 


Loa loa Embryos. 


o-j 15 millimetre 
()-(;o7 5-0*0070 milliine- 
tie 

0*0 1 2 millimetre 
0*01 lo millimetre 
0*0.42 X «eo33 millime- 
lie 

Til w.ivy lines! 


In blond by day 


No change 


Pathogenicity.- -T t may be noted under the skin of the finger, the 
back, the breast, the scrotum and penis, the eyelid, under the 
conjunctiva, tlie mucosa of the tongue. It moves quickly, and 
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lAay cause itcliing, creeping sensations, so-called Calabar swellings, 
irritation of the eyes and of the glottis (sec Chapte r LXXW'Tl I.). 

SetarU Viborg, T795. 

Synonyms. — Tmilzlcr, 1793; TfiUacnltuia /ihU*!, iSiio, ncc IIdm', 
1797. 

Ddflnition. Filariidte with rhitinmis niif; (:nirL p.ipill.r> .irnuiid ihr mnuih) 
which i» deeply n«»lchi‘d l.Uerallv ami I«t»s sfi clfM-s.illy md viMitiMlly. Tad 
in both sfxfs with caiidiU iipiNMid.i^rs. J\L>.isitu in si-nuis c.ixitn*'. ol 
iiinunants. 

Setaria equi (hnelm. J7S9. 

Synonyms. — Gny Ji if* a/ lu mt Wdnll, 17S1J: / ot.r '■//// tjniHin, IIuwii- 
iayia lymp/iatiai TrcMilzlrr ; TmLnitltttrt sn/u n.nf>h\',^ii /'mIit. hilavia 

paptlhsa Kiuliilpln, iSiu; Inonihmh^ /' /I’tininn 

Dirsiii^, iK:>i ; htonr/mtlt': Ctt\i]ui\i\, i.s/u. 

History.- ''j'/iii/f/ /o.'i lrf‘c|ii(Miily liiiiinl in Jnii m ^ anil .i.-ri. tiriirrally 
in the .*i1jdf)miiKd e.ivity, l)ul .lUn m iln* Jivn. Ifin-ili* jimil.ili.i. .111 I cr.ininin. 

It IS doubtiid wliellier 111** nnuiatnu' I'lhiruc, sd l(•Innlllnly met vviili in 
horses’ ey» s 111 Indiaaiid ( evliwi. iMlnm; i»i lln sp* 1 e Iv'.mIIk 1 li.i' n m n!l\ 
]»nt 1(11 til tlie \ lew lh.it ll.cv .ir« dm in iln i.iilh li].iii;i /■ •/■.<// A '‘ii 

Other « iise^ ha\ (‘ lx ell iioiinxl hv 111111111:1111 riiii.i, .n-it *iin Lm-'niu' 

Morphology. — Whitish filiiorm body, i>«)inlol ivi'-dermily. riiluli' with 
deliCcilo Iniiibversi* striat.i. aiul inoiilhMn.ilI, nnind. with rriiiiiioiis iinq; and 
two lips, iind p.i.pi 111 form pnMV-isi*N dois.illv ami Mmli.illj .ind two snli- 
m(‘di:in ixiiiilL*!*. 

M.ih' o to 8 ccntimelii‘s m leiii^lh. wiili pn-tiiun i \liemny -•pn.d, with 
lour pre-anal and lour pust-.uuil p.ipilie, ami two Lineiju.il spiuile-.. 

J^'cinalc 0 to 1 2 ceniimetn**.. 

Pathogenieity.--Nd. 

Sblll \MII.V <)N( IHM KH( I\.h Lripil*, lijll. 

Onchocerca iS|i. 

Synonym, -Oncocova t uplin, iSjt). 

FiLirii<l.T with tliii-k rutirlr pD-iM'-HHin-r ihickt iiiiig'^. Male' 

with always four ])rc anal papilla : innali* \«-iy l<»ng. wiili \ iiKa 
»iiiiiato(l anteriorly. X'ivipaiou'^. Name di lunii i‘iyMis- (‘ a 

hook ') and kc^kos (* a (ail 

Species.-- A)ncho in-i volvulus Loiudvarl, iSi.p 

Other species are coininon in calile (). (Telaiul ami 

Johnston, i9ro. in .Vnstrali.i, O i^utlurosu Neiimanii, roio. iu \lg(‘ii:i 
and Tunis.' They caiw oiuhocen iasis. Cleland .ind Jolin^ti 11 
suspect that 0 . i^ihsoni 'spread bv lice. ospecialIv*/*^'<’^'/<'^' 7 '^^^'^*'‘ 
vituli. Tliey report iiiidim^ a Croto/njl ji.naMle ^nmewhai like 
a llerpeloinon.is or a ( 'ndndi 1 in (K 

Onchocerca volvulus la uikart, iSi)',. 

Tliis worm was di>co\vred by a (ierm.iii medical mi^-^i'ai.iiy in 
two tumours on the scalp and che^t of negroes in iIh- *'‘>ld l oasi 
Colony. West Africa. Lahadii', Lagrave, and [)egii\ bmiid .mother 
specimen in a small swelling in the arm of a soldier fn*m Iiahoiney. 
Prout next described two cases in Sierra l,M»ne, and Bnimpt a 
number of cases in his lour in We^t yVfrica, and I'lilh'boin has 
thoroughly studied the condition. 
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It found in Sierra Leone, Gold Coast, and Daliomcy; but on 
the Welle, between Dongon and it is said to occur in 5 per 

cent., and on the Iliimbiui, between Bonta and Idembo, in t per 
oeiii. of the population. It has .not been recorded as far fconth as 
the ('oiigo. Thezo has recorded three raM*s from Dutch Guiana, 
and has rec'ently ctMifuincKl ils ocfiirreiice, in Guatemala, 

w'here, .according to RoblVs, the inld tion is \ (My common, 

Morphology. The male worm h.is a wliitf hliform body, slightly 
attenuated at the* ends. e.wrTi*! with a ti.insv crsely striated cuticle, 
measuring 30 to lULllimc ii*"' in length and 0*14 inillinietre in 
breadth. 

The head is Kuiii'le'l. tie- nmiith uii.irimd. the alimentary canal 
straight and iiMdili't i'‘ntiai<*d. the amis sul)t(‘rminal O’O40 niilli- 
inetco in fruni <il ilie pnsii'iior end. Ollier canals aie reported, 
which j)n»l);.l»Iv belong lo ihr geiieiative and extieiory systems. 

Th«' tail Is -tionglv n enrved. and somewhat fiatlemd on its 
concave .. -.peei. J'lj nmjil iv]ioits tliree jiairs of paj)illa‘ on each side 
of th«- aim- and three ]iaii- of po-t anal ]>a]ulla*. There are two 
line (pi.d spicnle-. lln huger 1 77 //. and the smaller Sj fi in length. 



I'li'i. C 7 S -MfeK( in r, \i:i \ oi' Onrloraca volvulus 1.,ri’CKART. 
fMir* ) 


The fi'in.'ile is longer and tlii- k* 1 ilian die ina!«\ iiK'asnring (lO to 
70 milliiiietres in h’ngdi ancl i.-s* niillinietn’ in bieadth. The 
culicnlar -Iri.idons are ring lik- and well niaiked. The tail is 
ieriir\ed. 'I'he uterus is seen full ol eggs and larva*, and the vulva 
i^ 070 inillimelre fiom the anU ii«'i end. 

Life-History. The woiiii is -aid to lie in n Jymphalir, which 
become- inlkmied, and .1 jurih mph.ingiti*- c.iu-es a condi nsalioii 
of conneeijx,' ij-siie, ill wliidi mdi - ainl females aie embedded, 
leaving the po-^niior i iid ol the male niiil die anterior end of thi* 
female fn e in 1 1ll l\mph -j)a< e. 'I he **nd)r\ os pass out of the uterus 
into this S|)ate. wlu n tin y ( an be lound 250 to 300 /a in length, and 
5 to () fi ill bi(‘.idtli. widi .1 loiiiided heini and a body which tapers 
during the. last Idib. .ind terminates in a ]K)inle(l tail. There is no 
sheath. The anterioi V ']r»i is ideally seen. The niicrolilana have 
not been seen in the l)lood. and dn ir fuilher chwelopment is quite 
unknown. 

The embryos have njceiu Iv bi i ii lound in t hi.* Idood, and l^rumpt 
is inclined to think that tJie Ini ilier ilevelo|jmoid will bo in a tsetse'- 
fly.' TJie adulis live for years, in the luimriu body. 
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Pathogenicity. — Lymphan^tis, porilymphangilis, sometimes acute 
and with fever, and resulting in small tumours, are their pathological 
signs, . 

Family 7 . DRAcrvcuLinii I-eiptr. kju. 

Dracunculus Kiiipliof'f, T750. 

Ni;inato^l(‘s wilh small luali-s aiul long h-mah--. In the latter 
a vagina is wholly absent ; the embryo'^ bi-iiie di'.charged by rupture 
of the gravid leinale. 

Dracunculus medinensis (I j’nn;en<. t75S). 

Synonyms. -Dracitnatln^ vtierntu X'eKeh. H74: ]’rna mrdinai^is 
Vclsch. it)74; Draaimitlus jn'r^arum Kain]'li i. .(ionims mrih- 
HCfisia 1 -iniueiis, r75iS; Jnlariu tlnu I in him r. rSitj; F.cethi- 

opica VaJenchuiiies, Dracmuulu^ nudiucnsii^ ( obboUl. iSb^- 

Dracimcnlus mediHrnsi'^. coinniimly ealh d the giiinra-\v*)mi, the 
drarunrulus, Jieinwurni. hr.n*h\\a-M rwiinn. t.mkwoim, or dragon - 
neau, is endemic in l]nj)ical Afiica. India. FerMa. Turkestan, 
Arabia, and some place^ in South \nicTi<‘a. lowhieli it wa'^ imported 
from Africa. 


C..,- -- ’ 

Tig 279 -Ptiii Htii iilu< /;.v.77i7reos' Ia\NMr,. 

It has been known since tin* most niinUe l^c•IKKi^. and il was 
probably the I'htv seqH'nt nnnlicmed Ia Mo-i - who ai)parently 
knew the. method ot twisting the worm out on a siit k. a*- In- appears 
to have, made a model of thi.'s method oi ixtiai lion. (lalen called 
the disease caused by these worms draeunliasi',. 

The iinatoiuy of the worm was eandiilU stmlud by Ilastian in 
l80j, and the infection of ('yclops with the lar\a was obsd Vid bv 
Fedschenko in l87<», and nmlmned lain' by Mau'^on. thailes 
found a calcified guinea W(;nii in iSoj, whiih lu* desc'iiru-d as the 
male. 

Leiper, 1907, has repeated ihesi* exjuiinn nis. and has furlhei 
proved that wiien monkeys are fed on infected ('\cIops the nmle- 
and females can be found. 

Morphology.- -rho female is a hmg whitt filiform worm =;<• \o 
80 centimetres in length and 0-5 to 1*7 millimetres in diaim tc r. 

The anterior end is bluntly roim<li*d, and tariies the >in.ill terminal 
mouth, which has tw'o lips and two lateral and font submedian 
pa[>ill£. It leads into a straight alimentai'y canal, w hit h atrophies 
considerably in the fully developed c(>iI<litioii. 'i he large uterus, 



^'E^rA TIIELMISTHE^ 


65 ^ 

which occupies the* whole length of the body when lillcd with 
embryos, evacuates its contents by a rupture close to the mouth 
and just external to the papillae. The tail is rounded off, and 
carri<‘S a small bent eliilinous hook. 

helper stales tlial the male is only ^2 iuilliini‘lres in length, and 
ha-^ live pairs of papilla*. 

Life-History.- -The males and Jive in tlie connective 

tissiK* about tin* nii*M'nlerv. and aftt r eopiilation ])robal)Iy the males 
die off. When iln- female i^i.ivitl. sin* nioveN, head first, appar- 
ently in svauli of \\.»nr. ii'^nallv (Uuvnwards tot^aids the leg or 
fcMit: m<»re rar« ]\’ slu- lo tin Iitind or arm, and very rarely 

to the liiMd. iiiidei the i ]>i(iernii<. .dn- bores her wav 

through the dff)) while a liule bulla cui the sTirface matk^ 

her ])le''ei]«'i . 

Will M till'* bulla bur'*!'*, a small hob* i< seen, at tlie ludlom of 
wliii’h lie*^ the vulva, liiioiigli whieli the tiibi* of llie uterus has 
piolap'^ed, bending the head to one Mile. Clear fluid can b<* si'ni 
fM-aping foim ihi'-i lu])e. whi*li. wIn n «‘\amined. is found be full 
of emluTos. 



I'lO. JSO TaI<\ \ (U' l>litLinu u/U', Hmiltun^ts f.TNN.TO.n 
lAfl‘*r ln»in Mrnsr\ ‘ TiniH*nki.iiiklii*il«‘n.') 

The segim nt.ilion of tin* ^gg take^ }»laei in tin uleiiis, and the 
embryos are born alive. I In v .ire II. it. ])(»inted little bodies. 
o-() millimetre in luigtli and 17-3 in bnadrii. with a narrow, very 
pointed tail, fin* iiniutli i'* .it tin* anteiior end. and h ads into an 
alimentary canal with an .'mu'*, lln-n* i*^ a little .sac on each side 
ol the loot ol the t.'iil. Xci'ordiiig 10 la*i]M i . liiese lilth* larva- cannot 
sw'im. but <*iiher die or aie •'W.dlowed b\ .1 i'yclops. fn i lii?* crnsla- 
ee.in lb* -y p.i'*-* bom t he sj nina«.h iino 1 he e.iel.Mii, where they develop 
lor imii T.eijier de^cribi-s ihe liist ei*<iv'*i'* a^* taking place* 

abdiii thi- l■\l•Illil to niiiih d.iv, and the second bi*t\veeii the tenth 
and elevei.t h il.o*, :dti r w ineli i»rogreNM\ t* hi-*t «)!i>gic.i I changes e>cciir. 

’ -Mier tin- lomih we«k no Inrlln-i e.h.ini^e i.ike^ |>l:ice, though tln*y 
e.'iii li\ e loi one d.iv > m t he ^ Vilnps. Wln-ii ]»laeed in ()•2i ))ei 

cent, solnlioe nt hv»ii o.-hhi] ic. aenl, the ]U'(»niptiv killed, 

while the larva .rpp.Mi^, to be ^*1 iimil.ned. uinh-rgoing eedvsis. and 
es('-a])iug trom tin* ^'ci/e/**. bv liornig Us w.\y tliroiigh the chiiinous 
cuticle*. In a nioiikev led with luleeu-d ( vUups, ilu(‘e h males and 
two nialtjsw'cre loiiiid. It is. iheivloie, correct to assume that man 
is infectea by ingesting niieeir«l ('nii^ps with his (Iniiking-v/ater, 
and it is probable that, set iii-e m tin* '.loiiiach. the larv'a tnlor the 
connective tissue by boring tlu ir way Ihrou-gh tlie stomach- wall. 

Patho&^eniclty.- '1 lie worm causes draeontiasis (see Cdiapler 
LXXXVIir.). 
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Family 8. MfiRMiTiriDiE. 

Mcmainda with a diagonal fibre s^*slem in the cutiLl(\ \vnl\uul <iuus. ami 
will! SIX mouth papilla*. 

TIu* male has lwt» s])iculos «inii Ihice rows of iniiiUToii^ p.ij^jiKo. 

Genus.— Mtrmis Dujarflin. 

Mermisnnjardin. iS|5. 

Mormiiliid.e jxisscssing Ihe cli.ir.u Iit-^ of ihe •.niiily. 

Subgeniis (Agamomermis) StiUs. 

A purely cnlK^.tive group, wlm li ('uutiiiiis Ioiims -r\u.''lly iiniii.ilun* ami 
not (Mjiablo fil being iletiiiikly ]i1.'h imI. 

(Agamoinermis) restiformis L“id\ . 

Synonym. -I ihiui nlv. i.ss<i. 

Ill i.Sho l.,i‘nly leriiM'd Ironi Wnmlw.iul a worm wlmb Wti.-> suppoiCtl to 
h.i\f c«iin<* bom llu* iin-tlir.i ol a ni.in Ha nig in Ami-n«.». Miles has re- 
e.\aniiiicfl tins spci nm-n. .iml • l•lli'lllllt‘s Ih.il li is .in \g.Mni»mi*rniis. 

The eutirle js ? » .js // ihu k. vitli a di.igoii il Jibrc 'I he he.idond 

is attenuated, :ind pnsses*%es a \(‘r\ sin.ill teimin.d mouth without lips, behind 
wliieli are six pajnll.e 'I lie exnetnrv poie k) is «»*| j 2 nullinietre Iwliind the 
mouth. 'I'he [ih.iryiiv is sii. light, and «»]« ns into the I'vlindiUiil intestine, 
wliieh IS a d.irk eae.il .striKtiin*; but there is no .inns and no i.Midal papilbe. 
'file tail is ciined veiitiallv .nid blunllv ioiind<*il 

On one sale ol the (esojihagns there is a blind .-.u , win* h piobablv u piestnts • 
the lat IkkIv. 

J'lliUht (O i>ii> la-nU', is>o. iVili.ips this wmin ought to be 

Oassitied here insti-jd ol niid*-i hilan.i. 


FaMII Y 0. As( NKID.L Cublxilil. 

Deiinitlan. NeninbuLi wiili ilim lijK, om- niedijn duisil mid 
two stihniedimi \ciitnil. oiu* miutlur in \eiiii.il iiu-dian 

line; (L’Soi>liitgii'' wiili :\ Imlb. Mnlr willi (nin oi) l\\'i» ^piiiiKs; 
fcnink* with iwo ovilril■^. ()vi|Mioii>. J )i Vi lo]'ini nl Isbited to 
bfcliiTi't. 

Genera. mui LifyoLltth^scaris. 

Ascaris Liimaus, 175S. 

Synonyms. SfuniiU'hii/i! IVn-bomn. tS;(); i-*//:(o/i.'^edi r. i.-oo. 

Definition. -A^c.tndci* in which tin* oral immiv i*- mii rounded bv 
thu‘0 large lijV'^ lirovuh'd geiu-rally with dnitii niated boKltTs, one 
placed (lor.sa 11 j' and two vent rall\ . MalutMtli two i cpial s])i( uh ^ and 
minierou'^ inv-anal and ixiM anal papilhe. X'lilva in fnnil of thi' 
middle of the body. Shell of egg thiik, with outer albnininon> 
layer often raised into niiineroii> projeclions. 

Species.— -.Isaim htnihricoicics, .1. Icxami, .1. mariiima, 

Ascaris lumbricoides Taniuius. 1758. 

Definition. ■ -A st ari,s with reddisli-yellow colour in fresh cijiidition. 
Oral papilliu JineJy loolbed, without inlcrlabia. 
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Remarks. - is one of the most cuminoii parasites in the tropics. 

It ih, however, possible that other species escape recognition by being 
casually tri be A scans lumbricoidcs. It is usually met 

with in the Sfiiiall bowel, but may be found post mortem in the 



I n., — 1 »i v» I fii'Mi .\ r oi* Asuis:^ litnihvKonfes. 
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stoni.K'li. iiuMiili. imsi', l.iryii\. lr.i('ln*a, »)i bronchi. It 

may also hr found apin.^ tioin tin anu^. Mon* rarely it has been 
seem in tin- liver, eausiim absee-'*^*-^. in tin* [ aiirreatic iluet. and in 
the Nonnifoini appendix, and in woini ab*-* vs^es in the l)i»(ly-\\till. 

r-uallv it tjives rise to 
no sMuptoin*^, but at 
tiinev, when in large 
niiinlMr'., it may caii&e 
j'.itho!ii|L*i( :)1 elfei is. 

Morphology. It is yel- 
lowi'-li in eolour, with 
oft in a faint trace of a 
reddish tinge. In form 
it i- >j>indle- shaped. Male 
i^ r5 to centimetres in 
1- nglli and A millimetres 
111 diameter. 'I'lie pos- 
t erii >r < ‘xl n -n i it y is conical . 
and bent \eiitrally, with 
two spicules 2 millimetres 
in length, and broader at 
, the ti])s. On each side 
Vio. - I .1,'^ .Nj.wLY of the cloaca there arc 

■ boveiitv to scventy-ftve 

(Microphoiurr.ii.h by j. j. JJeli.) papilhc. of which seven 

l)airs are post-anal. 
Female to |o < •■nuinetres in length by 5 millimetres in 

breadth.^The vuha at the junction of the anterior and middle 

thirds of 

Ufe-HiStory.-^^hjg eggs .m laid in tht‘ small inli'htine. and appear 
uribcgmentcd in the f&ccse Ihey measure 50 to 70 /m in length by 
40 to’ 50 /jt in breadth, surrounded by a thick transparent shell, 
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.which has an exiornally irregular coating of albumin, which is 
stained bjrovraish-ycUoiW by the stercobilin of the ficces. These eggs 
can stahd 'alteration in temperature and moistun*. In warm, moist 
earth the embryo appears in about a month in tlje form of a spiral 
roll, but docs not hatch uiiiil it reaches Ihe interior of man, when it 
develops into an adult, as was slnjwn by the experiineiits of Uavaine, 
Grassi, Ccdandruccio. J.utz, and Kpsicin. 

L(;uckart and von J.instow believeil that an inlenncHlia'tehost was 
necessary. Stewarl has shown tli.P ihi- lar\ al ft>i iiis alter hatching 
from the eggs ])ass inlo I he lieiT and ilusice !>v ilie blood* stream to 
tlic lungs, whence they re.icli the stomacl' by ini.craliiig uj) the 
bronchii and trachea. 

Stiles found that the hous<‘-lly could eairy the egg. wliich j[>assed 
through its alinieiilaiy canal unaheiecl. 'Jlie worm matures, and 
deposits ova in one nionih from enteiing the body. 

Pathogenicity. It i*- only pathogi uie in large numbers, or when 
it invarles the liver, causing al)M or the appendix, causing 
appendicitis. 'I'lie Ijm e in tin- lllIlg‘^ a]>pauiiily cause bronchitic 
sj’in])!onis. 

Animals.-- Monkeys, <logs, and peihai)s pigs. 

Ascaris (.0 maritima Lmekart. TS 7 t). 

An immature worm, ])<e.‘iblv a-'( identtdU swallowid in lo(»l, 'jvas 
vomit(‘d by a child in Noidi (in-enland in and was sn])pQsed 

to be an inmialnie leniale .1 sc 

Ascaris (?) texana bmith and thtetln'. I'm^. 

Stiles a])])earr» v'ery doubtful a*- to whethei tlii*^ woim is an 
-I.sam.s. The fiMiiale only known, nn aiming to <'o millimetu^ 
in h'ligth. I u rine eggshcjbx |o^€. It wa.- baind in a man in Te.\a''. 

Toxasciiris J ' iju i. ro‘»r. 

Definition. Ascarida* with the antericu e nd ol ilu' body bent 
dorsally, cuticle iiin ly sliiated. im]»le. without abulbous 

portion. Valpi of li])s dub-sli.ip. d .Male with a laiieiing, acinilar 
tail, and wilhoul veiilial inoiuberanec* behind anus. Six pairs of 
post-anal papilla* in two group'-, the vt ntral ]>airs conlinttotLs. with 
a prc-anal row on each side of the b*»dy, atid three lateral jiairs on 
the outer aspect of tl\c tail. IVstis lie'- in the anterior jiarl of the 
posterior half *)f the body. Seminal vesicle long and tubular. 
Ejaculatory duct short, lu-inalc with vulva about the centre of 
the body. Egg oval and smooth. 

Species. — ^Of the species belotiging to this genus, only one. 
Toxascaris cants Wernei. T7S2, is know'n in man. x 

Toxascariscanis Werner. T7S2. 

Synonyms.- ranis Weiner, jj82]Asi'aH^cafiis Gmelin, 
1780; A. mar^inala Rudolphi, 1802; TQStkscaris limbaia Kaillict 
and Henry, ion. 
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Remarks. - Touismns ranis is tlio common of dogs, which 

list'd t«) 1 h‘ called .1. irt///s, hut rccontly Leiper, when examining a 
numlxTof spccinim-. iii A.linnhricoides in Kgypt. found among them 
several smalli r .ind aj)i>aiently younger ftnni". On eNaniining these 
liefoiiiid tliat ihey li.id \iinged expansions on either side of the head, 
\\hich indicated ihal they wen* not J. liunhricuidcs. On further 
examination they proved to l)«‘ Hit* ''ume species as that found in 
dogs, but ditfereti from Ih.ii f»»«iiid iti lal'^. I’p to that time. 
in the dog and I . niy\fii\ in tie- c.ii were snpposetl to be identical, 
h'inally, on c.iii lnl .m.iO'iiiie.d e\ainin;dion, it was found that the 
two not nn iiK diiKo-l considnably from one anollier, but also 
from J. httubnioidc'^. lit theivlon* lormed two new' genera — 
Ttuti'-iiiris aii<l lO'/s. S‘» far. Ttnasrans lias only been 

retoidetl Jiuce in man 

Morphology. Ilodv wliiir or redili^h, head curved dorsally, with 
two mfinbranon^ lalcial r\|»,un''iiiiN. broader behind than in front. 
Male 3 to lo cenlinii tn> in li iiglli. with curved tail. ]>ossesMng two 
simdl lateral memi»ranoll-^ winj.'v. ^nd twenty six ])apilhe. hVmale 
g to 12 eentiinotn s in 1 * ngili. wnli an obliiM tail. Kggs 75 to So 
in diameter. 

Life-History. Dexrlopnn nt |•^ -.iniil.ir to .1. //w'V/nuWc.s. 

Pathogenicity. It olien eauM ^ intestinal and m rve svmpK'in.*^ in 
dog>. lN)-.t innriein lie* nnei's.i of tin- int«-tine is tunielied and 
catairhal. 

Belascaris Leiper. n^o;. 

Deflnition. •X-'e.nid.e with the anterior end ol the body bent 
ventrally. (iiiiile (oai^ilv slii.iled, ie*'0])hjgn'- with a distinct 
bnllxHi- j)oiiion. -M.ile witli a ])ro!)ni.ir l.iil i.r., like a closed list, 
w ill) foreiMit'er '^‘■nii e.xti ii<h d. Inniii'^litilely behind the anu^ llu're 

a protiibeianee. with .i pan fl ptipjll.e. On the tail tlu-ie are 
two Niiilial and two lahial ]•.:il- ol p.!))ilke. the li])s of which 
siippoii ,\ slii^in expaiiMnii Ilf ihi (iiti<le 'KIk' te-‘lis is situate in 
li'i- jnii*ri«'r li.ilf ol ihe l)od\ | In- nia <i ininalis is remarkably 
lop-: aiwl Iheii- is a sh«>it epn nlatory dm t . Vcinalc W'ith vulva 
situilid in th< anterior ]>art of ilir- l)od\ . li!gg w'ith a honey- 
((nnl)«'l dicll. 

Type. >ilir.iiik. 

Belascaris cati Slnank. 

Synonyms.- iiraru*. wysfi^x Zeder, jSo»i; J.strtm alata Belling- 
ham. 1839. 

This/lstwis i*- - in cats, ami lias been recorded nine times 

in man. 

Morp]Mogy. llt-.nl I iin * il vi iilnilly, with iwo incnibniiious 
lateral ^igwansioH'-. • lo (> cMiiiimliv'? in lengtl); f.'inalc 

4 to 10-TCnfilIletri‘s in Ictinih. 

Life-History. --Similar 10 ,1 h‘vihru,<iiU’\. 

PatlK^enieity. — It ranly cauM-s ;uiy sxinptoms. 
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Genus Lagoohllasoarls Lcipcr, 190c). 

Definition. — Ascaridce with dt^nse ruticular lips and intcrlabia 
surrounded by a ridge and furrow, separating the lips from the l 
of the body. Oesophagus simple. Shallow ledge-likt' cuticular nlae 
extend along either side of the body near the tail. Eggs mosaic. 

Type Species. — Lagoclti/ascaris major Leiper, icjai, in the lion. 

LagochUasearis minor T.eiper, loio. 

This spiicies has bec'ii found in ilie pus of subcutaneousr'^bscess 
ill man in Trinidad. 

Morphology.- -Mahs ii millinieires in length by 0-5 millimetre 
in breadth, with bent ])osicrior ]>arl ol body. bVmale 15 inilliinelres 
in length, straight posleriorlv. The vulva, with two jJiojecting lips, 
opens (} millimetres from ihe anteritu (*nd. 

Hosts.-- l*ossil)l\ iuirol ilieCaruiviirn. !Man is an iieeidi'iital host . 

Habitat. Piol) iblv iiiir'.iiiial in iN uorm.il host, rim specimens 
were fouiiii in tin- skin in 111:111. An alin'd sporio.s, 

A. major, occurs in the lutesiine of the lion in East .Vfriea. 

I'amitv 1(». OxYrRiTia- Dujordin. 

Genus Oxyuris Kudolphi, 180 '>. 

Definition.- -Scmaloda in which the three labial papilla* are not 
very distinct. (Esoj)liagn'^ h»ng, with ;i iloubh* dilaicilion. Skin 
markedly siriaUfl. Mah* with c.uived posterior end, (»iu* spicule, 
and two p:nrs ol pnsaihd pa]>ilJ.e. ^'eIn.d(' with straight posterioi 
end. w'hich lape.rslo a point Viilv.i in i In* inferior pail of iliebodv. 

Type.-- -Ovv//n' vcrihii'ulaiis Liimseus. 17^7. 

Oxyuris vermicuiarls Linneeus. xyby. 

Synonyms.- IscvxWs rmniculan^ I.inn;eiis. 171 7; I'usiuna vrr- 
niiciflaris Zetlei. iNo^*. 

Remarks. Owitris \\*rnncHltiri^ i-^ ihi* pin or tlirr;id worm, and 
occurs, as far as is known, onlv in in. in .uid all over the world. It 
is believed to livi' in ihe low'ei p.ii i of tin- small intestine at first, 
and then the gravid females travel to the laige bowel. It has been 
known from the earliest finu-^. 

Morphology.- -T L is a minnte white round worm, with transversally 
striated cuticle, w'hich forms two ridges along llu- vt-ntral and dorsal 
surfaces corre.sjiondiiig to the lateral lidges. 

Male is 3 to 5 millimetres in length, w ilh a <]>irally rollc'd ]io.‘'i( riT)r 
extremity, with om* spicule and six papilla*. Femah- is lo milli- 
metres in length and oTi millimciiv in brecidlh. wiih a h>ng pointed 
tail. 

Life-History.-— The egg, when depo.sited from the nieius, measures 
50 to 52 /A by iG to 24 //.. with a thin slull and a faiily well-developed 
embryo. The dorsal surface of the (*gg is more convex than tlie 
ventral. These eggs escape in the ftcccs. Thev are then reintro- 
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ducod into the mouth or nose by solf-infcction, fiuits, vcgetabU"A, 
etc., hatch, and grow in the small inte'^tim- into male and leinah*^ 
After fiTtilization the imdc'S die off and the female^ travel inti) 
the c.eriim. and later into the colon, and have a gii.il lend(*ney to 



Fii,. 2^7. I )i \'M oi'MLNT (ii ih viin.s ut'iiiiu if/itrti, 
^AlU-r I.A:uck«iit, Ijoni Stilus.) 


wamh'i tiiii)tigh Lite anii'^ 1o the Diit^ile. I he dination of life ot 
<> •\'rin}i tiltfii' in tlie huinaii body licit known. 

Pathogenicity. In laige niiinhc'i'^ in.i\ set nj' i-ntMof olit]-, nj 
Miiall ninnber- il ean-iesonl\ iriilaliofi 

l)l\ IblON lU KSA'I V. 

Definition. Nriihitoda with tine ciitinilar hmsa in tluMiiale. 

Classification. 1 eiocM ei\<‘'^tit<‘it>llowiiut.!l)l(‘i<irih('iliit<-iciiii.i> 

lion oi t Ih* \ ai i«)ns hmsaU- i nnilK“s re|)re*>enu •! !»\ spe-c les ni m in : 

A Mont ]i w li h ^ini|»le ixn c-. no Imceal l.'i])' iile* 

ifO M.ih- with laiet Imr-.i and elun-.'.itc'd lays* leniiile 
ovip.iroii'^, nteii div eigeiit o\ iject orspn-si nt . -J ni t‘s- 
iin.d ii.iMM!*-'- J'n't 

I'/ii M dr w'l' li ''hoi • hni .ind snini i.iV''; h'ln.dc* o\ ip 
•non . uleii i‘<>n\i ri;ent . o'lp’t'oi"' .ili'.i'in 1 
ii.n .I'^n I Alii ■*;/. xliJtr. 

I’ \i-iniiia ‘.iiuj»!e c*pi niik,. l.-.idni'i niin.i l.u .:»•!. nee d •' in n!*- 
:pi.»i<Udl'\ c hn iih'ih, s III I e.H : 

• </, Moiilh «MpMd< i>eni doi>.di\' .iiid b\ p.iiied 

hil.Mc'r.db .iri.ine.ed pl.iie'' b/i ’ /eN.i*^.'/c'Vc . 

I’l.ile'i wn li sniooili edt^c* Wridor. 

Hales wit li loollii-d edei \ ncvloshuju. 

{h) ^loiuli ca]»-'iili* lemim.d eiiauled I»v i mu ol '.eta* 
Sfronnvhiha. 

BURSATA. 

h'AMIlV II. SlKON(;\J.TI).I: CobhiiJd. lS(ij. 

Xeiiiiito*ki wi*li cylniclroid, rjrel\ rdilorm bodn's. niontli iiMi.dlv 
with wide buccal ca])siile. with n'lin ol e-hnnioiis aimainn . .md .oi 
‘eso]>hagus nioie or loss cnl irged ])osterioi ly. Male \mjIi .i huivi 
copululrix and two eipial si>icnles. IVni de witli two ovaries: 
vulva sitiialcd medially or ]>osteriorIy. As .i lulc*. tin* s]>eeie‘. are 
small. Oviparous. 

Type Genus.' -StronffyIns Mueller, 1780. 

Other Genera. -Triodonloplioni^ J..uoss. i«)oi; Uisof^ha^^osfomum 
Molin, i8b(). 
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Trlodontopborus Looss, 1901 . 

Synonyms, -1 riojmilits Looss, 1901. ncc Westwood, 1845: Term- 
dens Kaillu t and Henry, igog. 

Stroiigylidie witli snirill, aliuoi'l i-phcrical. thick- walleil oral 
cavity, arising from 'the lloor of wliieli tlinc tirlii are found, each 
of which consists of two surfaces joined logetln r at an acute angle. 
Male bursa is hnelv serraU d nt 1 In edge. 'I'lie female genital orifice 

situate a short disl.ince in fioni of the lip of the lail. 

Ffiund in hoi^e^ .mil nu n. 

Triodontophorus deminutus Kaillict .and Ibum, 1005. 

Synonym.- /tniiJcns dcininuin^ fKailliet .and Henry. i(;o5). 

Kniliiet anil Henry in 1905 discuVi o-d that .1 male and female 
))aiasite ])ieM'nted in by Monesiier to the Parl.-^ Natural 

Hi-tcny Miis.-nni. and cidlected posi-morlein front an American 
iiegr«» will) die«| in AfayoKt. w* n not ;tnkylt>^toim s. but hi longed 
to L()os'n*>* gi nii^ rnndn}:ln*dtoyt!s f ln-v nanuil tliein deminutus 
because of tln ir small si?*'. lAiper .d'^o mi'l with some speeitnens 
ol the'>ame .‘>|>eeii*'. roih el ( d «M 'dual and 1 on !i(jo Maojues. 

Il Ini-^ now reeorded in .* n.'nil>ei of i .me- It i « -I'.o found in 

monhev-*. 1 hell iioim d Indtp 0 i'* the 1 nee nwi Viim* 

Morphology.- To Ibe n.ikcd i x*- ilnii '•i/i-.ui'l Kil .•piHMiinm- le'-einhle 

tlifNe of rirkyloslomes. ’rh<* hodv i" whilt* .il. liipiiiiiL' l**\v,inls 

the (*nil. Cuiide Ir in-'Vi tm-Iv Mii.iO-d instl •nini-* nii •»\i‘ili.iia;ing lMiiiver.se 
Inlil ,i4*.r«>*»s lln' \cn1i;il suil.n( «»f 111* l»" Iv .n llii* ol till i*\4 I'l Itny pore. 

Tin- inoiitloi «>]Lii 1-^ iii(nlei.iiJ-lv d'*' I'k p,*d n'llli .1 de]»ih i-f ii'di jniniiin tre. 
TJu- 101 siiiJ.'ue 4 .11: ]«*• in dl k.'ni* like ‘ idnie'di.iP p.ip.Il.e, .iiid ih.' 

•*dge .mirioiijifN tie* iini.iii'' Oi ih.* eii.iitii \mi 1 i .1 di.idile sern--. ol rlehcnte 
iMiipes < r.J iiiljili- I !.. m swu rfMisUtiiie tin* imitjj.J .ukJ 

intiTJiiil epi'vio ol till eo.r.m.i i.Mi' d.. 

The iiuie.ii c.tj>sii]i' is a li.Lnil li.'ip'il ihninoiis ,n'nitii;i‘ • ippecl and 
i'oveTi-d in hv tie* oll.n in«l ilie i Miona i.nli n.i. I'o^'liriorly it toiiclies 

ikt* dil.ilfd I I'd ot the <r;srip1i„i:u-. wiiosf iliiniurns liiiinp exp.Lnds into a 
Mimiel iiniliiiji wjili till* ciitide 'm tl.'- oiit'-ide nl Ihi* ii*soplidpiis. and coming 
ii» .11 til, . uljcle 'll ihe hun.il ca\iiv It llirei- eulicul.'ir edges projoct- 

niu ndn flu* limi* n. whu li i\ro coiiimiud iorwaviis :is three stout chilinou.s 
proi.‘j,s .1! leeth uni* ilorsal .nnl two vfiilral. 'Jin* i liaraclers of these teetli 
are 'nu i iin .dlv important T lu'x' .ire formed of two plates curved longi- 
iLidinaliy anl im-i-L lo foini a keel. 'ITie lesopliagie is mii.sciil.ar, o-R iniili- 
metie loiu; wiik ilireo Ikshy v.dvcs gunrding it. entrance* into the chyle 
intcsliiii*. 'I Ilf 11- nm is ^hort .ind eiuls m tlie .'inns, whn*h is 0-24 millimetre 
irom the tip .1 r.:.- i.i'l Tin ii*iorv svstem opi-n-. ini Ihe ventral surtace 
ludfway betw# 1*11 \ m* po-.leiior limit ol tin* biici al cjvily ;iiid the nerve ring. 

'Ihe malo is millinn-tn-* long by o\V* millimeire in lucjidth. with a 
spicule O'O millimilre long. I'emale 1. i ^ to ii» millnnetres in length. ;nul 
0-73 millimetre in brendlh. with a l.ipi'niig iiosienoi extremity. The vulva 
IS liearly 0-48 tTiilIiinetre finni ilu* hinder end Tin- vagina is **hoi I , and opens 
into two uterine tubules. 'ITii- iiieini** '-ggs .10* *io to -So // by jo y/, with a 
delicate shell and often a moriil.i. 

Lite-Hisiory and PathogenicUy.- rnknuwn. 
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CEsophagostomum Molin, i86i. 

Stronf»ylidaj in whidi the mouth is small and circular, with a 
diitinous ring, which carrier a fold and six pajnlla*. There is a 
marked swelling just behind the anterior extremil y. Male biiisa 
with two equal spicules ; fi^male with two ovarhs. and the vulva 
opening situate near the anus. 

Type Species.- tF., snhuLatum Moliii. tSOr ; Hi. deutaium (Rudolphi, 
rSo;,). 

Species, -'Fiftl^ha^os/oiniun apio^iotninn ninl (F. ^rf^Umno^foinitm, 
viiX . fhoina:>'i Raillict and Hcruy, igoi). an* known in man, but other 
species are found in the gorilla, chimpanzee, and otluT monkeys. 

CEsophagostomum apiostomum Willach. 

Synonym. ■ hrmnldi RailJiet and Hi*nry 

This worm wa*^ fouivl by llrnmpi in ey^t-like n(«lul(“i in the cieeum 
and coh)!! of .i negro on the Omo Rivi‘i near Rmlolph's Sea in h-asi 
Africa. Tound also in nninkex'-. 

■■■T*Ac.(;onliiit; to L<‘Hiei, tin-* p.ii.i>.ite ocelli--. Ill => percent, of the 
natives 'd Xorilieiu Nigeiui. 

Morphology.- -I'oiuale s-.*, lo ui-js tnillimr.trf't loir.' l»v • * 2 ^.*) l'»u\v-5 niilli- 
mutre broid, wliil*- .uul rvluulriiMl taperjii;^ towdnls the posterior (iid, 
Cuticle Lr.ins\ or'^ely .stu.ited is .i di>lensioii iKibiiiil llu; oral cavity 

which is Jonuod ot a culu'ul.tr lj.iur| with a luown with twelve spines; on the 
Ironl aij(i inncT side Liinell.e; six head p.ipilla* (two literal, four siibineduin). 
Posterior end loiindeil oil with threo broad undiilition-.. 

Life-History. t)iitsi<K‘ tile body similar to tliai ol thi Anky- 
losloinos. 

Pathogenicity.- 'llie young lorm like nothdes in the large 
intestine. 

CEsophagostomum stephanostomum \ai. thomasi Raillict and 

lleuiv. rqoi). 

This sjjecies was found by Wolferston J'homas in tumours, 
nuinbciing JS7, in tlie large ami Miiall intesiim-^ of a man in Jhazil. 
The tumours \v(ie iu some iiistaiiecs large i nough l«» diminish the 
lumen <»f tin* bowel. ICacli tumour contained a lualv and a iciUtde 
worm. 1'lie ^\ww^iF.. ^tephdno^Umiim Stos^ich iqoq. was found 
in the large intestine of the gorilla, aiul <i variety . siii}»lianoshmium 
var. Jtinfi^era Raillict and Ifi'iirv, U)on, i'^ found in the chiinpaii/.ei . 

Morphology. — 13 ody cvlmdiiiMl, ihnk, only altmiuited lowanls the fs 
tremities. HucchI capsule willi iin cxlernal crown -.cS limclle Mil-* 
17 to 22 millimotres in length ,ind 0-75 milliinelre bnnul Huis.i tlu-k .it 
the sides, with one spicule lo I't?.*) milliinolres long. J-Viii.ile i‘» to 20 

niinimetre.s long by o-q milliinelre bro.iil. Vulv.i in front (d the .iini*-. 0*5 Lo 
0*525 iiiillimetre Ironi the posb'iior end. 

Lil^History.- -Not know'ii. 

Pathogenicity.- -Forms tumours in the wall of th<', small and 
large intestines. 
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Family 12: Mi-i vs'jki>nw,yi ipa- I-iiinr, 

Nt‘miilo(la\vitb simple mnuth. veiyMiKill ai\ ity. jiimI not ciiKuTJfcl 
to lonii ii buccal e.ip'-ule. .nu* .1 bur^ii iii tiu male Miili tine lull 
si lulled rays j wn spuaile^ 

I lii'^ lamil}’ nn lude'* ti uiimbei iil ^eiier.i. p.ii a-'ila. in the liin£;s <>1 
doniest icated .iinnals. 

Metaslrongryliiue Jaiinr. n^i.s 
Metustrongylus Molm. 1 nmi . 

vviili iiioiitli siirruunck fl by -.ia siimII ]i>ipill.e. M:ilo with 
a buirtcL f:(i].iiUi.iri\ .iiui twn ^pioules. with two oxtinos aiul a tapeiin^ 

p(»sterJor ^ ijfl . viiJva •^ituale lu ihe liiiuh*! h.ilt ul the hedt . Kmhrytis without 
teeth, .111(1 with slightly <h‘\eJii]K‘d ((*'«< ip]i.ige:il biilh. 

Metastrongylus apri (■in< hn, 1 7S9. 

Synonyms. futiJms ^ W/'#/ I* Ik 1. i , 7^ tt/'V* (iiiii-hii. 1789; 

i^nt' Kiiilolplii, i.Siiit. s . \h libs, isa: t Inttfutfus Uu- 

j.ildlli. ihl.S, > I Means; |S-»i 

Mc!iii-itonii\^it\ ti/". . I-. lint iifu oinemiiK l(•u 1 l'l iii tin b* mii. hi. il tubes dI ]>igs 
111 (hTiu.iny 'Oil pel leul liiilin 1 > in per ii in L( ip/i^i, cm i .isimi.illv 11 
iiileets oilici .iiiiiu.ils nil liuliii^ pi.iii / u/ /i.(i /;# c/f . K.iiiiey, tniniil 

by K.iiiu'y uii<l bv Urianwi niuiiMin nl lu.m wiili this pai.isiie 

I Mesiiig ifi'(imn/( il llu‘ Will 111 in llu biej -.l .1 buv ..;;m 1 ,i\ mi KI.kisi mIm ig 111 
|S^r^ h Is s.ilil 1(1 ,ll (1 ill 1,1 HI llii Uilc<.tiUi 1)111 Ihl*' !•* IuuU'kI UpOll /Is 
«u I I'leiii.il .iv n.^ le M.il ii.iliit.it Is 1 lie bine wlu 1* ii in.i v 1 .nisi> pneuiUDiiij .ind 
bMiiiehili'^ 

Morphology.' Hods lel.itiMh '^hoit .oloin v^iuu ui blown; nioiitli with 
ax Jip>, ol whn h the two I.iieud aie llie I,Me,(*»f. M.de’ l*> j.5 niilhnielres 
111 length, with bdiiln'il biir-.i with ii\i rib-% 111 e.u h Icbe, .mil Ihiii spjtnles 
about .\ niillinietn s iii ]eii>;tli l‘>'inale‘ eo to [o niilhiiu ties m length, with a 
euived ]'osteiior end < lose an lum! ol wlmli is ilie .mus, while the vulva opens 
on <i ptipill.i inst 111 Iiont ol iliix hggs eliiptji .d ■jo to too // by Vt to 7.: /i, 
when ovi])i)sited. llu-y .die.idv < ont.iiii .111 eiubrvo 

Life-History. tMilv the embMonii and l.n \ .li ib m Uijniii nt ti])pear tu bri\ i 
iKien .studied l-rom .in.ilogy w'lili \iiUvIosii.nKi a ‘•km nil'M'.tion wiaild be 
presumed now. id.i>- .md fiirilwi (lu i.u i th.ii the w’oi ms h:iv< been noted 
in the alinieiitaiv (riii.ii be.ii*<. (|iiiie a dijleient siLmiiii .Line Jiom what it did 
years ago. .is il in.iv be n.itiiral lor ihi woinis at time*, lo ii,i\el iioiii the lungs 
to the bowel like tli'* Ankylostoiii.L It is nitiieMiiig to note that la'iiekait 
I. tiled to jiiUvt slieep by Icediiig I luMii With bi (/iiclii.il nnu ns lull ol embryos 

Pathogenioity. - I in*, .snbjii t h.is lennih bei n stnilnd In- Santioiiln, •*iiid 
(oiwi-nIs essentially ol brom Inii*., bioiuho pni'iiiiioin 1, .mil )in(‘nmonia. 

Immit.y j.;: TKb ii»)siKoA*.VLii)A-. Iai])ir, 1912. 

NniialcMl.i wub iilil'oini Ixulirs- i iihclo lu.iihrdJy struitrd trans- 
versely or longii ihliiirilly : iiimiili willioiit biici:al cat'Siilc or lootli 
armature; burs;i l.u-r. witli wt-ll iirveIo]M*(l rays: jLM uilal pore m 
])osterior halt «»l bod\ . ovijcc-iors jiiosmt; oxijiaious. Iiitrslinal 
])arasilt*s. ' 

Nematodirus Kansom. i9i>7< 

Trichosirongylidse with biiisn i^rovided w'lth double veiilial median ribs, 
two donsal ribs, spicules long and tihlorm. w'lthont ai.ee.ssoiy piece Head 
50 microns in diameter; culicU- with eighteen distinct long’itiulinal ridges 
(Vrvical papilla* aliscnt. 
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Type Species.- fiUcolltb Rudolphi, 1802. 

Remarks. — 'i'ho subgenus Mccibtociyriis Kuilliol, 1912. with ilistiui t it-i vv .il 
(}apill;e and 1 iilu ular ridges Uttlr tippriicnt. t mi Lams the liiiman parasite. 

Mecistocirrus fordl Daniels, 1906. 

Synonym . — .\t matodints Mepln'iis, i'H'i). 

This wmin w.is discovered by JVII 111 Iho l.is’es ni a. t’.liinaman in llmig 
Kong, and dc-jcnboil by btcplii*ii>. 

Morphology. — The male ineasiirt-. 21 millimi irt-s by ii-4 Tiiillinu-tri.', and 
])asscsscs an attenuated head with two ti*r\K.il iMinlhe. ami .1 in'iuth with 
two latcT.'d pa])iJI.e. The liiir-^.i '.how** two well iiiiirki‘i| loU*''. (.uiitimied 
dorsally on to llie liody .is .1 V-sii.'iped ^.lit. Tlieie one i).iii oi vent ml rays 
and .-.ix ]>.iirs ol doi.*«.il my-, an anterior. 1 wo niiilclie, .nul tw«) ])o-»ierior, 
wluch Iasi .iriseliuin a coninioii stem. 'Hie spuailos .ire very long (7 niiHi- 
iiielres) and di'licate. 

The fi'ni.ile iiie.isiiies 25 iiijllinieties long .mil pos.e‘«^i-s .1 jiointed t.iil. on 
wluili tin anus opeii'. 0-2 [iiilljini^tie lioiii the li]!. while the geiiit.il poie is 
0*5 inillinii'lie from the s.iiiie estreiiinv I nteiine rgg ine.isuies iio //. 
l>y 5.1 /*• . 

Life-History. -Nolhmg knoun as to llie liii liistoi \ . 

Pathogenicity. It is not •.I.iti'd win tiiei it I-^HI i.-« not p.ithn';eni> . 


Hscnionchus t nhb. iSf)S. 

Synonyms, flir/noiii /ms stih-^, too/, , Slto/ii^vh s t ). l-'. Mullei , /';*•» 
jhir/c. 

Strniijgx lidiL with tiiKiiiiiMl inoiitli Imi'-.i li willi 

nifdi.m lohe :i-\ mmi’l m< ;il. -pu slimi wiih nil .n ii'^suryiui'Ce . 
tiMll.llr with Mllv.i siliMtc pi)sti‘ll(ul\ ail«l l)\ soilU* IcgU- 

nifiitciry appendages. 

Type Species.- liicnwmlm^ vontorlus Kiididjilii. iS‘ ,5. 

Hsemonchus contorius l\iidol)ihi. iSi) ). 

Synonyms. -.S/nu/gv///s couloriu\ l\nd(»li»lN rSu;; S. i,liioflts 
Moliii, i.Stir; .S. /^lucct l^laci-. 

'Iliis worm was found hv ile M.ignlhji'- in .1 e.i-^e id .inami.i '-up- 
posed to he dill' to Au/iy/nstuma duodcihi/c, and from which lli(‘ 
'specimens were ohlaiiied h\ liealmeiil with thymol, aller which 
treatment the p.itieiil rapidly reeo\ eied. 

Morphology. -r>o«'y re«] or wliile, lililoiin. with .itlenii.-li’il f\ti erinties 
Anterior exlreinily with two oeixn.il papilKe in the lonn -d iuMli ilin‘f.tecl. 
I>.iekwanls. (ailiele liiielv •lUi.iieil \l.ili-: m to 20 niillinielres i;i length, 
with biiisa pro\i led with i w<» IoIh'n ol win* h I hi iigln 1 .iiries .in .isvinnii'i'K al 
median lobe. Tin* two .spienl«‘s nie.isiiri o-^ to (•■ , nnlliin>‘ire 111 leimili ..nd 
are edoli lurnished with .an ai-ie-^sory portion b'l m.ile; 20 to 
in length, w'lth caudal exli emu v ])iMnled \nl\.i "ilualeil in tlie jwi .h-nnr 
tifth ol tlK‘ body. Kggs aie ellipsiuilal. 7 f» to «»j ti lung liy .| t lo \ ft bi“ad- 

Life-History. - -The eggs quickly diwelop wluii pl.n ed m pme or 
muddy w'ater. producing iliahdite emhiv’os; td** l.iiiei undergo 
ecdysis. 

Habitat.- -rhe* inio'^tiiu* of the goat, sheep, c i* . 

Pathogenicity. — Produce*^ aua’inia. resembling that of ankylo- 
stomiasis, and lias a hieinolvtic toxin. 
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Triohostrongylus Looss. 1905. 

Trichostrongylidji: with body tapering gradiiallv from the genital 
opening anterioily. Head with tlnee small and Idnnt or 
pt)inh'd papilhe, without cuiHijlar ]»rotubi r.inc('^ <^r mrk papilla-, 
ruticlc* trans\\:rsely sliicitcd: aw)pliagus long. Male with the 
bursa closed round by laigi Mdi Ha|»>. A^ithoul evident median 
fold>; spicules ,si)(K)n-lik<*. with a boat -shaped acressoiy piece. 
Female with thi* genital Mpening in the j)o.sierioj half uf the body. 
Tail bhc.rt, with two mii.iII papilla* neai the tip. Kgg thin -shelled. 

Type Species. -1 ruhn s/ri ; ;/•; vln^ reiorla / Mvm i s Zt •<! ( t. 

Four s])ecies uf in^l‘re•^l in tro|)ieal pathology: Tric/iosiroHi^ylus 
cohibriforntis, 7. I^oholitru'^. 7. viirinus, and 7. oricnfalis. 

Trichostrongylus colubriformis (iiles. i8()j. 

Synonyms.' -Stroiij^yii's miitbrijormis (iiles. 1^92; 5 . instahilis 

Raiiliet. rNo/i'. -S*. i^nhtili^ Loo'^s, 1S05. 

I lu< ^]h-c'ies \\i\< found b\ Looss in pcwi-morieins on h'llahs in 
Alexandiia and ('aim. and al^i In Ijim.i in a woman in Japan in 
nian. howevei. it is oiiK* an aci'itlenlal ]>tirasite. being iisUcilly found 
ill the duodenum, rarely in tin* stomaeh. c»l shei]>. auteloT)es. drome- 
daries in ICgyiit, monkeys in North Anh-ii<a. and sheej) in India. 

Morphology.- Male \ io 5 millimetre'^ in length, and 0*08 milli- 
nil in* in ilm kiu-r^^ just in Imnl ol llie hnisi. S]>i( nle 1^5 to t.| 5 //. 
ill length. an<l the ;ueessui\ poitmn 70 fi. in length, with a long 
iniismlar (csoplj.igii-^. Jhusa with two latt ral semiiircular wings 
connected by a irons bridge. Ribs arianged as\ininelrioally. 
Female 3 to (> inilliiiielns in length, and about i»*f>9 millimetre in 
brccidtii. ]\)Slerior extremity lajH-is to a iiointed tail, in front oi 
which the anus is situated. 0-053 1” '*'0/ mininielre. and the vulva 
1-03 to 1-2 millimetres, h'gg- 72 to 80 fjt. h\ .|o to .|j fi\ when 
ovi])osited. generally contain »-ight to twelve celled embryo. 

Life-History.- Resembles llmt ol A Hcvlu^/uHia li if odntaf e owiskh' 
the body, arcordiiig lo I.eiper. 

Pathogenicity, d^elieved to be iinimpiuianl. 

Trichostrongyliis orientalis. 

Synonym. Ti irhuKirnH^^ylus stihiiiis Loj>v,s. 1803. 

TrichoMn»ngvhl'^ eggs ha^e recent U b<*en found in the laeces oi 
a coiisideral»lr |Micentage <»1 the .i.gricnli ni al population of ccitain 
districts in jii]»an. md i-. probaMv the same as that recorded pre- 
viously from japan by Ijiuia and Looss as Tn'cht^slron^vlits sublilh 
(vide T. coluhri/ttymis, 'I his ^in-cies differs slightly in details 

ol ray-di.sposition in the bursa and in configuration of tlie spicules. 

Triohostrongylus probolurus Raiiliet. 1896. 

Synonym.- -Strongylm probolunts Raiiliet. 189(1. 

This parasite lives in the duodenum of sheep, antelopes, and 
dromedaries in Egypt, and has also been found in man in Egypt. 
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Morphology. — Male 4-5 to 5*3 millirnclres in o-oS milli- 

metre in breadth just in front of the bursa. Spicule I2(» Xv 134 /a, 
accessory piece 73 to So ^ in length. 

Female 4-5 to (> millinietres in h'ligth. anus o*(»4 «»‘03 niilli- 

iiietre, aihl vulva to 1-23 millinielu*^ in 4»t tiu tip (»t the 
tail, which short. !Cgg jh to So a Uy .j ; (o j.o 
Life-History.- -'1 his is unkiuaMi. ' 

Pathogenicity, l^elh ved to hr uniinportant. 

Trichostrongylus vitrinus Loo'^^. lo' 3. 

7 \ oitrinus found in Ihi- dnodennin oi ^lierp and dromedaries, 
and also in man in l''gy]»t . 

Male 4 to 3-5 millimetres in length hv o-oSs niillimetii* in bieadth 
in front of the bursa, whieli is l.irger than in the other lw») si)ecies. 
Spicule i<)() to 170 ft. aece‘^M>r\ piece S3 10 03 // in length. 

Female 3 to <>*3 inillinn tres long: vulva 1-13 to r-.:3 millimetres 
in fnmt of the ti]» of tho tail : egg s j to <j'> // In' -in to 30 
Life-History. Thi> i-. ii<»t known 
Pathogenicity.- IlelieVi'd uOu imimpoitant 


ij: .V\» ^ I i>sin\ni>.i 1.00--,. j(pi 

Sirongyle'^ wiili .iinn'd moiiili .ind hm-^.i rojailatiix pH»\ideci 
with rib^. 

Subfamilies.- Am'yloM(»min.'i‘and Ihmostomiriie. 

Sfni.\.VlII.V A\( VI nshiMlN.l. I.OONS, !()! I . 

.Vnk\io 3 lomid;e with moir or iiinnrl sh.ijH il nmiilh eapsnlr. 
its walls on tin veiitial sidr. .iiid. e'-pi-i ially l<»\\ar>N llie anli-iim 
edge, provided on eai’h with two longitudinal thii killing'- 

pr(»jeeling outwards like lidgi-* In tin gutter-like de]ir'"««sion^ 
between the ridges lie the t«‘iminalioii^ ol tin- dorsd and lateral 
pa]>illary neives. Floor oi tin- moutli e.ivitv with one pair of 
inner ventral teeth. otherwiM tree fiom tooth like simetuu^. 
Aperture of the doisal (esophageal gland siluatfd in tin wall of the 
mouth capsule. Ibirsa of the mcile elo^rd all mund. Only oiu 
third of the dorsal ray is cleft, 'rin* eoniM* of the gitiiltil lubes i-^ 
longitudinal. 

Type Genus. ’Ancylosluma Dubini, 1^43. Other genus: Vmi- 
naria Frolich, 1780. 


Aneylostoma Dubini. 184,;. 

Synonym.- - -/hn SmiitsDujardin, 1845, prn parte. 

Awylostmiinec wuth the head end. where the mouth is situated, 
abruptly truncated. Mouth large, round, with its venlr.il margin 
anned with two pairs of strong hook-like teeth, the p(»ints of which 
are bent backw'ards, while tlie bases are rontiiiumis posteriorly wdtli 
longitudinal rib-like thickenings of the external surface of the 
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capsule wall. The aperture o£ tlu* dorsal cjusophag**al i^huul can 
be seen in the doisal wall of the mouth capsule*. 

Male w'illi :l threc-lobed bursa, broader than Icnif'. with two 
spicules. I'einalr with vulva b«-hiiul the riiiddh* ol th(‘ br.dy. 

Species. -A uuuiber of S|)eeie'» an* known in in.in, do(.;s. hear^ 
civet eats, and other carni\oi.i. 

Ancylostoma duodenaJe Dnl'ini. 

Synonyms.- Sfnnnivlii^ quadniicnlaius Siebold. ii'5i ; Dock- 
mins ancvlostomi/m IMohn. i>'<io: dnodcnalc ('ubhold; 

Slrnnf^ylu^ diindciia/t' S( Imrider. duodt'Huh^ Leuc- 

karl, iS7b. /^n> I'artc. 



I'll.. 2' - Antxlo loihit J II toD.u (iuotiniiilr L>i inM, 

•hiot}, DUI’.J.NI I.*' [3. \I\lf. iUlKSA. 

\lALt 

(Joviiii ]i]ii>tii,^i.i()lis I Ih-IL] 

Thi'^ wiiiMi will! h i>i lie threat caiiM* ol tri)|>iiMl unieniia. was per- 
h.q )sknn\\n to ilic .iiuiml i'-f<vi)li.iii''' und* r the leiin ‘ lleltu/ men- 
tioned in ilie ‘ l^l)l•rs wiikh i> Mij»|iosed to have been 

written some 1330 viais n.(’. iho <lisi'asi- beinji ealltd A.A.A.. and 
a remedy l>ein^' .idvised l*i ihap-. (In- same an.'emia is leferred to in 
the ‘ Haritci Nnnliiia ’ uiuli 1 tin It rin ' pandn io{ca.‘ wliich w’as 
said to Ik; caused b\ swallowing! tlav. If this is correct, then 
knowledge of aiiceinia tliie lo j*t oplKig\ is ver^ oltl indeed. If the 
ancients did really know about tJiis worm, and llie disease caused 
thereby, the knowledge was totally lost, and it was not till Diibini 
in iS 'is discovered the worm in a peasant woman in Milan that 
modern medicine knew anything about its exisienee. Pruiier, in 
rS4b, found the par.isitc s in l‘-gypt, and ( iriesinger, in 1851, showed 



AKCYLOSTOMA 




that it was Ihr canst- of Kgyptiaii anaMnia. Wudu'irr, in 
found Uiat it was the cause of tropical anaiuia in Hra/il (calli-d 
■ oppilagSo ’). Perroncilo found lliat il \\\\^ the cauM- of the an*uinia 
which badly affected tlie miners employed in the I^t. ( ioih.inl tunnel, 
(rrassi and Parona in 1^7^ div,('(iven‘(l llie igi;s in the laces, thu^ 
t'liabling a diagnosis to be made during life. T lie widt' geographical 
distribution ot the paiasite. and llu* amount of di.'^i'ase wliicli it 
CciuseM. is slowly being reah/Atl. and the. chaths from ana-mia. 
gc^ieral dropsy, and so-called beri beri. etc . m dilh*rent tr«»i>i('al 
regions are being found to be dne to ihi- animal. 

Tlici development and meiliod of infection have Ix-en rompleti'K 
trac(‘d out bv Looss in Kgvpt in a most mash rl\ in. inner. 



j*»') -C'ori i.\rii»\ .>! \\ V 

pToiii .1 hv ). |. 

In 1902 Stile'' lound lliril nndi-i the lerm I two dif- 
ferent parasites wi-ii' being eonfii'M-d. oiii- <*i>ire'.])oii(ling loDubini’s 
Ancy/oslnma duodcualc, and the tuher neu. wliieli he named 
Xecaior americauu'^. Leiper dnuMi how \^ide^J)]^M4l tlii-' lattei 
parasite is in tlie Old W'nrld. 

The gcograpliieal jli‘'nii>iiticui is jai^lMbly imi inlly knowji. 
I)ecause in man v places i I is coiifoiiiideil %\ilh Si\aior. It is sup- 
posed to be cosm()|)t)Iitan in tro|>i('al legions, aiid in mini'' and 
tunnels in (‘older climates, in whieli, of course, tlie .lir-teinperatme 
is higher than that of the outside. 

Morphology.-- < rile body is cylindrical, tapeinig iroin b.e K to 
front in both sexes. During life it is llesh- coloured. I he cuticle 
is ringed, 'fhe mouth is terminal, with a eliiliiKuc' wall, which 
ventrallv c'anirs tw'o pairs of ho(»k like teeth, ami .loi''.dlv i»ne pair. 
Close to the ba'^e of tin* outer ventral tooth opeii'' the single-celled 
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head gland, which runs lliruugh nearly half tlie leiiglh of the body. 
In the floor of the mouth there arc Iv'o ventral chitinous plates, and 
the prominent opening of Llie dorsal head gland (ollen called a tooth). 

Male, ineasnies ahoiit ro nlillinl<•lr(■•^ in h ngth by t »*4 1 o 0*5 ntilli- 
nn tri* in l)i< adlh, ,ind ■>>(’> a biirN.i ciipnlaliiA at llie jxistcrioi 
^ {‘lid, which is nini)n*lla-sh.i|M «I .ind supported by 
Jm chitinous rods \\hi«h an* ai tanged as follows; In 
Wr the niedi.in dorsal I ini- is ihi eosi.s dorsalis, wliidi 
!'i! divides doi-.illy into iwn sin.dl hranches. which 
arc r.nnirji'fl .1! tlieii lip- P.Jstero laterally iheie 
is oin- ro(.l <*•! eai h sidi- ilu- single costa dorsalis 
exl'Miia. in Iront ol whidi is a single broad latcTal 
mol, witii h divides inio the cosia lateralis posterior, 
the oo-^ia laler.dis media and (he costa lateralis 
e.Merna; whiK anleiioilv also on each side is the 
•sta vi-nirali'-. Through llie opening of this bursa 
piiijn t tin Ino spiuilt-s. unless ih(‘y aie retracted, 
uhidi aic long and sleiidei. and ni(‘asure about 2 
inillinietn - in I ngth. I he male gi-nerative tippar- 
aiiis roiisi-i'. c.| a testis in llie Jorm t»l a tubi-, an 
o\al \esiin]a ^eininalis. .ind a long i(*nient gland, 
whose secietion li\es tin jiiali* to tin- lemale iluiing 
( onjugation, .md a spiciili- nh . 

'I he fem.de niiM-ures i j to i/,inillnm*tres in length, 

» (; and has ilf viilv.i at the jinn lion of the middle 

.iinl hinder ]».iris <d tin- hocly. fiom which a short 
x'iigina o]i. n- into two iiiIm-s. whidi are divisible into 
o\'ijeclor, iileiiis. i« erpt<ieiilnni ^nninis. and an 
ovary. 

Life-History. I he .idnil worms livi* chielly in the 
- jepiniini of the host, when* 

i ih«‘V fecil iipcm the villi. 

I til Hid is only accidentally 
loiind m :\ wonn. Here 
the h-m.des lav the egg.s, 
wliieh aic oval in form, 
with broad rounded poles, 
siirromided by a colourless 
■'hell, whieh is re,ally 
double, hut looks single, 
iii.side which lies an oval 
granular mass scptirated 
fioni the shell by a con- 
siderable space. As the 
egg travels down the .ilimeiitaj v canal the granular mass divides 
into two, and finally into four segments, in wbidi condition the 
egg is usually found in tlie heres. Dtwelopjueiit prociH'ds in the 
faeces, depending upon ilie temperature of tin* atmi»sf)lieric air. In 
twenty-four hours, if supplied with air water, and heal, the embryo 
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can be seen coiled up in the egg, from which it escapes as a larva, 
and feeds on the faecal material. The larva is ncecll(‘- shaped, pointi'd 
posteriorly, and inoasures 200 to 250 /x in l(*nglh 
by 15 to 17 [A in ln'(‘adlli. and is rhal'dito in 
funn, with a long cylindrical terminal inoulh. 
opening into an cesophagus. which, after narrow- 
ing, swells outinto a bulb with three valv(‘S. I'he 
straight intestine surrounded by giamikir 
material opens into an anus situ.iie some’ di*^ 
tiinoc' in front <il the tip of tlie leil 1‘lub 
undergoes a lirst eedysis when it heconn '' 
iiariDWer, and the (eso]»hagn'^ ami niunlh In^e 
their chdi.ieterislic appearance, while ii Ini in:- 
a new -»kin in>idc* the ohilinous ('ijtii h-. >.i that 

li'o])iisj it miw 
and fei'fl, ar.d takf-* In walei nr 
inoi^l earlh. wlu're it ran lein.nij :ini hanged Idi 

months, liviu?.; on the (ood material in 

its own (.ells (-^t age of < iic*V''tnient). nining ihi‘- 
('ondition it niav l»«* quili aetix.-. .in*I i.ni swim 
and climb up ar.\' siirfaer wliirh i*^ wet '1 his i- 
an iinportaiil hn loi in ex]'l.iiiiinti ih* jirodnrranj 
of ei'rtain kinds of -.kin unpii(»n*^. It i*- now 
ready to infei t i.i.m, wlinh ii tlo#-. ihioiij^h (he 
hair lol!i('les of ilio ^hin « an-' ing i-rnpiiojis or 
sores -('.e., ground iteli. 

Prorri the liaii folli. ii lop its w,i\ \ ia tin 


(at the end of live clays in ^ I he 




Fig. 293. — THE,;MtDiANe AM» [ICmi'Rn M. i»\i i-j... .'t»| --.I iir-v/f 
tiURSA OTAii' Woj^fowa diwdvmtic slonu diwdruj 

I, Casta dorb. ills; 2, co.sla Ji)rr;alis ext<*rii.i: ? ti mi.. 

lateralis pobterior et exiern.i; 4, tasl.i l.ihr.ile. (Mif 
media; 5, costa veiilrali-'. 

(Alter llailliet fnim Stiles’s Report .) 


subcutaneous tissue into the venousbl('>i'(lvessi l> andlymphatics. In 
the former it reaches the right heart and the lungs easily; in the 
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lattor many are killed in the lymphatic glands, but som(‘ gel through 
to the blood, and in this way are carried to the lungs. They now 
work ihcirwayoin «>f the capillaries, into thrlimieii of Iheaircclls. and 
travel up the b^on 'lii. tr;u'li(‘a. and larynx inb) the (eM>phagus (they 
might bv eh.inrc gel into ihi* iiioinh). and sn !lin>iigh the stomach to 





I-K. j.i, » M /'* f /f'.i*-* / l>i i.ivi: I >i VI I Di'Mi \ r «)!■ riir- 

1 : I ii' iH .Hi \ 

lArtii l.'ii).- I I)t tll.‘ ^ V'iin ll 1^ .liUT [^‘l lliliuto.) 


the inti'sinii'. I h.- lina* ti. i ipieil l»\ ihi'- jiinniex is believed to be 
fmin seven to on *li\ In tin- --kin they unilergo tlu'ir second 
« i*ilysis. and l.io r.» ilnrd .oid lomili ■ i*d\ plaee in tliealinien- 
i.ny 1 .mid. th.' thiol lom t»» n\ • d.iv^ and the f(»\irtli from four to 
sL\’vla\s afttr lhi >1 .or’n.d I h« v iuiv\ mea-nre t to s nnlliincties in 



1*IG 11 Mt iMVi. or lo.'. oi- .lirrv/f 

f ' ‘nl’ I'MllN'I, 1^1 , 

(I'Yoin .1 jiiiM*. . M .Mill !iv ' i r». 1: 


I'Miglh. and light days Litei 
ihr geiis'ialiM* I'rgans begin 
io ati.iiii niatiiniv. and tin* 
( o|»iiJations lake placv. 
.Mid .1 IfW daV"* lat**i the Jirsl 
« I'g-. appe.'ir III fill* laci's, thus 
• nmplri ii!«* ihi iM'le of de- 
\ I iMjinn ni. nf wlin h the por 
ii.Mi alici mil 1 linn occupies 
hail to -i\ \\' ( I. .. 

1 1‘. iiioii I'liiiii’ t lilt niorpho' 

l.i.'H.a I i; im*. . »\iiuli s.iki- ]'Uu*r 

u ill- iiMT'i.iu h'l.lv iii IV i>t' Imeily 
1 •• .i|»aiil.ili ll 

< >M Miti'MiiL' llif skin llip Ihinl 
■i.i.'.i- III i|i'\cli.pinriil hei'iiis, 
iluiiny wliii h ih(* provisional 
liii.i ll i.it>-iiili- Is lormed. A 
li'i.l .idv-'.] iisiii'is in the fourth 
I ‘"i I h ii.ii iiMi/eil lij'’ llv prii- 
vi'ii.M'l ImiiimI (Mt>sule I'limeti 


vMili .1 iiiiis.il .'till :i ventnil p.iir 
lit teeth mg t ills •i.ii'etlr- •' • Ifi •. * i!’iii 1 1 . 1 I 1 il .I'lil 1 he permanent 

hiii.e.il eapsiile is lnnui’il I 'i- !ll■^il'| .i Iva. n* «ihs mi ill** .'ippi^urance ol 
tl|.‘ I fill It WOIIII'*. 


The jiuinbiT ol female', laii be *.ii. id.iiiil fioni ihe uiiiuber of 
egg.'^ in the heces by the loiniula A’ where X is the number 
offe n.iles and .1 Iheniinibei of c‘gg- in agianune of fa-c« s. 



This history has been pieced together by J^ooss from observations 
on the infection of Ancvlosioma dnodcualc in man «nnd A. canimtm 
in dogs. 

These discoveries ol Loass luive Ihhmi OfiiifiiiWMl by Lambinet. Siinibon, 
while .'igreeiiig with th<* vii‘\v that tin* woims |>i'n(‘trate the skin and work 
I heir way to the lungs, t.t»nsiders that tlii*v pii'is innu tiu* piilinotuiiv artery 
to the pulmonary veins, and in this way le.u h the gen'-r.il bloii.l -^In-ain, and 
111 duo course the jejunum, the luiieusa ot whit.h lliev pieiie. and enter the 
lumen of the bowel, lie Ix'lioves lluit the worms seen iii the tra« hea, l.iryiix, 
and stomach by J-ooss are m«*rely sii.iy sp.*i nuiMis whn-li bax** eM:.iped in the 
jir c<‘lls Jioin the vessi^ls of the lungs. Mis reasons ioi this beliel aie: -- 





Fig. 297 . I'll.. 2 <i 8 . h'lG 2 <#y. h'lc.. 

I'lr.s. 207-soi - Di.vi ).«)P.mi:nt ok 

\ltei Loo,', iioiii Meiise ) 


^ 00 . I'li;. ^01 
ilnnj ‘itiilr Ml lUM, 


I. The l.irvai ioi Ills (it J , ,t!t li.i\ i* st Idmu |i •cii iouii'i in iIh* ■.tonia' >' 

.111(1 when loiiiid Ml tins .'Mgaii are lodged IxMieilli ihc epit Uclium. 

They are inv.in ilily .I’hscnl Imm 1h** diiodninim. 

.S. riu'v have b's n loiiinl 111 the left he.'iil, in the piiliiion.irv aii'i .i/ygos 
vein.s, ni ilu thiu.irk (l;nt 111 the peritoneum, in the kidneys 111 tin* lynipli 
glands, and in ih.* comus.tive tisMie oi v.irious legions. 

4. At tlte beginning oi the infoeiion there is always an intense h.umorrhagie 
inflammation of the jejunum, which entirely sul)side.s later on, notwithstand- 
ing the presence of enormous numburs of parasites 111 the lutesiine. 
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5. Immature forms have tn^en found again and again in blood-filled spaces 
beneath the intestinal mucosa by Bilharz, Griesinger, Sonsino, Grass!, and 
many other competent inve^itigators. 

6 . A number of olhci worms which inhatiit tlie intestinal cavity at maturity, 

such as CEsophn^uitnuimv Sdeyostomum, Asnn'ts, Gnathostoma, etc., in an 
earlier development ;J .in* iisncilly lound either free or encysted beneath 

the intestinal mm.osa 

lie also c'oiisideis th.it wheti tlu‘ l.irv.** an* taken in by way of the mouth 
thev proU'ibiy puTCe tliinu''li tli* w.ilN df ih'* irMiphagiis like the larvm of 
llvpodifrma hunis (see Ch.iptiM WXIII.) niul reach their inle.stinnl habitat by 
way ol the ve^'Sids 111 e\.ii'tlv Uie saim* w.iv •i'* ilu«.e which |)eiii‘!rate the hair,, 
lollu'le. 

Flillt-born aiul vnn s. l ori^mi have re-invostigati-d the 

sul)jiM'( l>v .iiul :i cuimula in such a 

WMV tiui till l.iiv.i- • niild III. I finiii 1 hr Iml.tcs to the oesophagus, 
but onlv lo till- lAtrrioi . flu ilnu'*' tlien infected with 

Au^yUwtntn.t Cifniinnn (I'uMl.mi and after some time the 

si'ci'.Tiou fnen the iMinii! 1 in the lrai-|ii*a swarmed with larva*. In 
oihei (|(i,e.- file leMiph. lull not llii trachea, was cut across and its 
i-nds s. par.itely 'iiiti lu d In ihi* <kiii. and afier a time the secretion 
Imm llie 'ippirt'ut eijii i*<*ii!ained larva*. In both sets of experi- 
iiieiit*^ the dni^N liei.un.' ini • ii‘d inli-tin.dlv with only a very small 
number of para-^it<-s. 

It 1*^ tlui*; s»'tn ill. It '‘^.nui'nii^ hvjmiliesis 1 hi ‘(»rct iea II v correct, 
imt routi; IS I hi om liv '.n.-h 1 hr \ aM in.ij.irit v of tlir l:irv,'»i 

.-.lUr t 111* boii\-. 

Pathogenicity.' It caiisr*; jinkvlostoniiasis in man. 

Sl HlAMIlY !>r>nST()MI\'.r: Lofi'..'. 

\ncylo\iviniJic with small inoiith «*a]>‘'iile. wiili aperture nar- 
rowed aiOiTioily by plate*, \\ith enttiii" edge**, springing from the 
side*-, and more or le-,< inviihig liv- viiilral half ol the aperture. 
At the !m-ii* of the eoiM whiili .anies the oj»i ning of the dorsal 
rcsophageal gland iheie i-. i-n •••,nh -id** one toolh-liki* plate with 
smooth eiiges. Toils of the genital tnlu j. verv nunierims and Hose. 
MxbTno-dorsal ray thin, more es]»eeially at thr root. Spicule of 
tlu* male li.irbed ni the end. 

Type Genus.' ScuUor ^tiles, ro(>3. 

rhere arc seven genera in tlie subfamily- viz., BunosiOfHunt 
Raillit*t. fr»- ; -Vrrrt/er Stile>. nyti'.lyravhyviinnii^ Railliet and Henry, 
iqio\Ci(iiyna Railliet and 1 1 eiirv. h' inn (mod i)ntnsVLo]ixi emend. 
Railliet and li*tiry; Biithmo^f imuni Railliet and ffenry, 1909; 
and GraHituoK.chhahis Railli. t andfTlinrv. loio; but (m\y Necator 
Stiles, lO^Vi. concerns us. 

Nccator Stiles, 190.^^. 

Buno'itorainac closely resembling Ancvloslovia. but distinguished 
thereform by the small inoutfi rapsnle, wliirh is armed only by 
semilunai plates. The lieail is >trongly bent dorsally. In the. male 
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the bursa is bitobed. In the female the vulva lies in the anterior 
part of the body. 

Type Speeies. — Necator americanm Stiles, 1902. Omer species: 
N. africanus Looss, 19TI. in the chimpanzee. 

‘Necator amerieanus Stiles, 1902. 

Synonyms. — Dochmius duodenalis K. Leuckart, pro parte; Ihtci- 
mria americana Stiles, 1902 ; A ncylostoma amcricamim von Linstow, 
pro parte. 

In 1902 Stiles discovered that two distinct pjenera were being 
confused under the term Anc\'loi>loimi. and eventually called the 
new genus Ncci4‘ior. Leijx r has recently show n that this new genus 
is Very widely distribiitc'd over the \v(»rid, and is the common cause 
of ankylosto.niasw in ('(‘vhm: while it occurs in India, Assam. 



Fifi. 302. -- Tirii 30^ — Till Bursa C^uisjlatuix ok a Male 

Mouth Capmili-; Naaior americanii$ Stii Kb. 

ov Necatot i. Spiouk*^; 2. cosUi vcntr.ilis; 3, I'osia laluralLs pos 
canus Stii.es t<Tioi ; .\, l.itomlis externa el cosl.i l.iter.ihs media; 

(After Louns, ilors.i|js exKriui: 6 co*»l,i dorsalis; 7 . dorsal 

from Monso ) lolw, S l.itor.il lolw; 0 , vent r.il 1 o1k‘. 

(\ftor Sides.) 


Burma, the Philippiiu* Islands, 1m|i, J.n>.in, Aincriia, and lias been 
found in West and Cenii.il Africa and in North-West Rhodesia. 
In due course, no doubt, it will be reported in other places. 

Morphology.-— The tiody is cylindrical, and somewhat attenuated 
anteriorly. Hoad acutely beiil dorsally. Mouth with a ventral 
pair of prominenl semiliinar ehitinous plates and a donsal pair of 
slightly developed plates. Into the floor of the mouth projects the 
opening of the dorsal head gland, which apjxMrs like adorsal conical 
tooth, while deep in the cavity ap|X-ar one pair of dorsal and one 
pair of ventral subinedian lancets. Excretory pore 0-5 millimetre 
behind the mouth, with cervical papillae on oil her .side. 

Male 7 to y millimetres in length and 0"3 to 0*35 miJlinietro in 
breadth. The bursa con.sists of two large lateral IoIk's joined to a 
dorsal median lobe, which appears as if dividcd*into two, and to 
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an indistinct ventral IdIk*. Tliere is a slijiilit vi'iitral enlargrinmt 
just posterior to tlir point at wliicli the bursa joins the body-wall. 
The costa dorsalis is divided at its base into two di\'erf;ing blanches, 
which are bipartiU'. The common base of the (osta dorsalis and 
costa dor, sails exti-rna very short, wlule llu* latter ray is long, 
slender, and clavale. 'I'he c^>•^la laieialis rxieina is closely joined 
to the costa lateralis media. Tn<» small ]>iei*.HKlaI pa]>ilia‘ can be 
sr(‘n anterior to the ventral i:i\ riie ules aie long and slender, 
o*t)2 millimetre in lenglh. aiui terminate in barbed j^oints. 

I'emali* () to rj*o millimetre'- in length: viilvti in the anterior 
half of the b«)(lv. lait iieai the (f|n.iioi. I-ggs 57‘7 to Mo by ;^5 
to52*5 //,: avi-iage. f)0 by )«»//. 

Life-History. I In^ the same as A ncvlcsinnitt iIiuhIchuIc, 
Zoological Distribution.- .Miin and the gorilla 
Pathogenicity. Ii < ank\lo'-t(»ini.i^i'' in (eitaiii region^. 


Ancylostoma ceylanicum l.ot>‘-.. 

Synonym. .I//i \ lns!>*mif Ion ihtiist >innn*/ d«* I'tiiia, n)io. 

beflnition. AinAlu'.inm.i v\illi oih* large tooth at the aiiteii<ir 
edge of the month rap-nl« iiiicl bel«»\\ aiu! l)i liind this a very small 
tooth touaidN tile iiii<lille line L*»be*- <»l biiisa Jilinosl a- bioad as 
long. 

Remarks. I his worm \m»- found in tal- .ind «logs in India, and 
is the same as tliat found in the u\et «ai in t‘eylon. and in man 
in llengal hy t'laylon -Lam*, and called . 1 . ccvlamcnm. 

It ha** also been fomnl hv Darling in a Tamil and a Chinese in 
Kuala I iini]>ur. and ab«» in dogs, in which they weic* frequently 
found. 

Clayton- Lane Miggc-*fs ih.ii tlic* gcniis Anc ylosloma should be 
Jiviclc'd into two siibgeiieia- vi/. 


Subgenus . 1 m vloslttnui 


1 .1 . duotioialr. 
1 .1 . nuiimiM. 


Siibgenus ('cvlamylosioma 


(A . irylanii unt. 

I - I . malavaninn. 


de I'ari.i maintains that A. Ion .ilitnsc and A. rcvldnicitin an* 
not tile same. la c-.aiiM* c»f tin* cliaracier «»l the *aal capsule 
aiid hiM -,.ii ravs. 


PSEUDOSTRONGYLES Leiper. U)J2. 

Semaioiia with -imple imuith. and a eiiticular bursa in Ibe male 
without rays. On,- s])inih' 

Family 15; hj -'iKoNc.Yi ri)rr).'7; Leiper, tc^t2. 

SrUFAMIIY Dkk loPIIYMIN-li R«'lillic*t. 

Euslrongylidsc with unarmed moutli; t)iirs:i copuldtrix without ribs or 
bands. Genus: Didttophyme Collet-Mcgret. 1802. 
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Dioctophyme Collct'Mogrci. 1802. 

Vt-ry l:irg«‘ StnmgyliilcP with c.yliiKlrkMl l)0(li(:s, mouth with sik papilla- 
Male willi coll.ir-]ik(' I)nrs.i anil duo spioiilo. I'cinak* with oiu* ovary; vulva 
in thf anUTior Juill ol the* hndy. 

Dioctophymo renale ((hx'/c. 178 ^). 

Synonyms. -A scans <x;//s ct marlis Siluciik, 1788; A, uisccralis et rrnalis 
Ciiiiulin. 17811 ; Strongvlu'i Kiitlolphi. 1802 ; nitsiroa^ylus Dinsing. 

i^ltW Slrmi^Ylasrcaalis Moiimn-TtUKlon. 18110 ; na^ifronffylits visccraiis K.iillict. 
1885. 

This W01111 hvvM Ml Siiiilli Niiu-ni .1 in tin* ]>i'l\is (li Iho kiiim*} iiiliir dog, 
h(*iil. oll(M* .inii woJI Jl I1.11 ]M*(*n n*tiiuli*il twidvr linirs ui in.'in if the 
I (‘(.01 (Is n*.illy lolci* tn tins woim. 

Morphology. -I'in uoim is lilood-u-d in <iilou>, but othciwisi; vci v hki* a 
l.irgi* .!..£./;/* iitaihuttai/rs. Moiig tho l.ilviv.l linos llu iv aic .iboni 150 {upill.r 
I III* sidinii-ili.in lidgrs .m* well dov't*Ii>pi‘il. .ind tin* iid(*ii('i cxliomily srim**- 
vvlirii it iciui.itcd, ('nlioh iiii'*lv slii.ilt'd ii.irisvorn-ly. 

:\l.d(* .|«» ii'miiin long by | to n inillimoli(*s bii).i(l, biiisa witlioul i.iys, 
and wirii ono \i*iv I^Mlg. ‘.IcinK*! spiciih* lo n inillnni'lios ni length. J'Viii.di; 
100 cciil nnctic^ in |i n«.iUi .ind 12 inilliiiit-iH-s in t Inoknon. with an obtuse*, 
slightly i.in ved pt) .li-noi i-n-l .1 aimh* nv.n v. .old .1 \ iilv.i sitiiato =,(' 7'* niilli- 

im-lics bohind the aid-TMi • \!ii*niitv. I'ua-* ovoid, with thndi. brovv’insh 
slivll hS t«» 80 ft by jo to I i ft wiUi lU'nuMOiis di‘pi( ssnnis 

Lite- History.- IVvelopnu-nt brums in tin* Utniis ol tin h iuah\ but stojis 
at a coi't.iiP il.igr .nid do(‘s not (imtiiun* ^H.Llbi.ini} uutd Ixonght into ('(jiitact 
willi \vat(*r 01 diinpso'.l. whrn lh»‘(*gg h.itUirs. 'I he rnibi v'’o is ip> fihy 1 | fi, 
ryliiuli M,.d. .md gi.idii.dly ifi|»*iMig po>.tenoily 'the he.nl is pointed, with a 
ierinin.il nnaith without ']..i]'ill.e. but wlinh is llioiighl to be ]MOMded with a 
small pn>tia<*l ill* d.nt III** luilliei di‘vel(ipmeii! ii Jii»t known; it* has lieen 
thought that it t.ik*- pl.u'* in fish but expenmeuls have faded to justify 
this view. 

Pathogenicity. It 1- iisnallv loimd m the kidinv, whuh it ilestroys. In 
.iniin.ils It h.Ls .il'.o lif'eii loiind in in.imin.iry .ind p''iintMl tnnioui.«. Symp- 
toms .ip])i.M to b'* li.ein.il iina and tin* di.igno-^is i-, m.nle by lln* disiovery ol 
the eggs. 


I*' V.MII V !<• I'KIc lh»s(i.\III» I*. 

XiMiKilod.i wifli tin .iiite-iiin ]K»ili('n <•[ llie ImwIv lliin and wliip- 
liko; poslerUir pinion tliii k with gf nilali.i. Mmitli Miiall. witluml 
papilhe. tlw>jili;igu^ very liavetvsinp ^ jurnliar strand of 

rclls. 

Trichinellinae Kansoiu. 1 ii i . 

Mtile wiflioiil s|in nil*, l-eni.ile ]>iodiieing i nibiy.is * 

Trichurinse. 

Male with spiciil**. I'emale ]>rtiiiiu:ing Ihiirel ■.h.ip(*d eg^s 

Genus Trichinella Kailliet. TS05. 

Trlchinella Kailliet, i8o5. 

Synonym. —7>/cAf«e? (.)vv ell, 1835 , wrcMcigen, 1830 . 

Very small Tridiinellidiu, with thin, hair-like bodi(*s. J'»ostt*n(.i t‘nd of the 
male with two cone-likc' append.ige*.., Iwtween which the el sum situate. 
Vulva pl.ir.nd lar foiwariK. 
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Trichinella spiralis Owen, 1835. 

Synonym,- spiralis Owen, 1835. 

7 *. spiralis, though (lib(.overe(l by Paget in 1835 and descnlied by Owen, 
bad been previously seen hv Peacock in 1828 and by Hilton in 1833. 

It is really a parasite of the bliick rat (Epimys rattus] and the sewer rat 
(£. norvegicus), in which the rale of inlection is placed from 8*3 to xoo per 
cent., according to the locality, but it spieads from the rat to pigs, dogs, 
cats, and many other aniuials. 

Mail U'comes infected from the pig ns a rule, foi th.ii animal is particularly 
liable t(» the disease, iK'cnnse it is .ipt t{i bo fed uj>t)ii scraps 01 raw meat. 
Further, the laiva m tlu* flesh ol the pig is veiy difliciilt to kill, for it will 
resist a teinper.il lire of S<i‘' {' jm kliiig snii»Kiiig. anil freezing. Hence, though 
ham 1 m' well bulled, if ihie^ iii*i iollow ih-il lli(‘ laiv.e in its conlie are killed. 
Sausages, howi'ver, .ne 1 1 n* gie.ile.d iLingi 1 , h*r in them tin* lai va* can live well 
jirot looted. 

Jn order to iiih-il m.iii. ihi h innsi Ih- .1 s.niirc' ot infection for the pig, 
and tins, in tin- In d iie.l.tiiee i.m lonv lunn the i.it, and .iflerwtirds lie kept 
up 111 the j)ig .iiid ilien the ti.in iiiisNUin t# indii is easy. 

As i.its, pj;*'' .Mill iiwn ;ire v .iiinojuilit.in. so Irichiiii.isis is also i osmopolitan. 
It is not iim oTiiiijiin in eertani ]).irts ol Inilin, «'ind is known 111 China. In 
eonsidering the elide inieity ol the tlisease, it must not l»c forgotten that the 
wild lio.ir (.S//S sLYofa Jtro\' is Misi,oinible. 'J*he disease is supposed to have 
been iiitrodured into JCurup*- inmi .^-la eilhei by ICptmvs norvegious at flic 
end ot the eighteenth cenliirv, 01 bv Ihi- (Miinese pig from 1820 to 1830. At 
present it is ct/iinnon also in Viuen* .1 

Morphology and Life- History.- It is usuaUv found in hnman or pig's 
mubclcs, where it «i]ipi‘.bis as ininuli white specks, which when magnified, 
are found to lie eneyst^d lan.e 'lln-se eysts are oval with their long axis 
in thos<aine diiTction as that ui the mnscid.u libres, ineasniing 400 by 250 fi. 
The cy.'*t membrane is formed lr(»iii inflamed conniTtive tissue, which has 
invaded Hu* iidecteil niiisenl.ir libre Inside the lyst is the coilerl-up w'orm. 
Inthis conclilion llie larv.e m.iv live lor years, Inil iii.iy be killed by calcifica- 
tion. They are mostly tcuind in the diaphragm, the J.'irynx, toiigiio. abdo- 
minal and iiitereost.il niiistles. 

When these 1 vsts leaeli the sloin.idi ol .i iiuni or anim.il, the gastric juice 
dissolves the cv'd-wMll, and the p.ir.i-'iiis esiape. :iiid. entering the duodenum 
and jejiiTiuin, they giow into adult m-ih" ^ lo .\ millimeires Jong by 60 fji in 
diameter, and feii'idles j-j to millim*ln*'» h»iig by -|0 /« in diameter, wliich 
copul.'ile. 'J’lie males rmw' die edf, and the females, iiiere.ising in size, penetrate 
the miicosii of iJie bowel until tliey reach a lym]>li-ch:inncl, where they de- 
pt isit iheir l.ir\.e whii'Ii are bf>in ali\e. I/Miek.art s.avs one female gives rise 
to 1 500 l.irv;r, w'fiu li are earned bv the Ivniph and blood stieams all over the 
body 'the liirvfe now* leave tJie cajiillaries and work their way into the 
tissues, ,iiid 111 about lune to len d.iys ene.ipsiile in th(‘ mu.sclos, the attacked 
fibres of whv'fi il^-gc*nerj1e and b-i nnie inll.imed, and the cj'sl already described 
is formed. 

Pathogenicity. -When the fi'inale pienes the muiosa, and during the wan- 
dering through the lyiiipfi and blood of the l.'irv.c. very severe symptoms 
called trichinosis or tru.liiiuasis are pioduced. 


SUBi-'MULy I'kk iH KiNjii Raiisoiii, 1911. 

Type Genus. — Triclmn^; t'afnllaria Zedf-r, 1800. 

Trlehurls RoertcTcr aiKl Waglcr, 1761. 

Trichosomiclae, with the anterior part of tin; body very long 
and thread-like, and the posterior thicker portion sliarply trun- 
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catcd, with a terminal anus. Male with a spirally rolled posterit)r 
end and one spicule; female with one ovary, and the vulva situated 
at the junction of the thinner and tliieker parts of the body. 



1^'IG. 304 . Ttichuri's Inchiura {\As\A:rs, I-k;. 305. - I ni hurts huhium 
1701): Mai.k. (Linn.t.its, 1761) Fcmalh. 

(I‘roiii A plu»L()gr.ipli by J. j. 


Trichuris trichiura Idnnau*;. r 7 ()r. 

Synonyms." Imhiura 1 ,.. 1771; IruhoccNialitii hominis 

hclirank, 178.S; Uis/uiy Riidoljihi. itSiir. 

This wonn is very eoiimionly mvi uilli in the iropies. Ms e^gs 
appear in the f;eces, and it is un‘l willi in the «.a*('nin and soni(‘iiines 



Figs. 306 and Trichuris inchiura Linnasds: Femat.i? xnd AIai i:. 

(After Claus.) 


appendix during post-mortems. Us anterior 
end IS frequently found buried in the niin'our. membiane. and while 
in this position it is possible for bacteria to (*nfer and caii£»e disease 
— appendicitis. 
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It is conulionly calK'd tin* whip-worn\, and is coMiiopolitan in ils 
distribution. 

Morphology.- -Tin* mah* uu*asuivs 40 to 45 juillinit'tu :- in lrn#'lh. 
and is ra«‘ily rccofini/cd by tho s]urally ooilal ])o>irnt>i yin\. Jit. 
.spicule, which lies in' a rctraclih' pom li. ni(M>iin s 2*5 inilliincliVi^. 
The female measures ^5 1(» 30 niillinielre^ in Jj u^IIi. The ova aie 
oval, brown, ihick-r^hciled. with a j):ile. < leai lH»dy al t aeh 
where the shell is deiiehmt. 'rhe\ ineaMiie 31* lo 3.1 by fi. 

Life-History. AVhen llie aj>i»4ar‘- in tlie laee*^. it i'' unsej^- 
inented, and is said to t.ike ti^hleiu iimnlh" lu-fon the iinbiyo is 



^»s I >1 \ I I i*rMi M 01 rni l.r.,. tjr 7 ;/t/fi///s iruJintij. 

\!lil Slik-s j 

fully develiiped. 'J hi* with the ein ln--' tl eml)i\i‘ is then taken 
in thioiii^h till nioiilh in ( ontaininati d ioisd nr w.itir. then* bein;i4 
no inlennedi.ite ho-^t I In* ‘^hell j*- (ii^^i»l\iil bv iln* ‘:a*'liii‘ jiiiie. 
and the emliivo reaehes luaiiiiity 111 tin interline in about lorn t(i 
ll\ e weeks 

Pathogenicity. I ^nallN hannh *--. bin nia\ ^\\k li-i to mti-iinal 
<lislurbanee and at times ajip* tulh iti''. 

Synganius von .'^ii holil, is.io 

Strongylus wjlJi liio.ul Ium'I, imnilli vvilli .1 elumioii • i.ipMili*. Male with 
two spicules, p'riii.'ile witli Uv'o ov.inrs .uul .1 vuK.i sjiii,,ii* m tin* anlenoi 
part of the hoily. 

Syngamus king! l.ti|M'i. igi k 

King lorw.Li ill'll iiuio 1 • . 1 i' 1 1 . imii 'h - {h . ijiii h ^ m J.i ipi i j>ii] poi In g in 
loiiK lioiii .1 woiiMii liMii.: Ill 1,111 1.1 w III. nil. 1 1 (< iMiiP I liii>ini i i.iigii, In n 
lilt worm: wrn i \;)ii i Im.i i< <1 \m! Ii I.Iium! I,fi|>i* tlurl Ih:*! l lii' ni.iy Ijf nil 
.'ll ( iiit'filal nilci lji.li 111 nifin willi ;i p.i..i iii win. li: ii.iilciiiiii 1 *^ .1 

'.uinvon*. 1 1 (lilli"s iioni > tin iiumiiihI' i.i jr..ii(ii!i o' ]>oiiili\ . m 

1)1' luiii.il I .i}.-iili\'s, Mil"!' in 1I11 III. lit ..Ini h 111 . ill ;ei mi iln idlin' I'MI. 
w!i- I- 1 111 S. hiit ].> ,iii 1)1.11 o) till iii.il* I - niiM !• .ml i I im 'Mniitli i ciii^uli'.- 
tisisi*! •' 'I .111 1)1 ii iiiintii' 


ORDER II. 6ORDIACEA. 

NeTii.'ilhi'liiiim h. vMili liii Mill ain.ii (.'ui.iJ .ilw.iv.. .aiiophinl anleriurly 
111 the tulnlt , lii'.i'l witliiiiil ]i.ipil!.i>, iwo Imi lU'vei ■spicules in the 

male; «'ulva c\l\v.iy'>> innli .1 wiih ihi* priMiTioT ])(>ilii.ii ul ilu* iiile->tnie to lorni 
a cloaca; rare Jii iiuiii, only an 1 Umi 1 .i 1 p.ir.iale^ 

These worms niv popul.irly kii'iwn .is Ijoi'^cIl ms, .ind .11 1* .siip]iosed lo 
cause serious and even laird tlisiMse m ni.m or animnls il swallowed. Then 
pathogenicity has rewntly Iv-i-ti .simlii-.l by Stiles, who is im.ible to support 
the popular belief .as lo llie seriou^ n.iture ol these pnr.isites in man They 
are very long, thin worms, like Filuria. which run K* found in ditch- water 
swimming freely or twining round w.ilei phiiiti. 

Tlie body is covered with a welI-develoj»ed two l.ivt*ieil 1 uUele. The moiitli 
and the anterior pjirt of the inlestiiie is <i 1 iliU‘.rale< 1 . The posterior end ol 
the male is lolicil. and without spicules, hi the ieinale theie are two ovaries 
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and the egg-sacs, which o^ipn by means of oviducts into a uterus. The males 
are often blackish brown, and the females light clay brown. 

The life-history of Parachordoifes lolosanus is very ('omplicated: the fir^jt 
larva entersr the larva of the alilf‘r-fly (Sialis lutarui L.), where it lives during 
the winter, and p.isses over lo the imago of the same inject, wliich is eaten by 
a Ix'ctle {Pterostichus niger ) . The fii st larva chaiig(‘S, becoming a second larva, 
which lives in the beetle during the X'cond winter, and finally escapes into the 
water about twenty months atter hatching. In the water it soon Ixicomes 
adult Gordiidt'o. 

The Gordiacea iiicUules the family Gordiidic, whii li is divided by Camcrano 
into four genera: Gori/ni** laiiiiaMis. 1758; Payagnrtihi.\ (‘.imerano. 1870; Pmn- 
choydodfs Ciimoiw no, 1807; ('hi)n/ndi\s. 

Without going into det.iils, it iiuiy lx; sanl llhit ilw iollowiiig spei-ies have 
Ix'oii reporie.d as par.isilic in 111:111: - 

Gordius aqitaticns L,, 1758. I'oiir recorded c.iscs in ICiirope with abdominal 
symploms, pain, vomiting, etc and neivoiis symptom;. hy-»terja, and neu- 
ralgia. 

G UitliciLsis JC. Ui.ineh.ii ( 1 . 18 |i>.- - -Tins is simply b.is(‘d on the legends id 
Cliilicin Indians, who leai llie worm. 

iviWi/'.- Leidy. 1851 - -I'oiir e.ises ot inri'ctiiui in Noilh Anii’iie.i. 
Worms were expelled /nr (Dihw or by vomiting Symptoms: iinimporltinl. 

/*. triruspidatiis Diilour. iSjS. i)ne t.ise in I* rain e. Symptoms: slight 
colie Worm extraetoil Iroiri the- tlnii.il 

l*.ciuLtiis \on Liiistow, mou ^‘lllnl .1 ni.iii in l.evdi*id>iiig in the Tr.insx .inl. 

ParaohoidodLS tohstnnts liiij.udiii 1 mir e.isi*> m (»iie i>f which it is 

•i«'( used oi e..ui«ing (*pdetuil*nin fits (kIscs (hi iiireil in h'r.inie and Italy. 

!*. pHsiKlosHs lt.iird, 1.83? One case in U.dy caused an.il 3>riiritus .iiid 
disch.irgc. 

P violacms hainl, 183^. One c<ise in ri.moe; it lodged in the thio.ii 
iKjJoie expulsion. 

P, alpestris \\\\o\ i88.|. One e.ise in I'l.iiii 

I'ndfUnuiHfd - W.inl, in n»o^, ]>iiblished the jkm i*!!!!! oI .1 ease in whiLh the 
genus ol the woiin w.is not delei mined. 

('i.As.< ir. 

ORDER III. ACANTHOCEPHALA Kudolplii. 

Neiii.it helmiiitlies with ,i reiuuUle probosii.'^ aimed with several i<‘\\s of 
Spines or hooks; inlt'stine .ibsent ; [larasitie in the intesiine ot vi 1 tebi.it os. 

The Acaiithoceplial.'i .iie elongated cyhndru .il wuiins, jii whn h the liody 
can lx* dividi’d iiiUi proboscis, neck, and trunk '1 he proboscis is .i liuLlow, 
finger-shaped, retr.iLtile jMocess, coveieil with .1 thin cuticle, and arnied with 
lings of hooks arranged in longitudin.il rows 'rUe lu'ck is not always dis- 
cernible. The tiLiiik has .n. round<‘d posterior end. ■iiid consists of a body- wall 
with muscular layers, covered by a tluii cuticle. enOosing llu* excretory and 
reproductive organs. The sexes .ire .sep.ii<it(‘. 'J'he male oi'^.iiis ;ire two o\al 
testes, whose. v.isa ciTerciit la unite into a Vcis dulereiis, wincli opi’iis into :i cirnis 
contained in a pouch or biirsti, and provided with a piost.ite gland. 

The female org.'ins consist of two ovaries, which bro.ik down into masses of 
cells wlucli (‘scape into the ca'Ioni. Here the ova aie fertilised and the embryo 
is formed, and escap(‘s through a liiiiiicl-shaped structure called ‘ the bell * 
Into the uterus, and so through the vagina and the genital oiuicc at tlu* 
posterior end ol the body into the lumen of the host'.s ]nt(‘stinc. 

The embryo leaves the host with the faK:es, and, getting iiiti' iwitei. enters 
the alimentary canal ol .1 crust .iceau. water-insect, or fish, in-^ide winch it 
hatches. It now boit‘s its way through the intestin.il w.dl iiiit* the cnilom. 
whcjre it develops all its org.'ins exc(*pl the reprodiietive. 

Tlie ci uslaceaii, w.ater -insect, or fish must now he e.iten bv a vcrtebr.ite, 
when the acanthocephalid IxT.omes sexually in.it me m the iiiteMine. Tliey 
an* V(Ty rarely lound 111 iii.iii. 
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GlaitlfleatIoil.^Thc Acanthocephala are divided into four families by 
Hamann and Shipley : — Ecliinorhynchidae. Gigantorhyncbidx, Ncorhynchida*. 
and Arhynchidae. Human parasites, which arc very rare, are only found in 
the first two families. , 

EcI11NORIIYN(II1I>-5£. 

Acanthocephala with elongated, .smooth liody; proboscis can retracted 
into a sheath with double walls. 

Genus. — Echinorhynchus Mtillcr, 177^*. 

Eehinorh3'nchus (Miiiicr, i77<>)- 
Echlnorhynchus hominis l^nnbl. 

Tliis pai’fisite was found in Iho intestine oJ a lM)y who died of leiikcemia; 
it was 5'6 niillimotros long. There .ippi*.irs be much doubt as to wlitdher this 
really was Echivorhvnrhu<. 

(ipJAN'inKIIVNt I1I1)-1. 

Giirantorhynchus Hamann. 1892. 

Large Acanthuceph.d.i with iinged, iLit, ttcnitinm bodies. 

Gigantorhynchus gigas tGoi ze, 17H2). 

Tins parasite was alh'ged by LindenLann l<i i«ci*ui in man in South Kussia, 
where Schneider s.vys Melolontha is eat<*n raw. It is u> lo 13 (.ontiiiietros long; 
eggs 80 to 100 fi long, with thiee shells. Its usual hie hisi(»ry is that the 
adult is found in pigs, iiiid the l.irva in Mdoiotiiha t^Nlqayi^. ( r/onia auraiti, 
or iMchnosterna arniata. 

Gigantorhynchus moniliformis tlhiniser, 

Synonym.— hlchinorhynchus moinUJormis lireniMU-, 1911. 

liiper records a parasite found in a Suilanese by ('hristopherson ns probably 
belonging to this s])ecies. It lias also Uvn seen in man by Grassi .wild C.*ilan- 
druccio. The worm is found in ICurope, Atrica, anil JVii;:il. 

Morphology. — White lx>dy with n1temi;ite<I ends with many rings, making 
it closely resemble a 1 \>i ocephalus. M.ile ) to s 1 eitiiiut'lies 111 lent'lh, with a 
bursa visible to tlie naked ey'e. heiiiale > to 10 (.eiilimelies lung. I'.ggs ellip- 
soidal, 85 ^ by .|5 /t. 

Life-History.- -'I he intormcdiatc host mitCkuHuiu. Cd.indnu < io has 

shown experimentally that it (<111 develop m thi* hiiiuaii body. 
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ANM'LATA AND IIIKUDINKA 


Xniiiil.iKL - -Uirii(lino«L- -’CKLsMric.itioii -CiiMt hiihrlrllid.i* -llinulin:i* 

1 1.nn.Lilipsin<o i<i - 111.1111 ini' onii-is Ki-i'-n-iii-rs 

PHYLUM ANNULATA AUCTORES. 

Mktazo\ \\ith Imilii-s (li\ idnl i-xtcninilv into :i numlx r 

o[ which icpn-s^nl a (Uvwou of llic intnnal p.iils into 

jnciil-. or sonntis (inriamcrcs). iiMiallx with an i \trnsi\c icxioin. 
Xi-rvoiH sy-^t«'ni ('oii'-ii'^t'. of .1 cni-hial j^antiliiMi. with donhic- com- 
nii>^nic .tnd vi-ntr.d in‘r\f cord. (hj>anN ol i \cu‘lion in the loiiii 
of inctanicrically arianjj;<‘d [>aiisof i\<‘])hridia. 

‘rin* only iLi^n ol this ])livhiin which contain^ aniinidh of iniiior- 
l.MKi* in tropic. il mcilicinc is the Ihrndincn 01 J)iscoj»hi»i;i /.i . 
the' Iccc'hc^. 

(LASS mKi:i)INK.\ Snvu.nv, 1M7 

Annitlatii wiili oval bodies, showing a dot --o vent i.d llatt(ninf:» 
and two siu-k(‘rM. one at eac h end. 

Remarks. Ia*eches are ol interest in the tropics, first berause 
they may lx* a lonsideiable nuUaiu'c' a-' c*c:top.n.»Mtes -r.i;., land 
leeches or ; .ind. secondiv. llu y n\a\ be ol considerable 

danger to Un‘ hcaltli .end evi-n tlic* life* ot a peixini .1-. c*ndot».irasite.s 
c’.i.'., the walei lei clies. jiai tic'iilarlv 

As ec'lo|\ir.isites lhi*v ail* a]it to fasten on tile h‘gs of ])ersons 
i^^oing lhron‘;'h f^rass or jiinj^h*. In fai t. in t'c ylon. wliile standing 
on a piece* of j'rass in certain pails of tlie low eonntix. the leeehes 
can be watched c'onvc’i|^inji from all cpiarli-rs of the* cc>in])ass low ai els 
the observer. • 

Verv often the bite* is not nolii'ed. and the Ic'c'ch 01 leeches may 
liave snekod a considerable ninonnt of blood before' any attention 
is ])aid to them, and tales are told of jicrsons feelinj* faint before 
noticing that they \vc*re being attacked by these ereaturc's. 

They arc apt to get into the nose, n.iso-pharyiix. or biiynx with 
drinking-water, and in this endoparasitic condition thc*y may suck 
blood and cause c'pislaxis or hfemoptysis. and this mav go on to 
such ail cjxlent that an.uniia and oven death may result. 

It is liardly possible to believe that tlii'V can Jive in the stomach, 
for it is much more likc'ly that they are at onc't* killed by tin- g.istric 
juice and digested. 
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A groat many tropical countries appear to be plagued with leeches 
which alfect men and animals as indicated above, but it is prob- 
able that Algeria, Palestine, and Ceylon arc the most infested. 
Among the other places in w’hich tliey are troublesome may be 
mentioned the Philippines, ]ava, Smnatra, Australia, Japan, and 
('hili.^ In Algeria and- Palestine the leech lives in the pools of 
drinking- water, and here the endoparasiiic form may be met with ; 
whereas in Ceylon it is usuallj' a land leech which attacks the 
individual, and therefore the, ccloparasitic condition is common, 
while the ciidojiarasitio is niojv rare, being due to Hitudo 
striata. 

Morphology.- ti(S have iin cluiigaUil. more or Ichs oval liody, which 
is very letiartilo .ind exU-n;»jk‘, and is marked by annuli or rings, of which 
scvonii - usually Jivr;— iorin soiuile. Ihe iiiimhir of rings to a somite is, 
howeviT, ri'clut’fd anlenoily and po«.leriorly, N'-ing abbnmatcd. At the 
anterior i-xtiemiiy is the oi<l1 sucker, and at tlie posteiior the acetabulum. 
TJio .skill p(isse.s.-ei iu.iiiy uiiicellular dermal glands. 'Jhe mouth-<)pcning is 
situ.ile 111 the anlmor hurkor. .nui the .inns cither in or just in front of the 
eon.slru:tjon wliicli sepai.iles llie poslerior sucker from the body. 

The imilc gt'nit.il ojieiiing is pUuod on the lAveiity fourth annulus, and the 
ieiiulc live aiiLiiili liehiiid it in II uitt/iLinalis ; but the female orifice may 
vary with regaul to llu* male in iitlier gcniei.i. A number of nephridial 
orifices can be seen .as jiaired ojm ning^ on the posterior annuli ol many of the 
souiites, exist as small, d.irk dots on the doisum of the liody, behind 

the anteiior suckei. The mouth may In* arineil oi unarmed. In the former 
ooiulitinii it possessi's Ihiee jaw.,- -one dorsal and two M'lilro-lateral — each 
with a thii'kened Iree edge nole.he<l with teeili In the latter there may Ik? 
only a proboseis. lino llu* moiiili open the salivary glands, which secrete a 
fluid which ])i(*veiits the roagulalioii of the bluod. The pharynx is an oval 
.sac, with St long miiseiil.ii walls and radi.il muscles, which can alternately 
contract and dilate llu* c<ivity, thus foiming a suckiiig-pump. From the 
pharynx an lU'iOpluigiis l(*ads to the eiop. which is a straiglit, thm-walled tube 
with lateral div(*riicula. 

J-leliind the crop comes the small .'stomach, whiili ujieiis into a narrow 
stniight tiilx.*- the iiilestiiie~-wludi runs to the imis The cod m consists 
of a senes ot tuU-'i tonl.uning ictl blocid. The excretory systeii consists of 
tlie iiephridia. There is a suiir.i-oM^oj luigeal g.'iiiglion. a nerve c illar, and a 
ventral iu‘rve cluiin. The male n-piouiictive organs .m* .a numbi r of testes, 
with vMsa ellereiitia opening iiitfi iwi v.x.sa delerenlia. which, i fler coihng 
into epulidyin- run ttj tlio single jieiiis. 'Ihe tem.ile organs arc a pair of 
■jvaries .md ov i ts npeiuiig into iiMiigle vagiiui. 

Biology.— -J a vrlivii a])pi*;fr to be vhsnilkilly water animals, and 
tluMi.di certain genera can live on land, still, they require, a great 
deal ol nioist ure. Hence land leec he.s retire into moist places under 
stones, e.ntb. de., and 011I3'' coiiie out when requiring food. In 
dry wealliei not .1 l(*cch can be seen, while in damp weather they 
may be very .ilMindaiit. 

Any disturhanu- nt the aii aj)])ears to affect them. Hence they 
arc quickly aroiisid fipm their retreats when a human being or 
animal approaches, ami set hath at once, often with considerable 
speed, to the attack. 

The bite is not always jjaiiiful at first, and may not be noted 
until the flow of blood is olwei-vod. The leech, while biting, keeps 
itself and the skin of the victim moist by liquid excreted by the 
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nephridia and the dermal glands. Wlicn it has gorged itself with 
blood it drops off, but its saJivary secretion prevents the coagulation 
of tiic blood, and hence the site of the leech-bite bleeds considerably 
for some time. The bhxjd is stored up in the crop and its cascal 
diverticula, and only a little is used day by day for food; 

Patbogenioity. -Leeches are hosts of trypanosomes* and other 
parasites, and their bite may possibly introduce these parasites 
into the skin of the human victim as well as into that of animals. 

The marked feature of the pathogenesis is loss of blood, not 
merely causcnl by the sucking of the leech, but jilso by the bleeding 
from the wound caused by the bitr. l‘'iirtlier. (lie pimclun*^ 
caused by Ilamadipsa zcylamca aie extremely liable to become 
ulcers, which, according to Marshall and Dtivy. caused a high rate 
of mortality among the Madras sepoy-* aiul cuolies during Hie 
Kand37an rebellion of rSrS in ('**ylon. Short of death, aiiijiiila- 
tioii of Hie limb wa*^ jiee(*'-sarv in thnsi* days. Wc. are not iiu'lined 
to conskhT these old slatemnits as iiToiieoiis. becaii^^e it is (juite 
possible that stime organism is often introduced int(» the affected 
part by the leech-bite. I'or a finiher discussion of Hie pathogeni- 
city, see the chapteis on Diseases of tin* Ivespiratory Organs and 
of the Skin. 

Classifloation. -Tlu* <lasM lliiiidinea may 'lixiilrd into .several uniecs. — 

Order J.: UhynchnUit Ihda ■ lIiriidiivM williuul j.i\v» with .111 e.xlensih* pm 
boscis and with culoiirles^ lilotid, living 111 salt and ln'sh w.iter. 

The Kliyncliobdollida .ire dnided into l\v(» t.iiiii1i>>s: 

Family 1 IcbthvobdrUidfP -Uliyni hnl»il**l]id.i vvilli the .iiUeriDr n.irrowei 
part of the body distinct tioni the* |>(>^terlol and with both sucIots di«.tiiul 
from I he body. 

To thisfiimilylM'lonj; the f'ciieui Fistiflu <h* IM.iinvilIe j.sjS, .ind FtmtohdeUn 
I.cach, 1815. meiilioiKsl 111 tin* i U.ipli*r on Pioto/o.) 

Family 2 Globdfjhoundfr.- --lvhyiicliti]>di*Jl.'i with tlw* .inii run sm ker Jusi'tl 
to the body, while llie posl«Tior is distinct. 

Among the genera ol this i.imilv js UtiimrHltiiui dv Filiiipi. ih|<) ut whieli 
H, o//icinalis do Filippi is ioiiinl in Mesico. and i-. alleged to c.iii'.i* drow.'.iiies'., 
buzzing in the ears, and .1 p,iinfid r.ish, when it biles a ])eisiin. Tin* c li: i.itioii 
of these .symjiloms is olvaniie '\iiother spi'i n*^ is // f^hiibtnii de I'lhppi, iSp) 

Other genera are Ci/oiA'//>//ow/rt ]ohnson isii.. //f/n/rA/'W* Vejdov-^ky, 1883: 
and Placnbdella K. 1 Blanchard. i8<)3. 

. Order II. : ArhynthobdcAlida.- -iWvxidinvix iisii.illy with j.iws, wilhiuit .i 
proboscis, and with red blood, living in iredi water or on Irind 'Phere are 
two families. Gnat hobdolli due and Horpobdellid.'e. ot whifh only the lirst 
concerns us. * 

Family Gnatjiohokt 1 iivi*;. 

Arhynchobdellida' with five or more, rarely four, ])aiis ol eyes. and. except 
in the Semiscolinuc, with three dentil ul.ite jaws. Kggs enclosed in a spongy 
cocoon, which is deposited .above water-line. 

The GnathobdellidiC are. classifii'd into the iollowiug .sulif.unilu^s: Ilinid:- 
ninae, Hiemadipsin.e, and Semiscoleeina', whieh last is not ot interest to n-. 

SiTBFAMiLY lIiRuniNiNvi!: R. Hhuirliard, t8()1. 

Aquatic GnathobdeUidie with ten eyes, and with an eyeless ring between 
the third and fourth pair of cyo.s, with dontie.uUle jaw^. Complete somite 
formed of five rings. The nephridial pore.s open near the margins of the body 
on the ventral surface. 
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In i8y() ISluncharcl divided this subfamily into two seru's: (i) Monosticho- 
donlci— jaws tirmocl wjlli one row ol troth; (j) J'hst ichodonta- j.iws .irmod 
with two rows ul tooth. 

'riio goiioiti aro; JItrudo, lAtunaiis, lltrmopis, LinuiolnUHa . 

Mauobdcllu, and M hitnunua, which iiio flivj<lod into twoson*"* 

Series 1: Monostiohodonta. 

1 III iitliniiia'. with jaws with nr wilJmiit }i.i]iill.o. .iiul .uriu-d with asinglorow 
(d iiiimoious sh.irj) tooth. 

Hirudo J .iniM'iis, i 7 _-).S 

Synonyms. .Sii !//.■« i.sr/c*/ N'Mjjnv. iSj.*. Litrnhtitlhi i\v Id.'iinvillo, 18^7 

JTiriidiiiin.o witli I woiiiv ''i\ nmhiiii- nl which ilio isi and i!ikI li.i\o oaUi 
<1110 ling; {I'd tw<i iiin'^. .|ih, stii. .iii'l nth, (Mi,h thioc‘ lings; ytU to 
OfU li liv<' riiig.s, j{nl tliroi- mi;.*., j|ih -\,l Ii. .mil jnlh. each I wo rings, ni.iking 
111 till inj I ing.s. 

ICyos aic i.jiiioil cm ih*- isi -nd, {id. -ilh, .iiid 8II1 lings. 'Hie tmccLils «in; 
the* -{til .Miii iith .ind till bni'i.iU iho 7th and Mil. The* Jirst pan ol 

ni'phriiliri is nn the 1 {(h .nul Ihi hi.st (tin I7lh) |i.iii oji 1hi‘i|{i(i ring. 

rile* III. lie ui'i/iio Is lieiwfi-ii till* {fith .iml {I**! lings winch .no tin* Jinl ami 
{nl III tin- jiilii •aiiiiilr 



hi*. {Ol, UiiHiin lUitlnsii mfit Si,nMAKi»\ 

I In* ciiinnicin v\.i«'i leei h ni (a vJon 

'Iho ll•In.li<• niitm* is iivo rmus iM'liiiid tli.it nl tlic inalo -i.r . licMwotni tlic 
{*{111 <ind p»lli lings. 'Ihi* amis 1- s,tnali* on tiio in’nd iing. 01 hetwoon the 
iiMs\ and loind 

/yni/c/omM/zi /#/«//.' Lmn. oils I7“>s. o Innnd p} im ip.illy in lliing.iry \’.iiii‘ty 
ojUnnitlis 

//. bi)/ //I/ll Jolnist nil. i.sio is tlio iimdic in.il loi'i li nl l.ngl.iini In.incc, Spam 
(iriiJ Algol i.i. 

//. mppouui \\ liiliii.ui, i.sMi. I.tp.iii 
If. siHua iU' lll.imvilli*. iSi7. I'hm.i 
II, qui}} im slritiia Si hin.ird.i. An.str.ili.i 
//. saimnn’Hsis. Cuohin-t'lim.i. 

If. asKifiLd U. iil.inodi.ii I i -Xteli.inist.iii .md I’cisi.i 

fl . tuHotrnsis K. Hl.iiii ii.ird, 'I mini 
1 / . ‘.t p/nn\/j itilft SmiIIi \Iiiim 

It . hildchtoiiiiti Itlanedi.iid. IC.isi Alin.i \iUnM.i N\Mn/..i 
II. iintltisfrinlu Srdini.inl.'i. 1 '1*^11111 

Series 2: Distichodonta. 

JliiiidnnM:i' with j.'iws without papiIUo. aiul .iiin(‘ii witli two rows ol in^ 
iitijiKiii irlunt, iiiognl.ir tooth. 

Hnmopis Savigny, 1817. 

Synonym.- Moquin-'Inndon, 182O. 

liirudimiLf. with 3 imgs on tho z.jrd somite, and two rings to tho 2|th. 
23111, and 26th somites. Cinp with one pair of elongiite lateral caeca roflociod 
posteriorly. Ccnit.il opi-Tiiiig.s iisiiallv sopartilod by five rings. Upper lip 
of anterior sucker not •lividtsl iiift*riorly by a longitudinal groove. IJ. 
saufiuisuffa 17>S hiimdin Knropo, and II, lacuitre Ijindy in \mcrica. 

Limnatis Moiiuin-'r.uidon. 1826. 

llirudininse with a longitudinal groove un tin* inner surface of the upper 
Up ot tiie anterior sucker. Jaw.s with more tli.in 100 teeth. 
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Ltmnatis nilotica Savigny. 18211. This Icoch is 8 to 10 continu'lros in 
aiul is common in North Africa, Ihe Canaries, South Eiiiopc?, and Asia Minor 
while it, or sonic other species, is found on the West Coast of Africa. 

Lunnatis wYsomclas Seriilias and Virt*y, 1829. is found in Senegamliia, and 
L. fframtlobu Siivigiiy, 1820, Jn lndi.i. 

Tlicse leeches arc of import aiicci, IxskLusc they .*ire-a])( to get into the nose. 
naso-]>h.'irynx. jpharynx, and huynx of persons drinking at pools of water, 
.iml to C.111SC serious symploms. Other S|H;cie^ aie ].. afrit ana K. [ilanch<ard in 
Senegal and tiie Congo, L. mantlosa Grub'', 1859. m Singapore, A. mviowelas 
in Sencg.il, and L granuloma 111 India. 

Hirudinaria Whitman, 1880. 

Ilirudiniii.e with the seKU.il juires sep.ir.iled |iy si*veiMl rings '\i et.ihiiluiii 
verv large. 

II. jai'itniLii Wdhlheig, i8-)j. In liji.iv'i.i, Sinii.Lti.i, .ind Ihirm.i. 

Limnobdella K. MI.itk li.ini 

liii uilimiici' with to i<i| niig-%. Jaws witlioiit p.)pill.r‘ J he (•thsoinito 
with three rings the Jpd with h\e iings 

J. •jiiiiit/is \i. ril.iiKlMi(i rniioi. Suiii.itKi. .ind Ceyhni 

/ au^ttiths Ik'si.slo, i8s‘> S\ iliiev ,iiid Ni*\v Smitli 

/.. nitwttaufi K. )Uancli.ii(i M(*\itii 

Macrobdella \ « If jil, 1.^72. 

I hnidiniiu*, jaw.s witlioiP sensoiy papilla*, teeth imt niiiueifiu*. , buiiy 
rings. Hotli genital npeiimg'. on the nth s«>nuti‘ 

M ^tsltilhi Whitm.iii, iSMi. \ineiuM. 

Whitmania K. lll.iiKhanl, iKS,f. 

Lliriidiiiina* with 105 to 107 imgs; (>tJi .segnn*iil with live ring's .'trd h.is 
alw.iys mon' than thiee nags. Ti'eth mote t»r less nulimtuitary. 

It*. fnoA K. JH.inciiiird 1800 CoihIoii /(iol<igK.al Oaidens and 111 Asi.i. 


St ll.'V.M \iupsiNj-. K. P»hnu'h;iril, iSc^i- 

tin.ithiibdi llida.', Miiali leerhes. Ii\mg on l.iinl, with ten eyes and no eyeless 
ring between the ^ud mid .|tli eyes. 'Hii' tlm-i* last body .soinili'S (Lwenly- 
tliKT to t w»Mily-si.\) witJi only om* ring each. I leiititjoii simple and complete. 

Remarks. — I'hi* H.Tin.idipsin.T weio inuiiogniplK'd by I da lit bard m JnJy, 
19 * 7 , it* usual Tiiastoiiy style 

Type Genus. -Ilfemadtpsa TcniKid . 1 80 1 . 

Hsmadipsa 'I eniieiit, iSru. 

Synonyms. — S«Jimard.i, 1801; Chthoiwbdcllii (iiube, 1805. 

i fiemadipsinj}, lerri'strial in habit, 2 to < centimetres* jn length; sub- 
cylindrical, tailoring slightly lorwards, eejiii.die Jnlw*. loiinded when at rest, 
but pointed 111 extension acetabulum modei.itelv large, round, or ovril. 
centrally atlached. separated Ironi the* body only by a feeble const net ion 

I'lyes in five pairs, the rings Ixianiig the trd and fUi pair, not sepai.ilefl by 
an intervening ting the rings be.iriiig the .ph and 5th pairs, s(‘paMted by 
two rings. ( h.so])h.igus mlh thiec jdicatioiis -mie jlorsal and two latero- 
venlriil. The tliree m.ixilla' covereil with teetli. wlin h incnMse 111 si/e towards 
the converging anterior einls of the j.iws. ('liti'lliiin incliide'i thii*e somites 
and fifteen rings. Genital fuilices sep.irat(‘d by live ring.s, iiephiidial pores at 
the margin of the body, the last p.nr opening in the CDiistrjetmn between the 
body and the ae.eiabulum. 

Remarks.— -The land leeches ot Ceylon weie separated from the genus 
liirudo by Tennent in 1861, under the name of Il€Btnadtpsa ■ and those of 
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Australia by Wliitman in 1886. under the term Ceohdella, altered to Moquinia 
by Hlanchard. 

' Laud leeches are mostly tropical, living in the area defined by the parallels 
40® N. and 40® S. of ilu* i*'quator, lor they a]>|ioar to prefer a warm, moist 
climate. In the Himalayas they ascend to a height of 11.000 feet; but in 
tVyloii they diiTiini'ih in numbers above 4.000 ftTl. They aic to be found 
in Ceylon, India, Java, Sumatra. laizon, Miudancio. iVlcw Islands, Japan, 
New Cbiinea, Odolws. New South Wtdes, yiieeiislaiid, and the southern 
provinces of Chili and Trinidail 'fliey live uiiiler ilaiiip leaves and loose 
riibbi.sh, and appear whim th(‘ .iir is distuiiK'd by tht^ approach of man or 
beast, and so ({iiickly do tlu v rush to th<* .iit.iLk that they have earned the 
name of the * jumping Ivc li ' \s a iiih' thi‘y bile gently, but make a deep 
wound the s<Mr of wliieh uiav i.ike months to disappear, 'fhey fill them- 
selv(‘s with blood in uboiit thiitv muiuiIi's and thmi drop f>if. 

Classlflcatlon - -Soiuf* ol iIk sp>‘( le'* ar*. as lolltius: 

//. -grv/^iw///Mh. Itl.miMlIe, is ■; t'- yloii. //, /"fi/r.ins K HUinchard. Mada- 

gasuii 

}I. itwhiiiu (\\\\\v >\.Iiu-v // Walillieig. Java. 

// /rt/An K. lil MU haul M.nl.i j.isi .n J 1 Sloycii, Piiilij>|>]iie.s. 

U.uior^U^nt h' Idanrh.Mil. , //. /rt/>ow if <# Whitman. Ja])an. 

Other Genera. 

Moohiltllii M llliMuhaul iSoi With thiec lings to .1 somite. 

M . UnuiiiaUt 1< J^lan^ li.iid, iMif 
Philamou K Hlaiu haid. i*Sii’, \\ itli tour ring'*, to a sonviie. 

J*. I^uhfjtus 1< IM.nu liani Java and .Xiistralni 
J* f^j/thdifhtn \i TitainlMid M.id.igaseai . 

}*hytoh(iilI(i \< lilmihanl. iso^- \\ it li si\ rings to n sojuiie. 

J* iUfViri l< lilaneliint J.u'/oii 

J*. molucit }<. Bl.<nehiid Nilawati. 

Plavohdilhi K lHaiKlMid, itxip- With s«>vi iii mgs to a somite. 

I* K iil.inah.tid North ('elebi-^. 

J* m.’/cs/n K. |tl, mallard ('elebes, 

Moqunua M J tl.inchard ihM Witii seven and a half rings between genital 
apertlirfs 

Remaining Orders, 

'I be remaining onleis. llislru ■•llnl i .NiMiiihobdi llida, and IJrancliio- 
bdellida, do not concern ns. 
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ARTHROrODA 

Arthropoda --1 )jpl<)pCKU- -Ac.u-iii.i -( ■.iin.Lsoiiioa -1 xodoidca — Ti ombidtiiiloa 
— ^Eupopoidca -Sarc.iploidr.i -Wrimtonui.i- - lan^uaiiiiida - -Crust aoM 
— Cliuopoda- -Kidoreiu t“i. 


PHYLUM ARTHROPODA v. Sicbold ancl Staiinius, 1845. 

Bila rKR Vi.i.Y syniiiK'lrii'al nudazoa, with wcll-devdopwl body cavity 
and hctcronoinously sci'iiit iitcd body with holJovv sogmcntal appon- 
da^i's, moved by iiitriii^r niusclrs and penetrated by blood spaces. 
One or inon* ]')airs oJ ai>|KMidager. beliind the mouth an; densely 
chitinized anti tiirni‘d inwanls so as to act as jaws. 

rile phylum Arthropoda is divided into the following grades and 
classes by Kay LankeNicr: • 

(iKtl)F A: PlitH \KinKOP()l)A. 

Class I. Oiuhophoia. 

(iu\i)F l*»: hAi\R'inKoi»i)|i\ lankt^ttr. 

('lass 11 Diplopoda. 

( lass III. Arachnida . 

Clas« IN' i nistacea. 

Class \* Chilopoda. 

1 lass VI lliAiipoda. 

The (')iic1iophoia. which incliidfs tlie genus Peri Iu4l its. does not 
concern ns, but the otlier « lasst*'% all contain species (»f im]ioi (am t- in 
inedirint'. 

CLASS 11. T)IPL(JPOJ)A R\y I.\skfstfr. i«)ti.|. 

Synonym. - Chdognalhu. 

ICnai'thiopodtL, in wliicli lliu M»niitv'« gcncnilJy luhe Jittn* cmvIv dtiv(‘l(>])i]ii'nt , 
fornuiig doiihlu somites, witli two p:iirs ol ap}X'nd.i{;(\s, or pie^ieiil .incL 

b:g-btMLiug scjmilcs alleiiiaUdy. I'liey arc teriv^tii.il, bnMlhing l>v ti.ielie.c. 

Tile iollowiiig ordtM’s an? recogiii/etl: — ( 1 ) Juliloniiia; (^) Syniplivl.i; and 
( 3 ) l\iuropoda. We .shall tuily consider the Inst. 

Order L JuUtormia- Diplopoda loiih two pairs of appt'uiUi;es on each 
faniiJie.s ol the Jiilifoniii.i need he mentioned; - 

Family Julid/ic -JuliJonma with large free head, anthoul htoad dorsal 
plates. -Two specie.'* dl Juliis- -viz,, J . terrestris L. and J. lonJinencnsiA Leach 
— have been found as occasional parasites (.ict'ulental) in the liiiinaii alimentary 
canal in Ktirope. 
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]*'amii.y J\)LYi)ii:sMii)ii{— Juhfi*r}Ma with large free head and laterally ex- 
tended dorsal plates. — Pulydeswns complanaius Ikis oik'c lM.*en recorded as an 
acciclentaJ parasite in Du* huiiiai] alimentary canal in Kuropt*. 

Pathogenicity.- paxusites give nse to symptoms both direct and 

reflex. 

( I. ASS III. ARACHNIDA J.amakck. 1815. 

Kiiartliro])o«la with two pn--oial th(' first bearing 

typical eyes, and the second antt'niwe or iheluera*, and six post- 
oial appendages, niodit'u'd so as In function as jaws, but possessing 
also a well-devel(»ped raTiiii-.. which nia\ he a h‘g. palpus, or chela. 
The primitive foniis hav(' hi.iiuiiial respiiatoiy ju'ocesses, and the 
higher jiiihnonaiy organ- 

'rile Ajaehiiid.i are cla^^ilietl by l.anke.sler into:- 

(irade A: An«»nioiiieii'-tii a. 

(irade Ji: Xoirmnn-T i-^tica. 

^•ubcla^s 1 l\intapoda. 

Njhcla-^.s JI. hhiarachnida. 

( Iradi* a 1 Iydro|>iieusta. 

( irad* h Ai n»pni u«-la. 

S«M ticin -\ I'ectinih ra. 

( )i\ler Scorpioiiidea. 

S<’« tion r» I*.p‘ 1‘tinala 
Older I Vitlipalpi. 

Older II Ai«mea. 

Onler 111 l\ilpigiHvla. 

Order 1\' N'lifima. 

Order V. Pm-ikI* scorpion- 
Order \’I P(#«logona 
Older \TI OjiilioiH *^. 

Order \’]1! Atarina. 

Ord<Tl.\ Lingiialulida (Ineejta- si-dis). 

Detail^ with regaril to this elassiiicalion may lx obtained bj' 
reli rente to Kay Lank<-ster‘'^ f)a]»er in the (liunlcrlv Journal oj 
2Micro\nihtiai Suroit , njo.j. vol. xlviii., ]' iDfi. 

We liave alieadv <'on-ideied ttu **lh*0“> (d the biles of tlu‘ Seor- 
pioiiidi'a, llie Aram a. and Mime ol the Acaiina. and now it is neces- 
sary to eon^id'-r moo- ]).irii< nlaily ihoM- wliiefi are ]\irasitir, and 
cause or ^pn ad di-ease. 

Tw'O orders must lie ih alt with in Mime detail- viz., the Acarina 
and the LingiialuhM.i 

ORDER ACARINA Nilzsch. iSrS. 

Synonym.- -Kliynehoshnni 

Definition. -Degenerate .\rai hnida with tlie ba-al si-gmenls of the 
seconrl pair of appendages united in the ini<lclle line Ix'hind the 
mouth, w’liile those of the third, loiirth, Jiflli, and sixth appendages 
are widely separatefl. and take no pail in niaslication. Th«‘ re- 
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spiratory stigmata usually belong to the prosonia. and the priinitivi' 
segmentation of the opislliosoma has eitluT i-nlirely or almost 
entirely disappeared. 

Remarks.- -Tlic Acarina include the niitis and ticks which have 
long been known to be human parasites, but it is only recently that 
the latter have come into notice ;ls carriers, of disease 

It is true that a mite, or rather its larva, has long been Mispected 
to be the cause of Tsutsiigamnshi diseas**. but it is jnobable that 
at present we are not lully aware of the diM'ase carrying and pro- 
ducing effects of these small arachniils. 

The Acarina are cosmo])olitan in thiir di^liibiitioii, ami are 
said to be most iminerous in tem])erate regions. 'I hey are alnindant 
at high altitu<h*s. Ikinks remarks that the |)arasit»'S follow the 
distribution of the host -/.c.. i»f the tood- a remark the importance 
of \^ich has already been aj^preciated. 'Fhe observt'i* will find 
that a parasitic. <lis(*ase is <iitcii bounded by the (li^trihlltioll of 
the food of tlie iiisei t, w'hicli spreail.*, the n a I Ctiiise ol the disease. 

Holfhology. -The morpliology i-. rleMiibed under the heading 
Ixodcndea . 

Life-History. Tlu- li'inale lays eggs ci»\i‘ii‘d by a slnll and an 
inner 'nuinbram* ealh’d tlie deiibivnm. A si\ legged lai\a hatelies 
out from the egg, and alter a time, dming whi('h it mav be active 
f»r quies(vnl, moults and ]»iodm*es the nvniph.j, which is eight 
legged, and resembles the adult, except in tin non-dt v(‘lo]>nM*nl of 
the sexual organs ami aj)ertiires. 'ihe leg which added to the 
nympha is tin* fonrih, c»r po-^teiim. 'I he nvmph is ii'^nally emrgeiie, 
and feeds on Nome host; ev'e ntiially pas-ing into a (jiiii-scent stage* 
and undergoing e oiisi(lei.d)le histologiial elianges, it nmiilts and 
becomes Ihe .idnll male* or female Ihe male- are ii^u.dlv sinalli 1 
and more* active than the le*maleN. IJolh Nexes Mie*k lluJd m»iiri.Nh- 
ineiit from tin* he»st, whi tln i animal iff plant, flieij life hist eav 
will be found to v'aiy with tlu- dilferent familie s, anel sp< eie'-. 

Pathogenicity. IJie \carnt«i au* impeatain m tin disseinmation 
of disease both aruemg men ami aiiim.ds. In men tlie*v '"ire respon- 
sible for the s])reael e»l such l(*vers as Ihitton’^ rela]>sing lev<*r, the 
tick feve.r of the* Rocky Moiinlains, 'I'siit.Niigamushi disease, ami the* 
disease assen*iate*el wiih tlu* Miana bug in Peisia; also they are 
rospf>nsible Je»r a iniinbeT e)f skin <lise.ises, .ime»ng wliieh mav l»e 
mentioned scabies. In animals tlie*y are 1 espe)nsilde‘ le»r 1 he spread 
of the Rabesiases, and e)f senne Spiioeha-t i.i.ses, as well as causing 
some forms e>f derniaiitis. Inciehmtallv it may be mentioned that 
they also cause disease in ])lanls, jnodueing gtills, <*tc.. 

Enemies.- -Hurtlul as they are themselves, liny an ne»l, liow’eve-r. 
free from j)c*rsecut ion e)n the ]Mit ot ollu*r animals. Hleiod-suc.kmg 
insects, particularly the Reduviuhe, ])rey on some arachnids, 
sucking their bleKul. Wellman has reinaled that he has canglit 
Phonerffatem bicolon'pus Stal in the act ol sucking the juices of 
Ornitliodoros monbaUif t he tick responsilde* fe>r 1 he* spreael of I )iit Ion's 
relapsing fever. 
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' ' Classiileation. — ^Tlie order Acarina is divided into the following 
suborders: — 

Suborder Noi()Siii'.MATA- -Acarinjl in whieli tin* oinstliosonia 
is segnuMited by leii integument al grooves, of wliiih ilie anterior 
four are Jurnished with a single paii of dorsally ]d;u:c:d spiracle'^. 
(Family : Opilioacarida:.) 'fins subi»rd( r j1oc> not e.oneern us. 

Suborder FI. Cryrtostk.mm \.- -AeariJia with a hard integu- 
ment strengthened by elutini/ed doisal and \eTitial sidcrites. 
Stigmata on the aeeial'uKi of ilu‘ ihiid, lonrtli, liltli, and sixth 
pairs of appeiulagrs (I'ainih ■ Oi ib.it ida*.) 'Fliis ;i1m) docs iu)t 
concern iis. 

Sitbokdek T1 r. .Mh I \ lA - Aearin.L wit ha liard int*‘gnineiit 

like the Crypt o>iigni.il.i. One p.iir ol sligineta above and l>eliind 
thcl)ase ol 1 lie lill li. (»r sixl h pan ol apt>endages. 

Suj^ei l.iinilv A: ( fam.isoidea. 

^»UluM■lalni!v 1': 1 xoiloidea. 

Sr’noKDJ’K fV. Ckosi'K.m \ I \.- Ararina witli M>li inlegiiinent 
strengthein-d l^y s])cei.il seli'i ites. I host' on tin' ventral surface of 
the j>rt»s(>ma ,i])j)arenilv reprt‘-t»nting the basil segments ol tht* 
legs etnlietltled 111 the sUm, Kxeepi in live a<iua1i(. species, there 
is a pair of stigmal*i eltise to <»i .ibove the lirst ])au ol «ij»pendages. 

Snperlaniily A: Trt>mbidoid(ja. 

Supei liiinilv I*: hnipopoidea. 

StTBoRDi uV. Asiu.m \i Dtgeivtiate At'arina. nitisUy parasitic, 
like Prostigiiiala in t he dt‘\ elttpiutMii ol inleguineiit.il '^idt rites ami 
th(' sofliie'^s (»l the skin. Imt with the ies|»iralory sysleni abst'iil. 
(SiipiTfainily : Saiet>|)|tiidtM.v 

SrnoRoi K Vr. Vermii tunij \. l)egin. lale para.^itii Aeaiijia 
without rtis])ir,il<»iy svsti in. and with the hoilv i»ioihieed posteriorly 
into an aiimil.iled caudal prolongation. With llie liiiid, fouilli. 
liltli, and sixth pairs of appendage'* sht»ii. ami <nilv Ihiee jointed, 
(h'.wnily : Demtxlicid.e.) 

Si'Mi »Riii-R VFT. '!']■: I R \. P. gi m r.ite .it i .iclieate Ararina 
with hodv.isinthi' Veiiiiifornii*i, bill with thtriliiid and fmirlhjvairs 
ol ajii'endage-. It»iig and iiormallv segment eil, ami the fifib and 
sixth I'lilmlv absi 111 . (h'amilv: raio|»bvid:e.i 'I'his subouler, 
liowe\ er . ner<l not 1 oik i i n iis. 

SUBORDER 111. METASTIGMATA. 

The ])nrasit es nie.Iiiili d in t his v.iiliiiifhi' \\oii|i| in poniiliir langtiagi' 
.ill he called t inks. 

It is divided into two siipeilainilies: - 

A. f lAMASOlPl'X.- W'itb a small lixpoMoiiie without te(*tli. 

Ji. IXODOIDKA.- W'itli a Inge liyposiome arine<i with 111, any 
recurved 1 eel It. 

SUT*KI<EAMn.S A; U.AMASOIl >F. \. 

'file sut^offamilv G.'imasojfle.i P iliviileil iiiln threi* f.-iniili.'s: fi) Dormanys- 
bidcC, ( 2 ) Uropodida*. f.v) Gam,isi(Ki*. 
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Family i: Dlkmanvssth.ie. 

(LuiKiM)irjf‘a par.isitic •»! voittsljicitc'i, witli intii^cliblcH titled lor i»crcing.‘ 
wiilj tli4* body soiiiftiniCM coiisiricl«‘d. with soil intoj?iintf'nls finely striated. 

'fhe I )crinaiiysHidci‘ arc divide -i I iiite two subl.iinjhcs: — Deiinaiiyssinar, with 
an tinal pLaLe; lLilai\ichiiin:c. withruii an anal plate! 

SUIJI'AMIIY l)KKM\NY^SlN.'h. 

Dermanyssus nii!i[e^. 

Dciiii.inV' -in.i' with a lony Imily n‘»t diMiiirtly i (nisi net ed; pcritrcim* on 
tlic vciiliT, with I lii'l.'ir iii.uiilii)ics in lilt* mall' .nid lon^ s-ldilomi inandiblis 
in the Iciii.ilr. I'.ii.iNitK on liiuis. 

Dermanyssus gailinsB Kttii. m*; p 

Synonyms, /‘n.'iw lu-di, loyi; ./tio/o ‘.■'d/.-ii// Cicci, Pit- 

m>inVs<:iiis tivimn Dn;.**'' iS<o 

'riiis ji.ii.ea 1 e III ii.uKs, ell jii I In* iini house ilunir^ the d.iy, and 

.iU:icki> the i'lwls.ii ni^ht. suiKinn I'.ie blotid It js also loiiiid on m.my oilier 
birds and in.inini.tl-.. .mkI i .Lsnm.ilb on tn.m •'einT.illy on jioiiltry men. in 
whom it jiiodiues .1 ji.ijud.ii is /I'nMl-iii^ deiin.dilis on tin b.nU of the li.Liuls 
.iiulloriMi ins /i. /V''', 7 ./nw . Ih'riit.iiui, i.Siij whu.li e juob dilv only .1 v.iiicdy 
ol tins sjH'c ie>. < «in al'<o b( iouinl on iii.in 

Morphology. IknU 1 sh.ijied, jiosteiiol ( lul widiU' ih.in niitiUol. abdo’ 
MUUi vv'ilh shoit. iii.ii^inal, wididy sejMiatfd biidles 

•M.dc, nulliTneiie by o*;.* niilliinelie , lenial**, 0*7 niiUiiiKMii' !»y o*j imlli 
ni* ire. 

HoIothyrustbi\ae-., 

Holothyrus coccinella t*<-i \.i>s, is.jj. 

Tins ai.iilinid is louiul on dnrk'- .md j*i*ese]n M.LMiitnis, and issani to ai tack 
liuinan b(‘inj*s, canMiiK avellinis of the .itl(‘et(‘d p.n i wlin h if tin b]>^ 01 longue 
oi a ( hild, m.iy be d.iiu'eioii'- Some .iiit hoi it h s i me^iilei lli.n tins .ir.ichnid 
should .‘01 III ;i s«-j».-.-,ite l.nuiiv ol its own I loloi hvi vnhi* 


I' WWW J • ('. \M 

In this laniily I Hill' ihe gi me / ./ 7 .i/‘a Km h 1 .s | j. with il> ' pi i «•••, / tthid- 
Himtb Jk'rle*,i-, mentioned 111 the ih.iplei on I'lotoyoi, bei.,mse Miller Iras 
traced the liU* i vlIc oi mitn.s Itdloiii, iQo-j. in it and in the 

lal MusdfrininiHtts. 

^t'nCUh \MILV 1;: l\<ilKMI)|'\ I^Ms. i.soj. 

Synonyms.' .lo/r/zs I. inn, ins. ij.\u, l>yo fhitlc ; I\ 1 tin ice l/MivWiw 
liSi».|, fiytf /)ifNc: / l.iMrli, 1.S15; IxoJia Uurniristcr, iS/j; 
Rioini Koili, iS}^ .ind 1^17; / xoi/c.s (ht\ nis, KucIkii- 

incistcr, 1^53; l\ndidce Lc-:u:h, /xof/iVc.v J)(»iui«i(lieu, 1S73, Jiiid 
Mi'^iiin, iS/fi; /.xnr/rt? WiiijjncJ , iS7(): .l/r/iLsZ/emif/i/ Cajicslriiii, iKuJ. 
CynorhcBstni Marx. iSijj; Arpai^osfoina I aliiilr, 1^105. 

Tli(‘ lerni (\nf»rli£esfcii is (lerived frnin Aristollc. wlm sjn.iks ol 
tlicsc aradiiiids ;is Kvniftaurnif; (ilic do^-toniiontors), 1 >»‘<*.ihsp 1 irks 
were woll known in his day to atlark hnnling dof;s. 

Tho Ixodoidrii arc thr 1 inks, which have* hcconic «‘l iin]»orlaiicc in 
iropiriil incdiritic not iniTolv IxT.aiisp of llieii nnpl<*as.iiit hitc, but 
hivaiisr ol the spri*ad of disVasc* hv tlu-ir af;cji»'\- as lor example, 
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llic tick fever of Africa, Tsuisugamuslii disease, the tick fever of 
the Rocky Mount i;lc. Tluy are parasitic on mammals, birds, 
and rt‘ptilcs, but an- not strictly confined to one host. The Arga- 
sidic, one of the two families included in tlie superfaniily, are now 
noctnrnil in h.i1)ils, and donut IxiCoiiK' greatly distended with blood; 
wliile the other family, Ixodid.e, or true ti(‘ks. are very common 
in tropical ronntries. 


Morphology.- -A. lii,k is diviMhle iiiU) .'I IickI, ri)*»iriiiii, oi nipitulmii, and a 
body. 'I'lie etipitiiliiTii I" iln* .‘■ni.ill .siriictiin; with tho mouth parts, 

Jind IS f.isilv visible frciiii ibex** iii ilie {i'idr I'lj;. 3i3). h^^t must be 

viewed bom below in ilu- At^-.isjd'i II joins tho ol the body 

at the Ciinu-roslonu' 'I h*' I'.ipiiuliiin i ousiMs ol the lollowiiig piirts;- — 
j .V< Ui - - 'I'his IS 1 In- jii IK 1 ion of tlio nisirum with i he rest of the boily. 

2. Ha^t' Tins i^ Mv li.iid b.isal portion, ami is iisurilly (|LiadT.iiiguhir, but 

its out line varies 

Jn leTn.d'*'- ol Ml'* l\o«lnl.'i* llieii 
log. .Till 


Attar!i(‘d Udiiiid the 
tv.. 




.ire two ])oro-»e areas on the iipiKT surface 
I* ba.se js ilu- iieidc; in front, in tlio middle 
lim*. i*» the h.lll^tellmll, eompo.sed of tlie 
h\ pti'^tonir .iiid the m.indil)les and their 
sh«.i!!i'.. oil each side ot which lie the 

p.ilpi. 

?. ’Ih«‘ hy]«»slomi* is iin elongated 

sti iicliin* eoiii posed of two .symiiieti teal 

f h.dves. wnih miiiu-ious minute teeth, 

« ailed ileiiiK li s on i!s venlrtd surface. 

p 1 he elu'lueiii* tn mandibles, are 
t wo 111 iumiiImt -one on each side of the 
TMeilian line. Ivnig dorsal to the hypo- 
si..im* 'rill- jiosteiiDr portion enclosed 
J ‘i 111 the b(idyis ‘ w'olleii forllwatii'ichment 

ri f p ol iiiii**<I<». uliile I lie antei lor is lUil ami 

It iiariow, .i.iid n*rmiiMted by a hook like 
dii'ii.w’lmli li.is 1 w'i» or three proces-ses 
till* .'ip-.pliv'.'-s .in iiileirial, an ex- 
it iii.d .md .1 miihlle. wath hook-like 
ie»*l!i 

j 'Iln iii.indibid.u slie.i 111 lies dors>al 
In tin- m.iinlibli" . 

o 1 he |).il|M aie compiKied of iour 
•.egiiiein- fii .lltlUe^ biiSfil, aiilepcn- 
uii-iiii'M' , iiii.t' t'. liiiu 'V .lie ol I iiipoi I iiiice 111 cljussiljri'ilion 

into geiiei.i .1'. ili*'\ ]»i>^-ess hairs, bristles, edge.*^ .ingles, and s])ines. varying 
in tliileit lit ii 'I iii'K is Miinetniii's a grraip i»f Imig h.iirs ini the internal 
aspCLt ilii- p dpi w'l'ii li au pi .)b.ib!y -.••iisoi y 

The b'lilx \ ines -.iie.iilv iii lorrn, c olnur oulline. ,ind siim.liire. It is 
tlividfsl mi<i !!' P.iis.il ■niil.ue, iji xeiiti.d suriace; (^) l<» anterior, 
posteiior. .md l.ili i.d in. u gin- 
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I. Donal.^itrfui I « >ii ilv dMi . .isuii.i! eiinybi noted (I'lgs. 413 and 3 iS): - 

(a) The .sciitinu, fniiinl m tin* fxodn/tP .iiui xi’elJ maiked 111 tho adult 

male but niiieli .siii.dlei m tin- .idiilt leiii.ilc. It is a li.ird. rhitiii- 
oiis plate, wiih two loiigiiLiiJin:d giooves (lervical groove^). 

[b) The eyes, only sonud urn*'* pie<.enl on each laloial margin of the 

scutum in Lxculiihe or ne.ir the iirsl coxa in Arga.sicl.'C. 

(c) The dorsO'.submediaii juirose philips ;ire sm:ill, circular, or oval 

chilinous structures 011 o.ich .side uf the median line, near tho 
third and foiirlli lugs. 

[d) The posleio-in.argiiifil lestuuns, when prusunt, arc eleven areas 
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marked out by grooves lying along the posterior margin ot the 
body between the stigmata. 

(e) The dorsal gi oovos arc usually loiigit udinal. and not always distinct. 

us they are due to muscular contnictioiis. 

(/) Pits, hairs, spines, etc., may Iks vi.siblc on the dorsal surface. 

2. Ventral Surface . — The ventral surlace exhibits (Pig. 32^): — 

(a) The genital pore, .situated in the venlro-mediaii line, between the 
coxue of the first throe p.iirh of legs. 
ip) The anus, .situate in the vcnlro- median line, behind the. ]ioslorior 
pair of legs. It is surrounded by a v«dv(\ and in the m.ile of 
certain genera has laterally the dvpea or <inal valves. 

(r) The. ventral shields ol chit 111 .iie sm.ill soh‘rito.s covering the surface 
in the male. 



Pus. 3ii. — l>oKS\i. \ii\v 'iiii I'us. 512 . ('ihclicvra 

OF A Tiok: l•’l■^^^Il fmneUta U . futnt tufa : Male 

C. ANI> P.) NN'O P.). 

I, Clu'Ucer.e; hypostoiiie; p.dp; |M»iose .ium. 

(Alter Nuttuli, ('nomi, .iiul Ixoluii^on, foitrnal of ) 

■ 

frf) Tile stigm.it:i lie mie on each side of ilie body, l>'*lwecii the 3rd 
siiul 4tli p.in^ (•! ley'» m the \rg:iMd.e, and behiiul I lie toiirth 
ill the L\(uljd.e. 

(/) Tliere are often to Ix' -.eeii a p*ur of giMiit.il luiroivs ainl an .ui.il 
liirrow. 

if) Pits, p<m‘S. hsiirs, .iiid piinct.ilioiis .11 e to ho loiiiid as on the dorsal 
surtcLce. 

3. Anterior Margin.’ -Thib varic'* as compared with the posleiioi. hi‘ing 
sometimes straighter, sumelimas emargiiiatc, and receiving at ihe i.ainero- 
some tlic rostrum. 

4. Posterior Margin . — This is generally rounded, and often ninkeil liy the 
festoons already moiitioiied on the dorsal surtace. 

5. T^ateral Margins . — They vary as to their .straightness or dogiec of cur- 
vature. 
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The lo^s arc segmented into the following ai tides : cux«l, trodiauler, Jeniiir. 
patella, tibia, and tarsus;. 

Internal Anatomy.-— The internal anat^iniy has been studied by ('linsto- 
]>hcrs in Ormihodoros savif^nyi, and most <jlalKir.itely by J^uiiiiet in eight 
Lxodidsc and three ArgasiiliX‘,'m.Lles and lemales. 

The ti'gumeiit consists o£ dutinous layers. iindiT winch lies the ejiidcrniis. 
On the suit. ice are the openings c>l numerous glantU A iaige ceplialu gland 
is present in some synTies, c>j'K*mug doisally at the jiindion the rostrum 
witli the body. 

The mouth, winch is lined with diilin is situ.iti'd iiiilerioily iK'tweeri the 
niiiudibular sheath dorsally ,iiu! tlie hypusloiue \efiir.illy. In this ^losilion 
It IS merely a lion/<iiit.d shi. witli npeiisules. but iarthei back these .iie dos<‘d 
by the junclimi nl the liyiKi-.Oinie with tlie m.iiidibul.ir sheaths. Tlie eavity 
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exUrid. ii.ukwapU scum- litth* *list.iiii i-. .ind ends blimlly. Into its postcro- 
later.il .'ii;:les -HM-n tin- diu ts ui ilu* selix.iiy gl.nuls. twn l.iige iMcemosc glands 
lying ovt 1 tlw i,i \ \\o hr.st pair ol legs. The ucini aie gloluilar. and their 
walls consist nl Luge c«•ll^,, as a rule Lideii with lefiactile granules staiiiing 
di'eply, or with iiidistiiu t giaiiules sUiining less deeply. 

Ill addition l«i the oidm.nv’ .iciiii. theie .iie gioui^s i»t four or live cells, 
iurniing^^s'ir-sli.iped masses, which h.ive a )ier.iiliar alliuity for iicul stains like 
eosiii. Tlie.so cdeiueiils are le.dly iinn elliilar gLiiids, which oyien into the 
])riiK'ipcil salixary ducts, not into the sm.iU duct ule^. These glands, which aie 
numerous in the Argnsicl-a*. aie ]irobably prnsnu glands. 

thi the floor of tlie mouth is a V-slniyied opening, .ipex fxnnting forwards, 
which loads into the jiharynx. This is a fusiJorin org.in, iiariow in fioiit, 
where it turns upwards to open into the month, while iKdund it ends in the 
cesophagus. Its walls consist of chitinoiis plaices arranged veiitrally and 
laterally, so that the lumen is trirailiale on t rails v<‘rse scr.tion. .At the angles 
(lie chitinoii.s ydates are united together by iloiible folds, allowing expansion 
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and conlractioii, and brought about by the contr.iction and 1 rl.ix.itiuri of 
muscles laking origin in the sclerites forming tlio (Midoskelctoii of Ihi; ho.id 
and inserted info these plates. It cmkIs ]K>sterior]y in a narrour icsr>ph.igiis 
which is without chitinous support, and therefore soft. This (esophagus 
runs iKickward. iXTfoialing a largo ganglionic mass. »ind ends in the mid-gul. 
its w.ills are composed ol a l.iyc‘r ol columnar cidls internally .iiirf by luiisciilcir 
fibres externally. Just tiefore il joins the mid-gul its w.ill tliic and forms a 
fold, the hoiuologue of liio proveiitriculus. which projects into thtit pa.ssage. 

Tlie ocsophcigiis opens on the floor <jf the large central food niservoir oi 
mid-gut, the niaui canal (?f winch ruiis forward a little distance in front of 
this opening, and Ixickwards to tin* neighfirnirhood oi file i(‘ctiiiii. 

The centrial can.il gives olf divfi ticiila, which niav be classed into an anleiun 
set, consisting ot a singh' di vei ticuluin ; «i lateral S(‘t. consisting ol an aiitero- 
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(Altei Saiiilion.) 

lateiiil di\eiliculiiiii, .siiL>divid(*d into tlitee branches .1 iiiedio-lateral, iiilo 
two or three, a pcjslem-fateral, wlindi singh*. and a posterior set. whici 1 • 
.ilho single. 

The walls (.it tli<* (eiitial tiilio and the div(*rticiilj consist ol n sm^lo laytT of 
Jaig«‘ cells lying upon a thin liasemout iiieinbr.iiie, extein.il to wliK^li .in*’ I.irge 
single nins(.nlar iibies air.inged longitudinally and traiisveisely in an open 
iietwoik. I hgeslioii is .issi.sted by liV(* ('ells niiiigliiig with Ihi- ( o.igiil.i 1 (*(l 
blood filling the diveiticul.L. 

Pasterioiiy the central c.iiiaL is connected with the rectiiin bv means nt a 
very fine canal, whichapjieais torepreseiil aliinclionli'ssrudimeiit.irviTileNiinc 
This ('.oniTniinicalion is not admilled by Hoiiiiet 

Into the rectum opem .'ilso two long’, line, niiic.h convoluted tiilniles-- tlie 
Malpigliian tubes, which are composed of a .single layer of huge lells placed 
on a Ixisement membiaiie. In females they iiitiy ('orit.nn s]iliei n .il i i)r]iiiscles, 
which, though pres(mt in males, arc much smaller. Hcilev .nid lloniiet 
consider that these bodies are composed of guaniiii*. 

The rectum is a s.iccul:ited tiilie. with a wall (onip(»sed «»i .1 single layer of 
fliiltoned cells leading to the anus. Bonnet objects 10 tin* term ' anus. 
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considering the tubules as renal, the. rectum as a bladder, and the opening as 
an excretory pore; but tlus term must bt* kept for morpholopcal reasons. 
Further, he states that this excretory mailer is only oxptdled during moulting, 
collecting at other time', in the rectum. The anus, is a slit-like aperture, 
guarded by two lateral semicircular chilinous plates. 

The male rexiroduclivo organs consist of a thin, transparent tubule— the 
testes — cmding at either end in a vas defereu.®, which, after coiling upon itself, 
enters a lobulated structure— -th<‘ white gl.ind. The ejaculatory duct ends 
ill the ('hit i nous penis. Tlie. female reproilm tive oigiins consist of a single 
ovary, which lies across the abduini'n just iM-hiiul the central alimentary sac. 
This ends in two coiled ovnlucts, which oin'ii mu> a liirge spennatlmca with 
thick walls, and fioin wliuli a dm l leail*. to the genital opemag. 

'Hie t ic k breathers by .1 nie.ui^ ol .1 system ot lubes, Iini‘d by «i spiral thread of 
c.hitiii. These tiilx's ':ire < ,dli d ti.u lii'.e. ami r.idiatt*. Irom the opening on 
th(* stigma c.illed the ‘ 'tic*,' all ii\er the body. The circulatory system 

consists of .1 median heart and dis- 
tnlmling xessels. The fat body is 
well marked. 

ThcTe are a iiiimlxn' of dermal 
gltimls. a c.oxal gland 111 IIk* second 
ciix.il jointr. ;iiul opening on the first 
coxal joints l)V a mimile pore, and 
.1 cejihtilic gland 111 the head. 

Life-History .--AVI till- mi tlu* 
host stu:kiiig blood, liic liliiU* 
and feinali* piirusiles copula1i‘, 
niid tile l.titer, f»ro\viiig to u 
l.irge si/r. diops to tlio ground 
and lavs ti nnmhiT ol eggs, 
riu* (‘gg consists ol a sJicll vvitJi 
an innei mrnil>ran(‘, ctnclosing 
loud volU .iiul embryo, wliicli 
e\ l•nlll.llly lialclies as a six- 

I'lo ^ Tic IK Im.c.s, leggt’d larva, witlioiit sexual 

(Alter Saiiibon.j organs or stigmata. The 

iliges(i\(' oigaiis are, however, 
present . and the lilt le iai va . beeoniing jiarasil le on some animal, sucks 
its blood, diops off and moults, giMiig risi* to tlir nyniplici. The 
nyinplia has eiglit legs and a jiaji ol laige stigmata, but is wifliout 
reprodin tive ojieiiings or oigaiis. The jiyinpha* now hecoiiu' para- 
sitic, ami l<-ed. alter wliieli they drop off, luoull, and become males 
or feinah*'. with hilly de\elopeti g<*neiali\e oigans. 

I he adidl^ now become ]»aiasitic and moult, and the young 
Icmale, fixing itself to the host, grows considerably, but rarely 
changes her ])lare: wliih* iJn- male, remaining small, wanders about 
looking for tin* lemale. 

Tlie life-historv and the habits of ilic different divisiims of tJ.c 
IxodidcB are so vaiions that they will be desciibed under their 
st^parate heads. Oiu* example may, liowever, bi' mentioned here 
— ^viz., Margaropus dccolorutuH-- whose life-history lias been studied 
by Lounsbury. In this siiecii's the female, clrojijiing off the host, 
comjdet os oviposit ion in a t line varying, according to 1 lu'1 emperature 
of the air, from live days to four weeks, while the incubation of the 
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egg varies from three weeks to three months. 1'he larvie, which ar<‘ 
capable of remaining on grass without food for months, must obtain 
access to cattle, on which they feed, and grow for thm* days, afici 



Fig. 316 . kiv I Jama l>hy tilths l-ji, 317 . -Tin. S\mvi\ of H attia- 

punctaia C. ani> I** ( ^ |<i.) pkvMt/is punctata C. anij 1*\ 

Aftc'r Niittiill, (*<KipiT, and Koliinsui). ]tmntal of Parasiiologv.) 



-Adim.t Kj'Jmaliv ok lltcmaphysalis punctata ('. and J** 
(After Nutt dll . Co«)per, .iiid Kobiii'von. Journal of Paiaiiitolm^v ) 


which they moult and lorm nymphs on tlie si.xth day of tlu ii j'aia- 
sitic existence -f.tf., without leaving the host. The iiMiij^h sucks 
blood and grows \ ill 1 he olevcnth day, and the adult is hait'lu <l on llui 
thirteenth to sixteenth day without the nym])h l(!aving I he host. 

Pairing takes place on the seventeenth to twentielh day. and the 
fcrtilizefl gorged female* drojis off the host on the twenty-fourth to 
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tliirty-first flay. Tims, hi this case the larva and iiyinpli remain 
parasitic «»n tlic ImM, and ilo not dro]> ni*| as described above. 

Parasitic on Man. -l‘he ticks known to bi- paiasilic on man 

are:- "(i) rcflcxns l''abricins: 

(j) .1. l^askus Okeii: (3) Orni’ 

flindorob S(i 7 'i}^iiyi Andoiiin; (|i 
(). monhata Murray; (5) O. mc^nini 
(fd (>. iitricuin l)nfj;es; (j) 
(). findf.inn L.ilMudbeiie and Mef^niii; 
(S| Aluhnuhiiis lidajc ('rueriii-Mene- 
villi*; ((|) I\/irliil>iit'l>lialus sanguineus 
L.ilieille: (lo) Slariiurol^us annulatus 
S'i\ ; (id Rhij^iccnlitr hivornis Nui- 
tall tind WaiburtiMi: (ui Dcrmaccn- 
Iny rciiiulaius haln iciiis; (13) />. an- 
./fTsim/ St ilcs: (K|) />. cloiius Koeli: 
(15) l>. inoilcdns Ibmks: (ih) f\tu(rs 
ruiniis l-iim.T!!*-; (17) /. hiwa^unus 
(iiS) Amh/vtmma amcricaninn 
Knell : (i(d - 1 . (lissimile Kocli: 
(i«>) Ilvaltmnuf fe![y/)liuni Liiiiueiis. 
Pathogenicity. Tie.kh.irrsjneadeis 

(d di-^«Ms<' in ni.in .iihl aniin.iK. 
I'bev 111. IV be el.iNsilied iiiln spiiMib'is ol .S 7 »/V(>( //rcz/f/cc, >pi i*adei ^ 
tA Itifhi'sia and into ^piradei ol unknown ;jei ni''. 

1. Spreaders of Spirochsetidne. 

I. Ornifluninros moitluifa e.nries SJu’rusi /lamfinnia ifn/ioni No\y 

.in«l Knapp, and taiiM-s Mi lean luk le\»r or Dutton's 

iel.i|)siii;4 fr\ el in man. 

J. Afinas /ursicus e.iriie^ Sj^iiosihautiinnni man'hou.\i ISiiittall. 
Kl*' 

Murrartipus annidaius % aiiie-^ Sl^iroseliaudinnia Ihcilcri 

l.>i\ < I. Ill, 

2. Spreaders of Piroplasma. 

1 . I'uthifut I'lilutlus af^ficndit uhdus cai 1 le^ I*, hii^cminum. 

2. /: M^i/s /'. hii’rtninum. 

.j. /:. i'i‘i’;7s/ I*, t'ifin. 

.4. K. saniiuincu^ R canis, 

5. E. hittsa J* /i,'/s. 

t». Mar^arol)iis annitlidus I*, annuluittw 

7. Hamap/iysalis Inulii I\ianis. 

3. Spreaders of Unknown Germs. 

I. Arfias pcrsiciis c.ius«s ,1 dise.ise in l^ rsia. 2. Dcnnacenhr 
• 'cnustus (set* /), andersoui) Roeky Mountain b-ver. 

Expel inieiit ally, the nymidis ol I), niari^hudus and Amhlvommn 



I' III {!•). I'l I M 10 n 1,1 1 io 

MM I III' I lit H'll f'hvstlils f'HHt 

/iff./ (* \N|i J*’. 

Null. ill < iiiijiiT Mill 
KohuLSuii. Joitmul of Vurst^Uol 

(i#) M.ii>nnii‘(l , (//) u.itiii il si/e. 
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amcrkanus inicl the nym})hs and adults of /). variabilh can tiansinit 
the virus of Rf)nky Mountain fever. 

Enemies.-- -Tlic cncinioh ol tu-k.s aic numerous, and among Iheiu may be 
mentioned fowls and blackbirds. 

Prophylaxis. -'Jlu* pievenlion of licks in cattle is a diitiruil proceeding, 
rho lolJowiJig .iro some ol llic methods 111 use (from llalfour and Archibald) 

iAittle Washfs and y>iy*s - -Ar'-iomc ii.scd lo Iw omployivl ((hooper'*; Diji 
Powder), but was Joiind to Im* diLiigcrous. A iiselul oil is crude petroleum. 
z gallons; liaid so.i]\ } ]ioiiU(l: and watei. i gallon. Tlu' soap is ilissolved 
Ml the hot water find lh«‘ indroleiiiu gradually .idded. hive ilays' s})r.i\niig is 
fidvocated in place ol the usual fortnightly djj). 

Rotation of ( yojw. 'J'his is said to be iiselul m the United bbites. 

Rurnififi of Rui.tHres.- Xot <t good jilan. 

hnnmnization.- Immiinizatioii by inoculation agiiiiist babesia. etc. It is 
not very iisdiil 

Quarantine ()ii:ii'.iii 1 ine ol c.itth* <ii)d (oiitinl over llieii nioviMueiits i.-i 
important. 

There are. howeiei. .1 guud iu.iny ]uacljcal ponds to be fiiteiidiMl to in 
spraying or difipiiig c.d tie. Ueleieiiee muy Ik' iii.ide to ('c»opei 's pfiper in the 
Journal of Aiirniilhnat ^tLinue, vol. 111 . or lo Newsti'adV Kepoit of 'Iweiity- 
Tirst Jixpisliljnri of the bivt ijiuol S« Imol <d *1 replied Mcdjciii''. 

Classification.' 'rin* KodoicUn .niMii\ulecl into lv\u laiiiilus:- ■ 

I’A.MII.Y i; AhuAsin.u (Miiii'strini. iS(|o. Ixndoidea wilbniil a 
sciiium: inoutli iiaiis ol .nlult imt ]iri»imiu*iit from a)>ovi*: iin ])nl- 
villus filtiK'lujd lo taisus in atlults. 

h.vMii.v 2 : IxoMjD.b’ .Murray, J^^ 77 .- Txodoidi a v'iili a si'ulunr, 
mouth ]urts ])romiuent lioiu .ihoxe; ]iu]vi1lus ])ivsrnt, aliarhvd 
to 1 1ll* tur.sus jii lulult'i. 

Remarks. - Xeiiiiiainr.sdci.sMlitfitjoiiiiM'i vdiiti'ieui Iroin llii'om u.sciliniliis 
biioU. He recogin/ei jK.idid.e ( ixodnide.o diiuled nitn Ixodiiia* i Aigasida' 
••ikI Ixudiil.e) and S|h l.eorliviu !uiia\ iliese l.isl lieiiig p-ii.i^ip's nu |i.iis. Ollier 
cl.istilu'.it ii 'iis .ne ihose by Lainlle and by Ikmks 


Immii s 1 ; .\Ki; xsin.P. 

riu-se arac.hiiid^ .11 1* 11101 r like hugs than liek.s m ilicii liahits. 
1 luring tiled. IV 1 hc\ aivi'oni iMlrd in narks in xvalUoi floors, or in 
gravel, hut at iiigid they roiiir out and iiiii about, ('hiistophrrs 
says that ii h. nulled they sham death, and that when nnmiug ahoui 
they have a ran ious hahil ol laising tlu- Inst pair ol legs as though 
to rereive miormation about their surroiniilmgs. 'Phey ran live 
foi a long time (tlirii* to four yiMisi w’ilhoiit lood. TIua gtuei.illv 
feed all I I d irk, lieiiig gorged in about lilleeii miiiules. 

DonoVtiii stales tliat while feeiliiig fluid is secreted by the 1 o\.il 
glands, and lies belwieii tin* jMi'asile. and the skin ol the hosl. 
This fluid is alkfdiiie, and jireveiits roagukitiou of hlood. Affer 
ItM-ding, the 1 irk dro])slo ihe groiiiiil, and, being wet wit li serai t inn. 
becomes roverei I wil li dust and dirt. At first tluy an* much s\\ idleii, 
but in a few days this dimiiiislu's, though lluy may remain dis- 
tended for xveeks. .Soon afl(T feeding, tlir lick moiilfs, and flieii 
becomes act ive again, and is ready for aiiotlier fi*ed. 

The Argasidie pair at various times, one female being fertilized 
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by sovoral males. Tliii female now bt'comes quiescent, and passes 
out its ova. a proc(*ss requiring a week or more to be completed. 
During this j)rocesh the head is forcibly flexed on the body, so that 
the palpi lie on each side of the body, while above. Ukj head is the 
prolapsed duct of tlie cephalic gland, forming a protuberant mass. 
The ova are not as numerous as thosr ol the cattle ticks, and are 
generally laid in a loosely adherent mass. 

The six-legged larva hat dies in less than a week. In OrniHo- 
doros it appears to be (piiescenl, iimking no attemj)! to obtain food, 
and in O. mouhaUi doe-^ iint le<ive tlie egg. In three or four days 
it moults, and becomes the eight -legged nym])h, which is an active 
little crealiire. feeding readily. In -4rgtr!? the larva is more vigorous, 
and feed.s. if .ipjxi.iis as though tlien^ were great ditfcrenccs in tlie 
life-history of tli*' different S]>eeies of i he .Xrgasiil.T. 



Fk. ij'i. /iiT.siiw.s L\ I ui-ri r r; \2i /r/'sicff? Latkeii.i.e: 

I'l-MMl,. l>r>|{sAl. AsIM'rr. J'kMM.V. Vl- N'TKAI. AsPI-VT. 


The. adult Aiga^ida* a]ipear to moult many times as Diey grow 
larger. 'I'liey .iu- pieyetl upon by insects. 

Genera.- -The .Vrgasida- are divided into four genera;- 
('an's, Ornitboiloros, Alevlnrubiiis. 

The diagnosis oi 1 lu geiiei.i is as fnlhm's:- 

1. Kyes absent, Ixuly u.sii.dly Hat, with thin bordeis, without 

deej) Ventral grooves; (</) No groove behind anus- (b) trans- 

verse groove behind anus- f . 

2. Eyes jireseiit or absent* body more or less distended, with 
deep ventral grooves: (a) Without a lold oi skin (sclerite) on each 
side of palpi- -Ornithodoros ; (b) with such a fold- Alectorohius, 
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-There is, liowever, some doubt as to wlietlier Cans is really 
entitled to be a separate genus. 

Argas Latrcillc, 179O. 

Synonyms. Argas Seoul, 1S35; Carois Lcitrcille, 1796; 
lihynchoporion Hermann, 1804; ("arw Latreille, Ti^oO. 

Definition. — ^Argasidfe with oval or flattened bodies, in wJiicli tlie 
rostrum is at least its own length from the. anterior margin, which 
is less bluntly rounded than the posterior margin. No told i)resoiit 
around the base of the rostrum ventrally. Tegiinu'iit rouglieiied 
by wrinkles and folds, and markeil by circular })its. Without eyes. 

Type.— reflexus Fabricius, 1794. 

The number of species known is steadily iiici easing. Tlie more 
important can be (Icliucd by the tollowing tal)le, modified from 
Neumann: — 

A. Posterior margin wiili reel.ingular festoons- ~A. pcrsicus, 

B. Posterior margin witli narrow festoons: — 

I. Tegument willv fine folils. boily long, swidltMi -A. her- 
mAuni. 

11. Tegument with l.ug«‘ lohls, body Hat : 

(*<i Ihidy narrower in front:- - 

ti) Anleiioi e\tiemiiy Hat and rounded .1. re- 
flex its. 

12) Vnteiior e\l remit \ pi>inled:- 

((/) With ileep eamerostnine and dorsal 
hexagonal mai kings - 1 . hrimpii, 

[h) Without these 

(/Si Jiody aliiKJst as large in lioni a'^lu limd: 

(I) ilody short, a little ItaigrM' tli.iii hroad 
. I . Irifiisguri cpi n its . 

t2) Hotly twice as lt»ng asl)rt»ail ‘\ . vinumerinus. 
Argas reflexus Pahrieius, 1711]. 

Synonyms. - -/It ants reflexus Fahneius, j 71 j.j ; . 1 . marginaUts 
h'abricius, 1794: Rfiynchoporwn colitmbcD lIiTmami, 1804. 

Argas witii yellowish body; male 4 by 3 millimetres, female 
0 to'8 by 4 iniHimetres. Its distributitni is mainly in liurope and 
America, where it lives in dovt'cois; but i1 can aiitl does attack man. 
producing the symptoms already dest'ribed. 

Argas persicus Oken, iSi<s. 

Synonyms. — Rhynchoporion pcrsict4m dkeii, iSiS; Jrgti.s- persicus 
Fischer de Waltlh’eim, 1S20; -< 4 . mauritianus (luei in-Meiu \ ille; A. 
minialus Koch, 1844; A. americanus Packard, 1S72: A. sanchezi 

Duges, 1891; . 4 . cAmcAtfGoucle.t. 

Argas witli oval, hrownish-nsd body. Male, ( to 5 by 3 inilli- 
metres; female, 7 to 10 by 5 to 6 millimetres. l)t)i>.al and ventral 
surfaces with pits in rows, and irregularly placed. 
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This Argas is widdy distributed, being found in Asia, where, 
under the IcTin ‘ garib-guez ' (punaise de Miana), it has long had 
an evil reputation for causing sickm^ss. It is also known in Quetta. 
In South Africa it occurs as a parasite of fowls and ducks, and is 
also known in the vSudan, Egy])t. Turkestan, and IVkin. l]nd<*r 
the name of A, miniainsii was dtiscribed in the form ol tlie chicken 
tick of the United States and the ailob** t ick of Mexico and Arizona. 
Accoriling t(^ Balfour, it s])reads tli«‘ Spiroihata marchouxi in 
Sudane>e fowls. Nullall and Stiirkl.iial have demonstrated the 
presence of an antie.oagulin in the s.di\ary glands and intestine ol 
the, tick. 

Argas brumpti Neumann, 1007. 

This tick was (liseo\ ( red by Bnimj)t in Somaliland. Tlie dorsum 
is marked bv sMiiineti ical hex.ig<»nal (le])ressi-il areas, h'einale, 
20 bv iniIlinu‘tn‘S. Xultall says that, according to Brunipt, 
the I)iie is veiv jiainfiil. and causes pruriius lasting several days, 
ami the site 111.1 V remain induraled after s»‘ven years. 

Argas cucumerinus Neumann. 

Only the male ol this lick is known. It has an oval elongated 
body, brownish-ved 111 rolmir, jo by 5 niillinieli es. It is found in 
Lima in Pern. l\»ssil)ly tins is meiely a \ ariely of A . reflvxm, 

Argas hermanni Audouin, 11S27. 

Argas with ver\ line skin folds and small i ostium. It is found 
in AlSyssinia .ind h-gvpt. Possibly ihis also is only a vaiii‘1y of 
A.rvflcxtts. 

Argas asqualis .Neum.inn. iqnS. 

Synonym. OniHliodnros aijnuiis Neninaim, n^oi. 

Nuttall ])laees this spi-eies with llu* Aigashla- It was found in 
Uicrinan East Africa by riilleboi n. In si/e it is 5 by 2-5 niilli- 
ineires. with lolile<l finely gramilalc'd iii1« giinienl . 

Argas transgariepinus W iiite, is.ff). 

Synonym. hwhi Neumann, 1901. 

Argas wjih vi-ry e.oinpres'ied body, not nnieli longer Ilian bioad 
--7*3 bv niillnni'lres. Margin with iriegiilai folds. Foniid in 
Soiitli Aliica. 

Caris I.jitn‘ille. iSo.i. 

Argaskhe willi almost eiicuKn body, a little larger in fioni than 
behind, witJi n c(>ns]>icu(jns tiansveise gr<»ove behind tin* amis. 

Caris vespertilionis Latreille, 

Synonyms.— vespertilionis Latiulle, 170b; Argas pukhella 
George, 1^76. 

Parasitic on bats. 
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Ornithodoros Koch, ij^44. 

Argasicla; with or without eyes. Rostrum surroundcii vemrally 
by a camerostome. Tips of the palpi visible from above. Lateral 
borders of the body strjiight, sonu'times concave. Integumcmt 
msunniillated, with hemispherical clevali»)iis. Two longitudinal 
coxal folds, a pair of supracoxal folds, one transverse pie-aiuil and 
one post-Jiiial groove, and one loiigitu<lin.il anal groove running lix»in 
the anus to the post •anal groove. 

Type . — OrniUwdoroa Aud«min. 1^27. 

Eleven si)oeies are recorded: (ij (hniUunluros scivi}inyi Au(l(»uni, 
1827; (2) 0. monhtifa Murray, 1877; [ ]) (>. Inricatus Ihiges, 187^; 
(4) 0 . mcfinini Jhiges, 18S j; (5) 0 . luhornisib. Neumann, n>o8; (6) 0 . 
tholozani Laboulbene and Me^nin, r8Sj: (7) u. p(ivinvjntO!>m Neu- 
mann, 1901; (8) (). furcosits Nc'uinniin, 1908: (9) 0 . crralicus J.ucas, 
1849; (1*0 coyuiceus Koch, 184.}: (11) O, cafirsfrinh Birula, 1895. 

Diaoxovik Taju.k. 

A. Eyes present: — 

Three knt»hs on the last segment ol the loiirtli hg 
{a) Tegument with heiuisplni ic.d ]notuberanet s:- 

(1) Eyes of i^pial size (Afi ica and India)-- O. suvif^nyi. 

(2) Anterior eyes larger (.America)- -(>. Loriuccits. 

(/;) Tegument tvilh ilattened proliihr ranees (Airiea}- 
O, pavimcfiiosus. 

B. Eyes absent : — 

I. Snbieclangul.ir body nrjrlv sijuart' (^lex'j-oi ■ OAnricaim. 

II. Jh)(ly more or li\*ss eniiMnctt-il beliiii'l tin- lonnli j).Lir ol 

legs:-- 

[ti] With bm.id anii-rior end (iMi-vico;- O. 7 nc^nini, 

(M Wil h n.jn ow anurior end (Lahore)-- O. Uthnre-nsis. 

III. Ovuiil body, witli briMchr ])osteri(n • nd:- 

(a) Anterior end bro.ul and lonnded it’ontial Africa) — 
0 . 7 nouhala. 

(h) .\nterior end la])ering- — 

(t) Tarsi iorked disi.'dly (Ecuadoi : - O. furcosus. 
(2) Tarsi slightly kut)bbt (l ( \lgerjai ■ O. cyrulicus. 
(j) Tarsi second to fourth markedly knobbed 
(IVrsi.L)— fL ihoUiZinii. 

(4) Tjir.si first with ilin-t*. (i(»r‘*;d kinjl)-*. second to 
fourth with one knob (IViMa)-- (K canc- 
slriiiii, 

Ornithodoros savignyi Audouin. 1S27. 

Synonyms. — Arf;as Audouin. 1827; OrnUhodvyo^ morbil^ 

Zosz/s Gerst acker, 1873; sTAiw::fi Berlese. iSSo. 

This is the type species of the genus, and lias be«*n studied in 
detail by Neumann and Christophers. 


45 
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It is cuinmon in Africa, Jnclia, and Aden, and perhaps else- 
where. 

Morphology.- Ornithodoros, with Iwt) pairs of cj'es ap])earing as 
circular, smooth, convex elevations, ‘iitiiai.ed on the biipiacoxal fold 
above the bases oi the first pair of legs, and b(‘tween those of the 
second and third pairs. Body oval, conslricled slightly between the 
third and fourth pairs of legs, velliw in eohnir when young, and 
blackish-brown when old. J nteginneiit co\'ere<l with irregular hemi- 
spherical proniiiienees poinletl at ilicir siuninils, between which arc 
narrow depressions w ith hairs, ( apituluin tMiibedded in an infundi- 
bulifonii eaiin.rosloine. Jiom which it is si ‘})a rated by a deep groove, 
in tlie dorsal j>ortioii of which can be seen the oi)ening of the cephalic 
gland. Afandibles with a .simple claw -like internal apophysis, and 
without jniddlo apophysis. Jeeth <d the liypostonie arranged in 
three longitudinal ])aridi(‘l rows. “Iwo spines tit the base of the 
liyposoiiie. which i.s large. 

Doisnni of the body niarkul by two liansveix* furrows, one just 
in fiiiiil ol the posterior bonier, and the other situate farther 
lorwani, marking oil a median elevation willi a central depression, 
and s(‘ven similar d«‘])resMi)ii^. eath oi which beioines a deep sulcus 
pirstenorly. 

1 hc' viTitrcd snrlace shuws a well- marked pie anal furrow, winch 
latiially ineeis the aipi.ienNal suleus. whii 1» runs lonnd the anterior 
asjurl of the bod\ a•^ .r well marked gioovi, delining tin* supra 
coxal fold, on winch llu eyes are situate. Ilehind the anus are 
three svnnnelriial longil lulinal grooves, while a short V shaped 
de])ressioii abiil- on ilie amis. 1 hi‘ genital papilla is well inaiked. 
and siiijoiind-^ the wide liaii'-veixe (ipming. 

Tlie loin ill ]iaii' of leg'^ is (»ne and .i halt times as long as the lii'st 
riie coxie are conligiioii'^, .and diinim^h in si/A‘ tioin the first to 
the fourth, and the first has the ofuning of the coxal gland. 
Chris toi)hers ha^ obs('i\ed that tin- tliiiil fioin this gland is alkaline 
and prevents codgiiJalioii <il the blooil. 'riie stigmata arc placed 
behind and above the .-lUpiacoxal lolds. I'lie liflli joints of the 
lirsl three ])aiTs (»f legs with tliiee leetli, tlie two proximal quad- 
rangular, and tlie distal lonieal. 

This tick is veiy liaidy. and is said to lu‘ able to live for many 
inonth.s without tood or iiioi^tnie. it utla(.ks huiiian beings, and 
is iound ill Ahica and India. 

Pathogenicity. Not known. 

Ornithodoros moubata Murray. 1^77. 

Synonyms. — ^*1 rg«.s muulmta Murray, XS77 ; Ixodes moubata Cobbold, 
1882; Ornithodoros savx^nyi \ar. tiVt 'a Neumann, 190T. 

O. moubata is of inijiortance as the .spreader of Spiroschaudinnia 
dt^oni, tlie cause of Hutton s relapsing fev(‘r, or African tick fever. 
‘Ehe tick is distribut(‘cl widely in Africa, when* it is called bibo in 
Uganda, moubata in Angola, and tam}xm in Zambesi. Christy has 
described a similar tick in Brazil. 



OmiTHODOROS 


7‘>7 

Morphology. — f ynitjtodoros witliuiil uycs, Inxly oval, a little wider lietuml 
than in front, with a slight constriction iKstwccii the third and iourtti 
colour vanes with iiKo from y<'lloW‘bn)wii to dusky l>n»wn. IntoKiiiuent 
covered with irregular homisplimral i>ioininein‘is. Capiiuliiin einlxMlclofl in 
an inluiidibiilitorm cdincro'ttonu-. Maiidibii' with oxloriial apophyses, with 
two widely separated teeth, and an internal apophysis, which in bidentate. 
Ilypostomo not much nider at the hist* than at the anieimr third. Dorsum 
ot the botty marked l>v two short transverse giotives posteriorly .ind three 
pairs ot pits, from each ot whuh u sulcus runs iMckwards ,iiid in wards. 

1'hc ventral surfaci* sliows a well-ni.ukeil pre .iii.il siili.iis, whuh joins the 
supracoxal groove, as in S. siunf*nvi : Ix^Iuml tlie anus .ire three pairs of 
longitudinal grooves. I'lic stigmata are sfinilun.ir, situ.ile. .ibove the sujira- 
co.xol groove. The last .segment ol the huiiih p.iir ol legs is slmit .uid C(»in- 
pressed, with three knobs, the dist.uic* b.- n the insi and mtoihI Inung 
equal bi tJiat between the se< <uid .mil Ihinl. 

Tibia* .Mid till' I of the Mrsi tliiee pairs ol h thiee l(*eili -proxiin.il, 

siibinedi.iu iiiul lielaJ, lliel'-.t bein" eonii,.i 



Fill 3'iJ! Onnlhrtiotns luntilnUi ii., .jjj.- Ontilhodoyns wnuKiia 

1V^VRK^^ • 1 m*.Vi\| K IhiksM \s MiWKW: l-'rMALI., Vl-.NTKAL 

iM-.n. (y, |) -\srhc'j. ( i) 

Life-History, The tenmh* I.tvs a vnrijbli nnniia i of ig;;s. fiom 
70 to which ncllu'ie logelhu, ,iiiil .ii< .i.'ol(lcn'l)ro\vii in tolour; 
1S81 l>y 77(> //.. Inside these llu* l;irv;i develop rind moult, 
boeoininjj nyin])ha*, wliiih h.iteh nixnil tin* twenlieth dny .'if ji 
temperature of ao" to jo’ ('. and .1 hnmidity of 71 to 77 ])er cent. 
After tlirce or four d;iy-> tlie^e nvmjJi.'e sui'k blood. At lirst the 
position of the sti^^niii inarki'd by only a small whiti' .spot and 
pit. but after the iirst monli tliis beeoines eh ar. 'Hie genital poie 
is always absent until after the second moult. 

The adult tick moults after each fenl (»f blood, and may live 
about a year. TJit‘y are night feeders, .'ind i.itlier resemble bugs 
in their habits, la-islimaii obseryisl that the fluid secreled In* the 
coxal glands prevents coagulaf ion ol the blood. 

Pathogenicity. -11 is the spreader ol SfinosvhauiUHmtt -hUtoni, 
and according to Wellman andFeldmanii possibly of AcanihoLheilo- 
nema perstufis. 
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Omithodoros turicatus Dug^s, 1876. 

Synonyms. — Arfia$ turicata Dtigos, i87f»; Omithodoros amencantts 
Marx. 1895. 

Omithodoros without eyes; aiitiTioily the body is nmcli narrowed. 
Tibiae and tarsi with three small tnben l(*s. 

Habitat.- -Mexia) and ('cntial Anunca. Attacks men and 
fowls. 

Omithodoros megnini Dnges. t88 

Synonyms.- Jrgccs wc^iitu Dni:* ',, 1883 : A . ameriiamtm Tackard, 
1893; Rliyfichol^oi inn ^l^inosnm Maix. 1803. 

Omithodoros with j)hial->hapod boily; attciniati'd anti-riorlj'. 
Females 5 to (> miJJinictrt s by ^ to 4 niilliiju tres. Males somewhat 
smaller. 

This it. the ear tirk of Anieneini eatlle. and has been found in 
the e.jr <ji man. 

Omithodoros lahorensis Nt nm.mn, 1908. 

Omithodoros without eyes. Mali' 8 by 4-5 millimetres. T'emale 
ro by 3'() millimetres ImjuikI «'ii Lahore, India. Farasilii on sheep, 

Omithodoros tholozani 1 aboulbenc' and Megniii, 1882. 

Synonyms. — A. tholozani Lahoiilbeiu* and Megnin, 1882; A. papil- 
It pcs liirula, 1895. 

Oruilhodoros without c>es. ^J^lle^ 4 \o b inilJnnetres in length 
and 2 to 4 inillinietivs in Imatlth Females 8 to ro milliinotres by 
4 to 5 niiJIiinetrciS. 

Tt is speeially a parasil'* (»1 sheep in (’aneasia and Foi’sia, but is 
very dangerous to man. 

Omithodoros pavimentosus Neumann, igoi. 

(hnithodoros with eyes. Body ec>vered with flat warts fomiing 
a pavement. South Africa, (bil} female know'll. 12 by 8 milli- 
metre.-.. 

Omithodoros furcosus Neumann, 1908. 

Found ill Lcuaclor. Female 10 by 5 millimetres. 

Omithodoros erraticus Lucas. 1849. 

Synonyms.- -J crrafii us Lucas, 1849 ^ "niitiaris Karsch, 1880. 

Found in Algeria and liengal. Length, 3 millimetres; breadth. 
3 millimetres. 

^ Omithodoros coriaceus Koch, 1844. 

Omithodoros with eyes, rinly one knob on the hind tarsus. 
America. Male 6*4 to 8*6 by 3-4 to 4*6 millimetres; female 9*5 to 
T3'8 by 5*3 to 8*2 millimetres- 



ALECTOROBWS 


709 


Ornithodoros eanestrinii Birula, 1895. 

Synonym.— eanestrinii Birula. 1895. 

Found in PtTsia. Male to by 5 millinKdros; female 14 by 8 
inillimetrrs. 

Alectorobius PewNuk. xi)oy. 

ArgasidiL* with folds of inlcgunitint ca])abl<‘ of being folded uiuler 
the palpi. This genus is not ri‘(‘ogniz('d bv Nuttall, as lie ei insiders 
it a synonym of Ornithodoros, 

Type. -vl . talajc Guerin- Menevilk:, 1841^. 

Alectorobius talaje Guerin Meneville, TSfo. 

Synonyms.- -0. talajc Ciwnxv and Mene.villi^. iS4(): (). rttdis Karscli. 
1S80: Alectorobius tahjc Poeoek. 1007. 

This is the chinch of Ninth AnuTica and Mexico where it is a 
great pest. A. ( o/ht'/is of South Kurope and A. cahcn^\^ of South 
Afri('a are varieties of this spec ii‘s. 

2; Miinav, 1.S77. 

Synonyms. -Hodci T)uges Ixvdiden Koih, Ixodidcs 

tlrervais and van Beneden, 1859: IxoJini ( aneslrini and Kanzago, 
1877; Troiiessart, 1892; Anistouuila Mar.\, 1892. 

Ixodoidea with a dorsal scutnni and <) terminal l apitukim. The* 
digit of the niandil)le has two apojihysos. and the palpi arc* free. 

Most of the ticks belong to this family, wliich has thtj folkiwing 
features 

Morphology. —There is a «loisal seiituin and a teiininal capitnlnni. 
The m«andible has a digit witl) two apophyses, of which the inlLriial 
is short with one to four teeth, and the external long, with two 
to five teeth. The palpi an* free. The second pair of I.*gs is the 
.shortest, and tlie fourth pair the longe'^t. The tarsus has a pul- 
vilhini. The stigmata arc* situate ])f»sl<nior U) the coxa of the fourth 
leg. The male is smaller and fatliT than llie female. The scutum 
('Overs the whole dorsum except a inargiiial region, the* posterior 
portion of which, belwecin the two stigmata, is generally divided 
into eleven festoons, 'flu' k'male has but a small sAitum, situated 
anteriorly, and the eapitnlnm ha*^ two syiHin«*lrical porose areas on 
its basal piece. 

Type Genus.- -Ixodes Tatn'ille. t79(). 

LUe-Hlstory of the Ixodldae.- -When the pregnant female tick 
drops off the host, it at first appears to s(*ek for a suitable place to 
lay its eggs. When this is found, it becomes quiescent, and the 
anterior part of the ventral surface between the. first pair of legs 
becomes depressed, and forms a hollow, in which the head and 
genit^ orifice are situated. When an ovum pa.sscs out of the orifice, 
the tick moves slightly backwards. This ovipositioii takes about 
fifteen to twenty days. While it is proceeding the tick begins to 
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shrivfl and to show vollow areas, due to tlic distension of the 
Malpifjhiaii t\i1)(‘s with fjnanine. At the end of oviposition the 
tick dies. 

From tin* conies a six lei;f*ed l.irva, which ;;eni*rally climbs 
into .MMiic ;^nass or bushes an«l wails to I'vt on to a In^t. While 
so doing it may remain for inoiith'' wilhoiil Jood. 

ft now sucks blood, ainl 'Imps olf this first host and moults on 
the giound, Ixroiiiing an rigid -hgged n\niph. like an adult, but 
without generative ajip.iratiis. whirli again has to go in search of 
a srrond host and obtain a fred of blooii. wlu*n it drops off and 
undergoes a S(‘(‘ond nioiili. mining this lime into th(‘ sexually 
mature adult, whicli goe^. in ‘^r.irrh of a third liosl. I Jef ore feeding, 
the adult ftMuali- is -small. Hal. and thin. When slie arrives on the 
third host s|ir dii\rs lu-i rostrum perpendicularly into the skin 
as far as is b.i-'-. .i hole lx ing made by the mandibles. 

'rin* p.ilpi do not enter the hoh* in the skin, hut lie on ea<*h side, 
'rin re.Mirv(‘(l Inmks on the h\p(*stome kei'p the tick in position, 
and (-an «Mily willi tlilliciiltv be* d••laelll•d. I In* tick now sucks the 
blood, and at the s.mic linu* i)ei<.mi*s iritili/rd and incuase*i enor- 
inonslv in si/<' hy the addition of blc*o'l .md tlie devc-lopimmt of the 
(*ggs. She then dnip'- oil ihiid In^i and poxeecls t*) lay hcT 

eggh 

'rhe male does m»t gorge and «lor'^ not ineiraM- so niueli in si/e, 
blit siu'ks blood, whiih ii lecpiire'^ ioi it" fn tili/ing work. 

The I K*hlhl(i an* di\ided into two snl^familie- 

Si:nK\.uin i. \i i\j S;dmon and Slih's, k^oi. 

Synonyms. Rliijushmhlca Koih, ('aiie.strini, 

it^^jo; Rliif'iCi'l^liaUe Neiiminin, 1S07: Rhij^isUmidce Marx, iNi/i. 

iMhUJui ill which the |)al})i air no loiigir than bioad. Anteiioi 
portion ol thebod\ rin.ngmati. 

Type Genus. I' nr/iif^in'l^huhis Nrmn.mn. ioo| 

Genera. /• urhipiccf^luilns Mito Hcrmiff^livsulis, Dcrma- 

f nhr, Rhipi> i ul^r. 


S' m \Mii v j. I\<n»i\ 1 '. S.iinum and Stihs, 

Synonyms, hodu/cn Koch, ('nliripctlpi r.anestnni, tN(;o; 

IwdiJtP. Minx. iScij; Ihomalii^to} idio Marx, i.S(j2: Iisiiia/occp/udidid 
Marx, \c uniann. i.Soc). 

IvnUdcB willi p.il))! longrr tlian inoad; lostiinn I(»iig. Anterior 
portimi of tlio bod\ '■iiaighl 01 emaiginate. 

Type Genus.- Aiec/t s. 

Genera.- - I xoJes, / s( /.vz/n ( p/talus, Ccraiixodc^, A fonommat 

Amhhommti, H yitlofnma. 
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Diagnostic Table of Genera, from Svlmon and Stiifs. 

RlllPICEPllATJN.Ii. 

A. Eyes present: — 

[. Dnrsnl surfiice of ciLpitiiluin lirxa.tjoniil. siiles ilr.wii out 
liiter.illy into shai]) i)oinls. 

(ii) Males witli anal plates. 

1. Second and third j^.dpal sc^j^inents straight; 

St igiTiata comma -shaped- Enrhipicepliafus. 

2. S<*cond and thinl ]^al]>al si-gments drawn out 

Literally into shar]) points: stigmata round 

Mar^arnpits. 

(h\ Males wit li nulimnn.irv anal ]>lal(‘s- Khipiventor. 
ri. Dorsal surface of ca]uiulu!n n ctangular, sides straight ; 
male witlaiiii an.il ])lati* Prnnticrfifnr. 

H. Evi*s ahsimi- Ilaw(ipliysah\\. 

Nutt.ill ami Warbnrt oil's n»*\v el.isKifuMiion f)l IIk' Txnilul.'e is ;is follows:- — 
IWoshiatn — LxcKlola- with .nhil ^roows *<.111 n nine Im^ llu* anus in In^nl — 
Ixodes. 

M ctaslriatfi . Ixodnl.i- willi .nul i;ix)ove I'onii'iirinf' ihe .iiuis iM'liiiid, but 
• this groove may Ik* i.iinl or olisoleli*. 

Breoirostrnta.-^ 

Group I.: Inornate wiiiiout eyes. Iml wilh fhenmpivsaUs. 

Group II.; OrUtile 01 inomatc with eyes, nnrl with 01 without festoons 

Anal jitrooves maikecl. 

(htiatc with Jest opus, 

IScisis cnpituli reetanftular dorstdlv —fierwttcenlor. 

Hasis c<i]iitnli hex.igonal ilorsally- UhihcnUor. 

I'siially' iiiorimtc^ wntli li^stooie 

Dasis eapiluh iisii.illv he\.iji;fMKil dorsallv - Rhif'irephalits. 
An.ii f*roov(*s olisuleie 

With .shoit jialfies Marijaropiis. 

With vei'V short comjm'sserl ]).il))es ndfjeil tlorsally and 
1 . 1 1 end I y- -Hoo ph tins . 

LongirostraUt 

Group I.: Ornate or inorii.ite, with eyes .uni witii or without festoons 
h.isis eupituli .sublnangiil.ir doisally. Male with a pair of 
adaiial .shields- Hyaionma. 

Group 11.; Generally ornate, with eyes and with festoons, hasis ea]utuli 
vari.iblo. Without .uLinnl sluelds---JwWro;;o;m. 

Submenus J/>uH<in//nacluef1v foiiiul oiiiephles with poorly- 
d(*velop(*d or no eyes. 

Jt will be observed that the genera T£M'haloce]>h.dus .iml 0*ia1i.s(iiles are 
rejected and referied to the genu^ Ixodes. Aiiolh(*r genus. Nnniminnu'Ua 
Lahille, 1905. is also reji*cted, and it is relerred to Apouomma. 


Subfamily RHipic.EPirAiJXA;. 

EurhipicephalusNciimciim, i()o |. 

Synonyms. — Rhipicephalas Koch, 184.^ ; Phauloixodcs Ilcrlese, 

1889. 

Rhipicephalimx with distinct eyes; base of the (‘a])ituliim broader 
than long; hexagonal, or dorsal Wface forming a projecting angle 
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at each side. P;d]>i short and broad. First coxa with two large 
1 oeth. Mule with one or two ]>airs of anal shield. (Fig. 324.) 

Type Species. 'Kurhipiccphalns sanguineus Latreillo, 1804. 

Eurhipicephalus appendieulatus Xeunmnn, root. 

TJiis is the brown tick of South Africa, wheieit sj)roadsr/w?i 7 ^t^ 
parva among cattle and bulTahu*'', ‘ coa.st fevi-r.' 

Morphology. Male, sninim does noi quite cover the dorsum: 
festoons narrow; tin- inedi.ni i.-- prolnng(‘d into a caudal process. 
In front of the lesloon-;. tin tv wale longitudinal grooves. Size, 
4 by 2-b inilliimiies liinale, dorsal plate oval: porosc area 
small. 

Life-History. Tin- eggs are lanl in thousands on the grass, and 
hatch in .iboiu iwenty-eighi dav'^ int<» six-lcgged larva-, which pass 
from the grass on w t'ai 1 le. suek blood, and dro]) off n plcle in about 
three 10 lour days. 

Tih‘y now remain dormant for abmit twenty-one days, and finally 
in<»ult, giving rise t(»tl‘e i-ighi -legged nymph. 

The nynqdi firoreedsto .iitark (Mttle and siirk blood, taking the 
same length of time as the lai\ii. It then dro])s off rejdete, and 
in about eighte»‘n d<i\ 's innnK'' ami beconu's an adult male or female 
tick, whieii ng.nu inlests cattle. '1 In U*ma]( si‘it les down quiekly, 
and is joined by the mah\ In about ionr days tlie leinale, which 
has become fertili 7 <-d and full ol bUxid, drops off, and rompleies the 
lif(M;yrle bv laying 1 he eggs, alti r which sin- dies. 

What becomes ol tin- male is not known. 

Pathogenicity. - It s|Meads Thcilcria piora, the cause of coast 
fev<T III catth-, bv tin* biles of the inli‘cted nymphs only — i.e., 
infected larvie and adults do not sj^r ead the diM'ase, but the larva 
can hand the infceiioii ov(-r to the nvinj»h, which is the sj'reader. 

Eurhipicephalus bursa ( aiu-strini and Taiizago, 1878. 

Synonym. Rhipicephalu^* hilcnits Pa\esi, 

Tiii-. q)e«:ie.s is widespread through Soiiiliern Eiirojie, and is also 
kiniwn m \frica. West Indus, and Malag.i. .is a sheep, horse, cattle, 
and dog ti(‘k. 

Morpholo*i:y. M*ile, smitum h.ilt as long as wide; narrow anteri- 
orly, with m.niv punctations. Kltsven festoons. Size 4-5 by 3 milli- 
metres. 

Female, when iiewlv hatched, flat; when distended with blood, 
ovoid. Scutum ov.d, (*ves al>oul the middle of the length. Tegu- 
ment with numerous puiuMations clorsally when young. 

Life-History .^Tho female lays the. eggs on grass^ and these develop 
into larvae, which‘attack a slieep, and moult on it in about eight 
d^s, forming n5mipliae, which grow for twenty-one days, fall 
oft on to the ground, moult, and become adults, whicn again 
infe.st sheep. 
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Pathogenicity. — ^It spresids Piroplasma ovis, which causes 'heart- 
water * in sheep, the infection being csirried from an adult female, 
through the eggs to the adult ticks of the next generation, which 
alone are capable of transmitting the disease. 



Vi’STKvr- 

a, Male (X i**'; m«)inh parts (mon- lii^lilxr in.iv-iuln't!) ; c. kMiialc (X i^)- 


Eurhipicephalus simus Kndi, JS44. 

'Synonyms. pit op/ial us scncjzalmsis Koch, TS44: AV/. pmten- 

Gersl acker, iSoj. 

This tick is louiul in various ]Mrts of Africa- viz., ICgvpl* late 
German Kasl Africa, and the ('a]'e. h has sr'vtT.il wirictie'' 

/i. simus erJani^eri, h. simus hihicrti, /:. simus shiplryi. In Soiiili 
Africa it is called llie hLn k ])iite(l tick. Inraiisr (»l its pnnciaiions, 
and cause's ‘coast fever ’ by spre.idmg Tli.'iU’riii /\n,'u. .Male oval, 
rounded posteriorly: | by 2-2 iinlhnnt a-.. Scntiiin browii-red. 
Female oval, b by niilliniecies. 

Eurhipicephalus sanguineus Latreille, iSo.^. 

Synonyms.- -1 xodrs st^i^ui nous Latreille, iSo.j iJ.ruffis Koch, 1844 

Synonym of Nymph. - Vluiuloixodcs rufus Berleso. t«8S(). 

This is the common dog tick, by which is spread, 

which it acquirc'S as an adult, and transmits in the siiccei'ding 
nvmphal aiul adult .stages. It also si>r('ads Hamo^r czarina canis. 
It is practically cosmopolitan. 

The female has an elliptical body, widcir in front than behind: 
IT by 7 millimi^tres, reddish-brown in colour. Scutum very small; 
integument nearly or completely without hairs: Tlie mandibles 
have an internal apophysis with tnrec teeth, arranged one internally 
and two externally; and an external apophysis with three teeth, 
arranged in series. 
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The inali‘ is 3'J5 by i *53 millimetres, witli ;i scmtiim covering the 
dorsal ‘^urfacis except :it t!ic sides and back. External apophysis 
with only twt) teeth. 

Eurhipicephalus everts! Nenmaun, 

I'll l^ the ied-h‘.g tick, wliich syneads and is found 

in Kill o])(*, Africa, and Asia. The lile-lnstory resdnbles 
riil^lififus iipfycndiculatits in 1 he rliaiiges nl Jiu^t i)y larva and nymph. 
Tlu‘ infection i^^ ac«|uired iii ihe nyinphal stage, ajid transmitted 
by the adnh. Si/i- iii.ile. 5 to o by \ to .4 millimetres: lemale, 
I4bv 0 inillimeM I 

Margaropus Kaieli, iS;^. 

Synonyms. -Hoophihis ('nrtiee, iSt)i, Rhipiceplnilus Neumann, 
ns«)7. 

Rhif^ict plialina villi ev<-.. though often indistinct: base and 
ea])itidnin l)roa<hT th.in long. !\tipi short and broad; second 
and tlnnl si-gnient thu krv in the middh-. and lorming a shar]) angle 
oMi-inally. r«»slerit)i ni.ngni ol the firsi coxa sliglitly bidentate: 
stigmal i)lalr round. Ih»d\ wiihoui marginal fes1«>ons: anal 
grooye abNeiil . M.ilo wil h tv «• pa»i ^ ol anal ]>Lites. 

Type. Marvifnipits unviflanfs S.i\ . iSji. 

Only tlire»‘ or, aeeonlmg to N« nmann, two s]>e( n s, (d which tw«) 
specie's {M. Hnmtlatus, .17. dci<doii!lus\ may l»e one, the third being 
.17. loitnhhun'i Neumann, 1007. 

MargaropusannulatusSiy, is^i. 

Synonyms,' -ImhUs annu!atit\ Say, Ilaimuphysalis rosea 

Kocli, iS|^: f.xndcs ln»ri.^ Kiley. iSoo: Mjn’iinfpifs a intlunii Karst!h, 
I'S/ij: liuaphilits hons < nil ice. i.sSo: ami M*yeral others. 

h'eniale with elliptical lH»dy. .iswidi in liont aslx-hind. Scutum 
very Miiall. ICye'' small. Doi '^al mm l.iee, with t vo .uitero-jioste! ior 
groove.'!, inlenupted lowaids then nnddh*. Ventral surlace with 
"iiirdl si'Xiial a]u'rlun‘ and soxu.d Imiows. Stigmata oval, ('ajii- 
l Ilium very ^horl. Inteiiial a])t»])hysis oi mandible conical; the 
(wteinal with three teeth. I lyijo^^lcniie bro.id. J*alpi very sliort. 
la-g-H-hort fi'/dc lig. 

Male with liodv oval. 2*15 by 2-3,3 millimetres, narrow anteriorl}’; 
widest o])]M«at( stigmata. Scutum brown-red, covering the whole 
dorsal sniia-f with largo ])inictata. Sexual orifice large, a little 
ill front ol tin lr\el *1! the see.oml pail of legs. Festoons hardly 
marked. Two j»ans nl' cly]><*al slTn'kls. Internal a])oi>bysis of the 
mandibles with bilnl jwinii: the e.xternal lias two teeth. Foxa of 
first leg witli a bluiii .oiiei ior ])ro< ess and hil'nl posteriorly. 

This tick has a vc-iy wnh' geogra])hical distribution, being found in 
North and South America, the West liuli(*s, Africa, Europe, Japan, 
and Australia: but the dilferent countries show certain variations 
in the tick, and hence tin- s|)ecies receive a little change in 
the name. 
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Life-History. annulaitts begins its life witli the ogg 
on the grounil, from whicli the larva emerges, and. gaining access to 
the host, undergoes its development into iivnipli and adult without 
(In; changes of liost described in KuyJiif)icL’f>ltithis. 

When the adult female h.i-^ gorged with bhiod, she drops off the 
host and lavs her oggs. 

Pathogenicity. -It is the spn'ader of Piroplunmn hi^cminum, tlie 
cause of Te\«is or red-water fexcs* in eallle. Fhe adult female 
acquires Xhk} Piropla^mtf and }^a'^'^e^ it on lt>tlie larva, wliieh infect'- 
the host. It is also the earrier <il ^fn'ro^i /itf ini inniti i ltd lari. 

Varieties. -The n.nnes the varieties an*: (i‘i M. Megnin, 

ttSSo, in North Afnea: .1/. iniLrnf^hilus raiieslriui, iStS 7 , in 

South America; (j) .17. dits/ritlis huller, iSoo. in Ausiralia, Asia, 
Afric.i; (p M i .i/curtt/ns lliiida, iSoS. ni i lu* ('aui'.a'-us; ( 5 ) .17. ru//- 
tlaiits Neumann. m Ja]»an: (O' .1/ N«‘um:iun. 1001 , 

ill Ihieiio-. Avi »‘s. 


Margaropus decoloratiis Kix.h, is | j. 

This is looked upon a v.irieiv ol tinniilitini* Say 

by some authors. It is i lie bhu* t n'k oi Soiiih .\li lea. 

Morphology. I'he elvpi-al plali's m iln* male end in sharj) ]»<»iuts, 
and a caudal apia ndage is pre-tiu. riu; hy]'n»stome has si\ rows 
of teeth. 

Life-History. It li\es from the larval st.ige to tiie adult on the 
same host. Tlie a'liili, when tidly iid. dro])-, oil and lays the eggs 
on the ground. 

Pathogenicity. It is a s])iea«ler ol Vimph^sim hi^umiunm. 

Rhipicentor Null. ill ami Warbiirion, kioN. 

Khij)i(*i'|)halina' wil ii i-n es, iniiriMlr, w it h lestuoiis. I^as|-^e;l])iluli 
ho'^agon.il dors.dly. ami li.ixing \erv promiih nt I.iIimjI angles with 
shot I pal])S. ('o\.i I. bilhl in bulh srvi'x 'I'he male resembles 
dors.dl\ and iv//iu' \ eniialJ\ . ('o\a IV. is 

much the largest . 'fhere ai e no \ i*nl lal shields 01 plates. Spir.ieles 
subtriangiilar or eonima sluqu^tl. 

Type.- - Rhi pic iiHfnr hiciirnis Niittall and Waibiirlon, looiS. 

Rhipicentor bicornis Nutiall and Warbnnon. i()oS. 

Synonym.'— Riiipkep/ial ns g/m/ZgiY Neumann, i()o.S. 

This is an African spec.ies living on the hoi>e in the Congo and 
Central Africa. It attacks and ran h\ e on man. Anol her speeies is 
7 ?A. dcinus Xuttall, iqt;S. 

Dermacentor Kocli, 1S44. 

Khipicephalinre with eyes; base of capituluni reel angular, broader 
than long. Dorso-siibmedian porose j)la1(i ])resenl : })alpi short and 
thick; stigmata comma-shaped. Male wirJiout anal shields. The 
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coxa of i li<‘ fourth log much larger than those of the others. Scutum 
orn:imeiited. 

Type. — Dmnacentor reMculatm Fabricius, 1794. 

In igic) Slik-s classified the spivn^- of Permaceiilor into four groups, accord- 
ing to llu* microscopical slriictun' of the siiginal plates in the adult. 

A Adults with lour lon^itiidinul lows of largo denticles on each half of 
hyposloiiie, t«ijgiual plate neaily circul.ir without dorso-lateral 
pTolongalion, gobleis ver\'lciigc - I) minis. 

H Aihilts with lUit‘0 longitudinal lows ol largo doiiticleri on each lialf of 
hvpi'^tome, goblets Mii.dl nit diiiin. or Large. 

Dor'.o-btertil iindniig.ition ol stigin.il pLite absent Salmoni 
Dorso liiiiTiil piolongalioii of siiginal plate distinct. 

Goblet of inediuiii si/c- Andnsom group. 
lioblets small* -7 iV/I£1//c//M6 gioup. 

The imlfiinm gtoi*p nidudi s J). albipiciiti Packard, ihhg; D.salmowi Stiles, 
igio; and iK tv^tohntaius I'.Lckard, ihog. 

TJu' iiulmk's 1). ni.ciihnialis Marx, ii>y2; D . parumapertus 

Neumann. u)oi: /> rniit.sius i.So7; /^. Stiles, 1905. 

'J'he Ui'iiculaius group include', fj. retiLulatuii I'abricius, 1794; D- variabilis 
Say, 1821. 

Remarks. — Tlicrc Jias been the f^ietitest ronlusum as In the lick 
whi( li < niisc'i Ki)ek\ ^loiminiii fever. This \\:is called Dcrmacentor 
uccidentcilis bec.iiisf Si iles enn'^uu red that I). uftilcrsoni Stiles, T905, 
was identical with IK fnriyfcniitlis Abirx, 1S02, l)iit the two forms 
have since beot sliown by liiin to b«‘ (piite di'^lincl. Therefore in 
any rebnenee to a tick ciiu^ing Kocky Moinitain fever, no matter 
what name is list'd, it iiii]>ortaHt lo uiidersiaiid that D. andersoni 
Slile.s, 1905, ij, (lie sjieeie.^ reallv referied u*. 

Dermaeentor reticulatus Fabricius, 179^. 

Synonyms.- Acaru^ retiatUdus Fabricius, 1794: Ixodes reticulatus 
Fabricius. /. mavmorahts KisM», jiSjf); Dcrmaccnior albicollis 

Koch. 1S+4: I). f^ordalinu^ Koch. i>' j |: 1 ). Jcmigihtcus Koch, 1^*44; 
Hccrnttf^hysuHs mtinnonUa llerle'ie, 18S7. 

De.nnaceiitoi with coai^rlv puiiei.ite stigni.iJ plate. 

This tick gams impoit.inee from I he J.ict that for some time 
it was eonsidered to be ilie eaii.se of the spread of Rocky Mountain 
fever, which was really <lne lo the nearly rel.ili'd 1 ), andersoni, with 
whicli It t\ a.s long coniuse<l. It ])robal)ly does not occur in America. 
It is widi'ly distribui ed tlinnigh Kuro])e ami Asia. 


Dermaeentor occidentalis Marx, 1892. 

This tick was hm vim d by Marx from flccnlcnlal m Cahtornia. and was first 
dcscrilicd by N'Minuinu Ji js found in the iiorlh-we.stern portion of the 
United State.s fioni I'alitoniM o> Montana. 

Morphology.— Male Dv.il, narrow in front, broad behind; scutum varie- 
gated brown and whin* Autfriorly there is an cUipiical area, the pseudo- 
scutum, closely represiMiting the form anil colour of the fpm^e scutum, and 
limited by a white border, .uid posse.s.sing two lateral broWn stripes, with a 
median Ivown stripe or spots l^tweon them. Bcliiud this there are four 
brown stripes arranged in a curve, open anterior^. Posterior to these usually 
five brown stripes ; one central and two lateral. Between these areas the whole 
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donum is speckled with brown punctations. The eleven festoons aic some- 
what quadrangular, each composed of a white area with one brown spot, and 
speckled with brown punctations. Ventral surface with the firsi coxa Ixikn- 
tate, and the others with a single spine. Fourth coxa Mjry largo; aboui 
twice as large as the third. Generative apertun* on a level with the second 
pair of legs. Stigma comma-shaped; hypostomo with throe rows of teeth on 
each side. Palpi longer tlian hypostomc. Size, 5 by 2-5 iiiilhmetres. 

Young female: Oval depressed body, broader posteriorly than anteriorly; 
reddish-brown in colour; about the same size as the male- -5 by 2*5 niilli- 
metres. Scutum very large, and marked like I In* aiiteiior p-irt o£ the male, 
extending as far back as the third p^iir of logs, with ey**.s in the anteiior 
part of the lateral lx)rder. Oor*»al surface oJ .ilnlomon with a marginal 
groove bogiiiniiig behind the eyes. j«nd lhn*e longitudinal grooves running 
backwards, the t\vt» latoial ivgiiiinng just Ix-hintl Uu* scutum, and the median 
about th»^ centn* of the bodv. Poslorior margin wii h ch'voii lost oon^. Ventrai 
surface with line hairs. (Vnilal aixTliirt* at ihi Ii‘\'*l oi the second cox.i 
genital grooves cli-.e bi- 
getherat iirst. but di\ei- 
ging Icitcially Iwhiiid the 
fourth coxa, and ending 
between the si'cond and 
third external festcioiis 
Anus with .short anonuii 
ginal gioovc Stigma 
comma-.shap«vl. 

Capitiilum with tin* 
posterior laieial angle 
prolonged into a .shaij) 
point, l^irose areas cir 
ctilar. Intoriial a]io- 
pliysis of llic munclibli' 
with strong po.sl( rior 
tooth; exterii.d wiili 
three successive teeili. 

First coxi bideiitaU-. 
other three with sjnui*'>. 

Replete female: Swollen 
body literally con- 
stricted at (he .^liginat.i , 
of deep brown or .slat< 
colour; .size, 10 by lu 
milhnietre.s. 

Ule-History. -I'liecgg 
liatchcs in seven to ten day.s, and iiuhIui e.^ a IcMv.j which leoils cm some 
animal for several days, and them, bi-ioimin' -»wifll<'ii and ol a iinilorm slate- 
colour, diops otf, and, bocoiiiing quu*M:i*iu. »Moiili^ainl giM**. n>.e to the nymph. 
This nymph again attaclcb an .ininial, .iiid wln-n leil ilrops ojt. .iiid in ten 
days moults and becomes tlic adult. The iiymi>li Imwever, I'nn hiliernate. 
If the adults do not obtain a host they dn* off quickly 
Pathogenicity.— R il. 

Dermacentor andersoni .stilos, 1005. 

Synonyms. — Dermacentor ocvhicnlalis rd nil writings on R()cl.^’ 
Mountain spotted fever until some lime alter 1910; D, venu'^fun 
Marx (inpart>on^); D. andersoni Kicffer, 19^7. 

Dermaccntclr witli caudal margin nearly or quite seiiiii ircnlar. 
Colour, greyish to red or deep rod-brown. Eyos> not j)iL>iiii2ienl. 
Scutum with whitish rust, and with large or bmall punctations. 



Kill. ! hitftut'ytoi 'tttluioni .Shi.ks, lyoo; 

I.. Vsiu i 1 
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Genital ]unr siirnmmlefl by hairs. Anal ling lu-arlv circular. 
Stiginal |)lalcswith proiiiiiionl clnrso lateral prolongation, aperture 
and cli.iiiibcT largr inul ('hnigatc, gobl<'ts of nicdiuin size. Postero- 
lateral propitious ol jdate small. C.ij)itulnm with short postero- 
IcihT.d jM’ojeaituis ol base. Kxleriial article wKli large rccuived 
tooth, a Miialler sulnquca), and a \erv small a]»ioal to\)th. Hypo- 
si onie with lliree rowsol strong dent irles. Palj)! with lateral margin 
convex; first article with h-m »i li\ e bi istles; third article rat licr 
triangular dorsaliv. oiitei .-pin ol coxa I. longer lliaii inner 

S])ur; troch.'iiie*' I. willi retiogi.idr < ui \ etl bladi*. 

Mif/r. I riigt li, I i>v J‘5 milliiiu'ii r-. bio.id. H«idyoval. Scutum 
covet'- doi.'^iiin e\c« i)t iilfiin : deep leddisli-bnAvii, marked by 

f (»ur el on gat e 
spots arranged in 
seinieircle: t wo 
elongated reiii- 
l«Mm s]H)ts belli lul 
the-.e, one. (*lon- 
gali'dmediaiisjjol, 
and two .short cr 
elongate subme- 
dian spots, and an 
mdi'-lmct forked 
•^j>ot. 

rcmtflc. Scu- 
Mim. I 'St) to j-()2 
niillinu^tres in 
length by i-gniilli- 
meiresbroad:\cry 
t ons])icuous be- 
I. a Use o I its 
whilisJi colour, 
(erviral grooves 
well (levelojicd. 
Venter witli punc- 
latioTi and fiiu* 
ijeiiital gUMAc-. uiuning pai.illeJ ^..nulad. 

ViUDU] Ju'mitir. rills 1 st In- loim nio'd « omnumly found. Lerigtb, 
4*5 ; imllinieiies. Ibe.idih, Ji\] to millimetres. Body oval. 

Scuiiini (:i»\.rs .dioiit o-} ; ni t'lie li-nglh of the bofly. Eyes not 
very di.st mci . Vu|\ a bet ween k oxa- II. 

Replete b’.ui.in l.j-netli .iboiU ib niilbnu'lie.s, anil 0 millimetres 
to ()'5 niillinieiir- .Inel.. JCves more distinct than in young female. 
Vulva may shift to leN.-l ol lirM and s*r.oiid inlercoxal space, 
and a radial gnuAe may .i]>pe:ir on each side between tbe anal 
and the genital groovr- t o\;e nanirally faither apart than in 
young leinalc owing t<» n pK *. ion. 

flexapoUc Larva .— millimetre in leiiglli by 0*316 millimetre 
in breadth, with the caudal end broader than anterior end. 



I'lG. nifiCt.nti*y silij,-.. 

M M-L. \ J M 1; \l \sl'M I 
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Hosts. — Man, cattle, horses, clogs, rabbits, ground squirrels, and 
other squirrels. 


Distribution.~Montana 
Pathogenicity. — It is 

the carrier ol' the virus 
of Rocky Mountain fo.ver, 
and also causes Tick 
.Paralysis. 

Hsmaphysalis Kocli, 1N44 
[vide Figs. 316-4191. 

Riiipiccplialina* w i l h- 
oul eyes, witlj Ihe basi* 
oi the Ciipituluni rectan- 
gular; twice as broad as 
long. Palpi triangnlai or 
cresreiilie. St i gni .1 1 .1 
circular or ccunnui slia]»ed. 
Analsliieldsal)sent . 'Kegu- 
nient brownish. 

Type. Ucamal^hy^iitis 
vonvinna Koc'li, iS ( 


, Washington Stale, Colorado, and Idaho 



iTt. -fh'nntfCi tilor stiimoni ojun: 

Ull'JKil. 1*1 MAl.K, l>t>USAL \s|M*.Cl. 


Species, -'rin* inqxntaiit air: II. lunrinnit, //. Icuihi, 

II. fiavii, II. fyi/ncitjlii, tlu- lif<‘ liiMorv ol ilir l.isl iianirtl having 
been .stiidird in dt*lail bv Niittall. ('oopn, anil KobiUMni. wliili 
according to Slorkinann it uris. 



Fig. - ■t)ey Hiacni tor .salmon i Sm.h.'s, 191)9; 

RePL KTIC J 'jbMA L K . V h *\ 1 KA L As I* i;CT. 


Haemaphysalis leachi 

Andoiiin, 

Synonyms. - I \ 

Luuln Ainlomn, 
Klnlustoma Icitilii ('. l\. 
Knrli, iS|j: Rtii 

his clItpHciiith ('. L. Kocli, 
iS.| | ; l\Ihftitii*s/nmif/t'ifcJn' 
Kaiscli, lioftfuif^liy 
bit! IS Iruclii Neumann, 
i><ci7. 

Tliis ^prcirs is loimd 
in Ahica, Sumatra, and 
New Soiilh Wales. Il is 
llir 'souiJi Airican do;^ 
tiek. 

Thr male is ] b\ 
inilliinelie-^. wiili ^l•IJl)\\- 


ish-red scuiluni, finely ])unctateil iloiMini, with eh'Vt'ii maignial 
festoons. Palpi hnigurthan hypostomc. Cox;l- ol .ill legs, with a 
short spine. 
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The replete female is 9 by 5 millimetres; scutum oval, larger than 
wide. Se cond segment of palpi long and spiny. 

Life-History. — The larva, after feeding, drops off the dog, and 
moults. The nymph attacks another dog, feeds, drops off, and 
moults. The adult attacks a third dog, feeds, drops off. and lays 
eggs which develop larvjt. 

Pathogenicity .---It is the spreadci oiPnoplasinia cants among dogs, 
causing their biliary fever. Niittall and Hadwen have shovm thaj 
this canine piroplasmo''i'H r.ni he ^uecessfully treated by hypodermic 
injections of h e r dI a i per eenl. solution of trypanrot, or 4-5 to 
5'5 c.c. of :j sniiirated M)luii(»n oi 1ry]»anl)lau. 

Snil XMII.V IXODINJ'. 

The following diagnoMie Lihle, modified slightly from Salmon 
and Stile>, will indicate tlie ginera:- 

A. Eyes abhont : — 

J. Pre-.nuil cre^f « ni le gi oove o])ens posteriorly : — 

(//) Palpi \ alvale- /Amfe.s (pig. 331). 
ih) Palpi clavati' hsihaiocephalus, 

11. Post-anal (Meseentie groove oj)en anteriorly — Apo- 
}umma. (h'ig. 333). 

in. Witliout anal groove* in the feniali : one anal shield in 
the in al(‘ ( 'erai ixmics . 

H. Km's pH'seiii : — 

I. Anal plale^' ah^enl -■ AinUyumma (Pig. 33h). 
n. .Vnal j)lat<-'^ piesnit on males- llyalumvia (Fig. 339). 

Ixcdcs Latreilh*, 17(10. 

Synonyms.- -Cynorluvsti's Hennaiin, : (.>(»/(/«7^s'])umeril, iSj2. 

IxodiiKi* wjl hoiii eves, and wii h long ])al])i hollowed on the internal 
surface, 'ftirsi without terminal spins, l^re-anal groove open 
post eriorly. 

Male wiiii sculiiin not cnv(Ming Ihe laleral and posterior margins; 
no leMoiins; stigmata oval. Ventral shields seven in number; 
one pregeiiital, one median, two epimcral, one anal, and tw'o 
ad.anal. 

1* em.de with tliree dorsal longitudinal grooves and two longi- 
tudinal genital grooves ventral, and the anal crescentic groove 
already iiieiitionefl. 

Type Species. Ixodes ricinuh Liniueiis, 1758. 

Ixodes riclnus Linnaeus, 1758. 

Synonyms. — A cants rciiirnus Einnaus, 1758: A. ricinus Linnseus, 
1758.. 

This is the castor -(al li('k. and is found in Europe, North Africa, 
and North America on man, sheep, goats, cattle, horses, dogs, cats, 
rabbits, bats, birds, etc. 
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^ posterioriy. 2-5 by i-< mim. 

Pngenitol and anal shialds weU mafkad. 






<,o 

I 


I’ 


•a 


■ . . W 

I-')';/ 






•■'At' >-, 

1:1 C^;-K 

■' ^/:^ ;\ 

i 1 


i r • , 

V-; 'f' ■:/ 




W . Q 

Vkntral Aspeci. 

"e(X 15) mouth piirts (more* highly ni:igmfiod):i;. fciiialo (X i;,). 

niii^\^ fourth coxs. ( rcnital grooves 

Jr”* ”/ the vulva. Wdl-mark(xi pre-anal cr^centic 
groove, open posteriorly. Stigmata whitish. Porosc areas don- 
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gated transversely. Mandibles with two teeth on the internal 
apophysis, and external with five teeth. 

Life^History.— The female lays about i,ooo eggs in about one to 
two weeks; the eggs take six weeks to hatcli into a larva, which 
remai n one week on the first host and then four weeks on the 
earth before it becomes a nymph. This stage requires one week on 
the second host and eight wc(*ks on the earth befon^ it becomes the 
adult, which seeks tlie Ihiid host, cojmlates, sucks blood, and dropi- 
oft to lay eggs. 

Pathogenicity.- -It ar(]nires Piroplasma higcminiim from infected 
cattle in the adult ^tiigi-. and spreads it to fresh cattle in the larval 
and nyinplial stage's. 

Ixodes hexagonus Loach, 1815. 

Synonyms.- Jxodes aitiumnalis Leach. 1815; I. erinacei Audonin, 
1832; /. reciiwins Audonin. 1832; /. scxpiinclalits Koch, 1847. 

This is the liuropean dog tick. 

Pathogenicity.- -According to l^lanclianl, tin' tick can transmit 
Piroplttsma canh Liana find tialli Valerio, 1895. 

Eschatocephalus Frain nfeld. 1853. 

Synonyms.- -Sarconis^tis Fvolenati. 1857; llmnalastor Neumann. 
1889. 

Ixodina- without eyes, and witii a long robiruin. Palpi pyrifonn 
in the male and claviform in the female. Pie-anal groove opening 
posteriorly. Stigmata circular. Logs long. 

Male with dorsal and ventral irregular chitinoiis thickenings. 

Femalt* with very Jim* parallel grooves. 

Type Species.- --/s. vcspcrlilionisi', L. Koch, 1844. 

There are over sev(*n species found on bats and in caves. 

Aponomma Neumann, 1899. 

Synonym.- -OpfiiinUs Murray. 1877. 

Ixodiine witlioiit c-yi's. and with the base of capitiiluin usually 
pentagonal, with dorso lateral border very short: palpi long. Fost- 
anal groove. X’eiitral sexual grouvi s. 

Male nearly as broad as long, with a scutum nifirkcd with green 
spots covering tlie wh»jle dorsal surface. 

1 ‘eniale scutum shorter than Inroad. 

Type Species.- •Apo}wmma gervaisi Lucas. 1847. 

These ticks are h>iind chiefly on reptiles but arc also found on 
other animals. 

Ceratiifodes Neumann, 1904. 

Ixodinae with long palj)i. without eyes, and without anal groove 
in female. Stigmata circular. One. anal and two adanal shields in 
the male. 

- Type Species. — Ceratixodes J>iUus Cambridge, 1870. It lives on 
sea-birds, and is found 011 chfls, wdiilc C, sigmfus Banks, 1908, is 
known in North America. 
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AmUyomma Koch, 1S44. 

^ tx6dinffi with. flat eyes; rostrum long, with valvate palpi. Anal 
groovS semicircular, opening anteriorly. No median ano-marginal 
..groove; no anal plates in the male. Stigmata triangular. Nearly 
alNvays eleven festoons. 

Type Spades . — Amhlyomnta cajennense Kocli, 1844. 



Figs. 336-338 . — AmhlvoHmu hvbrrewH C,. L. Koch, 18 n: V^entral Aspect. 

a, Male (X 7); niouili parts (more highly inagnifn.Ml) ; c, fomale (X 7). 

Amblyomma hebraeum ('. L. Koch. 1844. 

Synonyms. — .1. antiuUfycs ('. I,. Korli, 184^; Ixodes Iwnrtmani 
Lucas, 1850; . 1 . hassaili Marx anrl Nc umami, iSyo- 

This tick is found in Africa, espc'-iall}^ in ('ape ('ulony, where it is 
called the ' bout ' or variegali:d tick, and is the s])reader ol ‘ heart 
water ' in slnvp and goals. 

Morpholo^.---Male {vide I"ig. jyt)) witii snlphiir-yellow-colourcd 
scutum, variegated with blown, and finely punctated and marked 
with longitudinal grooves. Marginal festoon blight-colon red except 
the two oxtreiiie festoons. Female with brown and white, scutum, as 
broad as long; body of a fully replete female. 24 by 15 inillimelrts. 

Life-History. — The usual life-history for Ixoclidie. 

Pathogeidoity.— Transmits ‘ heart-watcT 'in sheep 

Hocyalomma Koch, 1844. 

Ixodinie with eyes, rostrum long, palpi valvate, anal groove 
semicircular, opening forwards, uniting sexual grooves, and followed 
by a median ano-marginal groove. Male with two pairs of \H'ntral 
shields, two adanal and two lateral. Female with triangular stig- 
mata. 

4 .Type SpdfiBS.~Hyalomnki tBgyptium Linnieus. 1758. 

. Only a few species: — H. agyptium, H, crassitarsus, H. affine, H. 
s^aewn, H. rhipicephMoides, *//. hippopolamemc, H. mopistrosum. 
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Hyalomma segyptium Linnaeus, 1758. 

Synonyms.- --'I L.. 1758; Ixodes camelinus Fischer, 

1823. 

Tliis tick is found in Africa, particularlj' in I\gypt and South 
Africa: in Asia, particularly in SoutluTn India: in Kuropc, espe- 
cially in France and Italy. The aduJt.s attack cattle, especially 
sheep and goals, and also at tiiiu s The larvi'e and nymphac 

are supposed to attack birds, ii<»t < allh'. 



nncf . 
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Kics. . -llyulumhut t^^viUium J-inn.iiI’s, j 75.S (,< 3) : Ventral Aspect 

a, M.ilf S); h, moiillL parU (inoro hi}{hly incignil'iod) ; c, female (X S). 

The male is almost black, with a pale marginal stripe, with a 
small, triangular, oft(‘n wliitt , niediaii festoon. 

The female is brown, with light blue stripes. Scutum, which 
as a rule is as broad as long, possesses nunierous pimctatioris, and is 
indentated bcliiiul the ev* s. 

Life-History. -Tlii'5 appears to ri*quin» further inv(‘stigation. 

Pathogenicity.- (\iii transmii bovis to oxen. 


SUBORDER IV. PROSTIGMATA. 

The suborder bio-iligmata contains two siiperfamilies, which .are 
of importance in inediciiK*. 

Superfamily A: 'iROMnincuoKA. — Prostigmata in which the last 
joint of the palpi is bent down tow^'l^ds the penultimate joint, which 
usually ends in a claw. Body often with many hairs. 

Supekfamily B: Eupopoii)EA.---l*rosligm‘ata with simple palpi, 
in which the last joint of the palpi is not bent dow^n towards the 
penultimate joint. Body with few liairs. 



rROMIVDOlOEA 


7 i 5 


SUPEKFAMILY A: TROMBIOOrDEA. 

. The Troinbidoidca include the following families, which are of 
importance in medicine:- -(i) Trombididie; (2) Tetranychkhe; 
(3) Cheyletida;. 

Familv TROMminoA'.. 

Trombidoidea with soft skins, and chelate mandibles adapted for 
biting. 

There arc two important genera whicli may l)e differentiated 
as follows - 

A. Distal segment (if palp with single claw I'romhidium, 

D. Di.^lal segment of palp with two claws -Microfromhidiuin, 


Trombidium J^atreille, 17(^5. 

The larva? of this genus an' Uk' harvest-niilc.s, and are widely 
distributed. Lef^tus americanns Kih'y and /.. irritans Kih'v are 
Ameri(:an species, being found in the United Slates ami Mexico. 
Tromhidi urn tlahiih uaU Le- 
maire. 1867. is the I'lahaltnale 
of Mexico, 'fhe zoological 
names of the ‘ pon d’agouti * 
of (ruiana. the ‘ niaibi ' of New 
Granada, the ‘ Colorado ’ of 
Cuba, the * inouqui ’ of Paia. 
the ‘ b‘te rouge * of Marlinique 
and Honduras, an' not known. 

It must bo confessed that tliere 
is a great deal of niKvrtainty 
about the geiiu.s and species of 
these? larva*, and the snbjeel 
evide'iitly requires revision. 

Morphology.- -'fliey are six- 
legged larvx* witli ])roininent 
claw^ on the tips of their legs. prov-ide<l witli a jiowerful hy|)ohtome. 
which they drive through the skin. Around this hyjwistonu’ the 
tissues of the host an* supposed to form a tube. ^ 

Life-History. -Only the larva* a]>pear to be ]).nasiiic ; tin* adults 
ai)parcntly are not. 

Pathogenicity.- -They cause itching, redness, and swelling of tin* 
adected part, which, if scratched, inav become ('(‘/.('inatons, and 
evem at times suppurate* 

Treatment.- -Sulphur ointme'ut kills llu'in. 



ill. Mu'roliombidium uhtimushi 

JiKl Ml*r. J'>lO 

i.Miei 'I'.iii ik.L Inim Crnty*tlh. fur 
lialitrnnUv^i*' /\iy iitul Jnf.) 


Genas Mlerotrombidium Haller, 1.SH2. 

DeOnltlon. — TrombididiX* in which the distal segment of the palpus 
terminates with two stout claws. 

Remwks.- -These mites are quite common. Tlius^ Microlroni- 
b'dium aulummlis Shaw, 1790, is tlie. harvest hug of England, and 
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is commonly found in the South of England during August and 
September. It is also common in France during the hot and dry 
months. Bniyant raised a nymph in IQIO which was thought at 
first to be M. pnsillnm Hermann, but this is now thought to be 
doubtful. It is alst) found in Germany. It generally attacks small 
mammals such as dogs and cats. A cams hataiits Linnaeus of 
Surinam perhaps belongs here. Af. icichmanni Oudemaiis is found 
in New (juinea and Celebes. 

Microtrombidlum akamushi Brumpt. iqio. 

Synonyms." (fed mitr); Kcdani (hairy mite); Shashiisu 
(sand mite): Shimamit'ihi (island mite): Tsittsw^amushi (dangerous 
mite); Yochfibii. 

Definition.- -Murotnmivdimu of varioii*^ chauicters, probably 
covering '^rvrral distinct .spi'cu s. willi and without all dorsal hairs 
of tile pal]) feathered. Hair on galea of maxilla always strongly 
fe.Uhered. Hairs on dorsnin of palp not feath(*red. (*xcept that on 
tli(‘ tibia. Tarsal claw trifurcate. LaM tarsus without long fine 
tactile hair. 

Remarks.- The form '^hown in I'ig. 342 may be a distinct species 
from A/, akamushi, becausi' all ilu* dorsal haii*s on the palp are 
feathered. Thi-. may be talU'd Microlromhidium hmmpti Hirst, 

1915- 

These are the mites which cause Ja])aTiese river fever, called 
Uulsuiiamushi fevrr. 

Morphology.* 'I'he larva is orange red in colour. o-t 0-()'24 milli- 
metre in length, hy fi-io-o*j| millinirtK* in breadth. The palpi 
arc leg-like, and the hod^ and ligs are veiy hirsute. 

The scutum is oblong, not wide, with straight iiosterior margin and 
usually seven liairs. 'I'he ps<*udostiginata are nearer the posterior 
than the anterior margin. 

Eyes an' well developed. 

rinrsal hairs an* 2, 8. (i. 8-ro. 8. with a few posterior hairs. 

The first coxa has t W(» hairs. I lu* hair on the galea of the maxilla 
is strongly featliered, while those on Ihi* d()i*sal surface of the jialp 
are i)lain. exee])t the one on the tibia, which is feathered. Tarsus 
with seven featlu'red hairs and i blunt rod-like hair. Legs slcndcT 
and moderately I*nig. with .strongly feathenri hairs. 

Life-History.- -The akamushi do('s not attack insi-cts nor spiders, 
but will attach itsc'lf to man and t-o small mammals- -monkey, dog, 
cat, rat, niouse. rabbit, and guinea-pig. 

The mite remains on its host for tliree to four days, during which 
it swells up and turns ])ale. It then drops off and finds shelter 
un J<*r the ground, when* a metamorphosis takes place in sonic five 
to six days, during wliich a nvinj)h forms under the larval skin, and 
from which it csccTx-s. 

The newly hatched nymph, o*4-o-57 x o*25-o*285 mm., is a minute 
eight-Ieggca creature, which, though it crawls about, is neither para- 
sitic nor predaceous, but it feeds upon the juice of potatoes, melons, 
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and other vegetables. After some growth the nymphs seek shelter 
under the earth and become pupae. 

The pupa is formed from the elongated body of the nymph, inside 
which the adiilt form develops, and which in a few days emerges. 

The imago is at first without sexual organs, which begin to de- 
velop. Meanwhile the adult grows and undergoes more than one 
ec^sis, and in about ten weeks arrives at sexual maturity. 

The eggs are laid singly in earth, but oviposition lias not been 
observed, and the earliest egg known is the dentoviim. o- 2 r-i )-24 v 
0-I7-0-22 min., inside which the chorion, having split the pale 
vitelline membrane, could bt' seen containing the red akamushi, 
which hatched out after three weeks* incubation. 

Microtrombfdium wichmanni Oiulcinanh, 191)5 

Its laiva attacks lu in iiml .'inmitUs m CcIcIk'S. 

Miorotrombidium vandersandeiOiidcmaii.^, 191 15. 

Synonym,- ■ Van dt'r S:iinli*r. 

I'lu* Itirv.'i <»t tins 'rroiuhidiuiii oixiirs in N^‘w Ouitica, and atlackh man 
and animals. Its local name is ' Gonono.* 

Metatrombidium Oudomans, 1909. 

Meiairombidium poriceps Hciiu and Oudcm.ins, 1904. has Ixjcn found on 
fowls, dogs, and men. 


Family TETRANyciiTDiK. 

Troinbidoidoa with first and second pairs of legs without spines; bkin with 
few stuoids; palpi not mucli thickened on moving v'ertically; eyes usually 
present. First pair of legs clo not on«l in long hairs. Coxa* more or le.ss in 
two groups, llody with ii'wer l»»nger hair.^. No dorsal groove; often spinning 
threads; tarsi never .swollen. Mandibles stylilorin. 

Genus Tetranyohus Dufom. 

Definition.— TL'trany(.]i]dai without ephalo thorn » le. tubcrilcs. Few legs, 
slightly longer than body, whii li i.s not twii e as long as broad. I-cgs blender, 
fntegnmcnl not tossclliited dorsally. J’alpi ending in a distinct thumb. 

Tetranychus molestlssi mus Wey en i >ei g li. 1 88(1 . 

Tliis mile i.s found in the Argentine and Uruguay. It is small and of red 
colour, living in a \v«‘Ij on the iiileiioi .surface of tlwi leaves of Xanthum macro^ 
carpum, Fniin December to hebiuary it attacks iiiamm.'ils and man. thrust- 
ing its hyjiostome into the .skin and c«iiisiiig severe itching. Another species — 
T. ielarius (var. vusscoIhs) L., 1758 -may attack human ixungs. 


Family CiiHVLKTinA:. 

Trombidoidea witliout spinous proc(M4se.s on the legs; .skin with few it any 
shields; palpi much thickened at the base, moving laterally; last joint often 
with two pectinate bristles without eyes. First leg ending in seven'll long 
hairs. 

CheyletttS Latreiile, 1796. 

These arc very sntall mites, distinguished by having enonuoiis palpi, with 
pectinate bristles. Cheylefus eruditus has been dc.soribed in the external 
auditory meatus of a man. 



AUTHROk^ODA 


Aoaropsis Moquin-Tandon. 1863. 

Acavol'i^is niericourli LabouU)cne has been found in the human external 
auditoiy nuMtub. 


SUPERFAMILY B. EIJPOPOIOEA. 

Family Bdelt wm. 

No spi'citilized seta on cr-phalothoiax; not chitniized or leathery ; 

I).ilpi composed of four or live segments; eeplialothorax large and clearly 
separated from alxlomeii; palpi large, genu iil.ile, an<l bearing distally long 
tactile bristles; mandibles chelate 

Tydeus molestus Moiiiez, j88(). 

Tins mite was iin})')rle(l into Belgiiiiii 111 IVriiviaii gii.uio, and caused much 
tioiihio to mail <in<l li'Mst. 


I’ AMII Y TaR'^ONKMTIL'E. 

With iiMiked st>xii:il dimorphism and tr.nheie. No ventral suckers. 

1 tn htmnms Dahl ioiind in caneeroiis tissues in man. is probably 

.III ai ndental contamination oi the preserving llnnls. 



Fic.s .1 Rcdiruloidi'S vcMtricosHs 

a, Mah' (X 3.50); h, female ( < .:2o): c, distended female (X 60). 


Genus Pediculoldes' T argioni -Tozze 1 1 i . 

Pediculoides ventricosus Newport, 1850. 

Synonyms.— I'cuhuosu^^ Newport, 1850; Acarus irxtici Lagreze- 
Fossot and Montane, 1851; Physogaster larvariitn Jac'litenstciii, 1868; Pedt- 
culoides InHei Targioni-Tozzetti. 187s; Spheerogyna vcntricosa J^Aboulbcnc and 
M^*gnin, 1885; Tarsofiemus monougniculobus. 

This mite causes severe itching and urticarial cruption.s on the breast, 
arms, face, neck, and shoulder*! ol x^^rsons liaiidliiig corn and barley, which 
contains it. in India, Algeria, and Europe. 

Morphology. — Males .are oval, o-is by o-o8 millimetre, with six pairs of 
dorsal h«iir.s and a lyrc^sliaped lamella. 
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Female cylindrical, 0*2 by 0-07 millimetre; becomes much dislon<lc*d pos- 
teriorly when gravid. 

LIfe-HistoTy,-— They live on the stalks of cereals, and feed on animal ami 
vegetal juices. The adult hatches directly from llio egg. 

Pathogenicity. — ^They cause diffuse erythema, urticaria, and itching. 

Nephrophages Miyake and Scriba. 189,^. 

Nephropkages sangutnanus Miyake and Scriba. 1893. It is a very doubtful 
parasite of miin; it was found in bloody urine passed by a man iii Japan. 

SUBORDER V. ASTIGHATA. 

This suborder includes tlie supurfamily Sarcoptoide;i. 


SUPJIRJ'AMILV SARCOP'rOIDI* A. 

Astiginata with small three -pointed palpi adhering for some distance In 
the liypostoine, with usually ventr.d suckers. 'fwo famdics ruiicern us 
(j) Tyiijglyphidjc, (2) Sareoplid,r 



Fig. 34ft. — Tyroglyphxis hnqiot 

VAK. lIlKsT lyii: 

Dorsal Aspicci. 



Fig. 347. Tvtogfyphtf^ longior 
v\R. iust.iltivu IlfRsr 1912 : 
VrNFKM \spi:cT. 


Family j: TYKCHiLYiMiin.^:. 

Very small miles without eves; only accidental ])ar.isitt‘s Iwiiig found in 
dour, sugar, cheese, etc. 

Tyroglyphus Latreille, 179O. — With .smooth dorsum; cephftlo thorax with 
four long bristles and no stout spines on lar.si ; with claws and suckers, A leuro~ 
bius farina (l)e Geer) in corn may get into the skin Tliey are the cause 
of so-called vanillismus. According to Theobald, Liniifeus ro]}ortcd a case of 
dysentery as being due to this .species (Acarus dysenterio') . 

’ Tyroglyphus siro linnxus, 1758, is .supixised to be the cause of vanillismus. 
and 7 . longior Gervais. 1844. found accidentcally in faeces, urine, or pus 

7 . longior wv^r^castellanii Hirst. 1912. was found by Cistellani in copra .ind 
on people affcctiHl by copra itcli 111 Ceylon. In this variity, in toninisl to 
7 ’. longior, there is no pair of short liairsbn the ventrsil siiifni e. beluiid tlie nnal 
suckers. 

Glyelphagus Hering, 1838. — With dorsum covered with hairs 

G. ^funorum Hermann (synonym, G. (fomssficMs de Geer. 1808) the cause 
of grocer's itch. 

Rhlxog^lllhQS Clapan'dc, 1869— /e. parasiticus JJalgettv. 19**1.— With short 
legs, armed with spines. Tarsi end in a claw. Live; on plants. 
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3 1 8 . — Rhizo^lyphna parasiticus J)ALGKTTy, 
(i’Vom ii photoRrapli by J. J. 13<*b ) 


lyoi. 


This lb the spedos wliidi c<itisi*s trouble in the feel of Indicin criulies. Hell 
dcscrilKMl i\ large drcnl.ir, sujH*rficial sou* on the solo ol the fool, caused by 
many of these parasites invading the skin (sec Chapter XCA’J.). 
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Hlitlogastor Berlcsc, 1883 — H. spermaiicus lYouessart, iqtk). — ^'I his mile, 
which foods on vegetables, appears to have been introduced into a i>aiien( by 
means of a catheter, and to have formed a cyst in the testis in a man in [lulia. 

Affpoglyphus Itobin, i860. — C. alienus Banks lias been foiiml in puruleiii 
urine passed by a man. Probably it was a contamination. 

Family 2 : SARcoPTiDiii. 

Sarcoptoidca without pnital suckers, without clinging apparatus, with 
transverse vulva. Lines in skin. 

Sareoptes J/atreille, t8o6. — Sarcoptidac with round or slightly oval liodics; 
lostcrior two pairs of legs concealed b'MUMth tlie lic>dy; tarsi end in simple 
ong pedicles with ambulatory suckers. 

Sareoptes seablei var. homlnis Lin- 
naeus, 175S. — l^emalc lives in furrows 
in the epidermis, in which it Liy-i its 
eggs. Posterior legs end in spines. 

Males occur on the surface and die 
after copulation. Posterior legs end 
in sucke^ Six-legged larva htilches m 
four to eiglit day<. 

Sareoptes mlnor^I'iirstenberg, iKoi. 

-Usually a parasite of cals; li.is In-en 
found on man. 

SareoptldSB as Internal Parasites. 

Sarcoptidse have been de.MTibctl by 
Newstoad and Todd as inleriuil p.ira- 
sitcs in monkeys. An Acariil-Iikc 
parasite was found by Castellani in the 
omentum of a negro in Uganda. 'I'his 
parasite somewliat n*.^oniblod ('vto 
leicJtus sarcoptoides llugiiiti, which 
livi^ in the air sacs, and at tunes the 
liver and kidneys, of fowls. 

Notosdres liaillict. 1803 ' xV. dih 
Kciillict, 1803. — Cause oJ tin- ib li in 
the cat. and Iransiuissible to man. 

Cytolelchus sarcoptoides iMcgnin -Synonym Cvtoditrs fVi/ioli. 

18O8). in fowls in the Sudan. 

Cytolelehus homlnis flirst. 11117. Found by 
('.'istellaui, in i<ioj, emb('<ldeil 111 the tat of the 
(iiiieiiium ol a negro in ligand. i. 

Ghorioptes bo vis (^crlai li and Psoroptes eqnl 
liervais are .stall'd by /.liin and Hirst to attciok 
man. 

SUBORDER VI. VERMIFORMIA. 

Veiy miiiiitf' .\iMriiia. with abdomen elongated 
and^aniiiil.ited witlioiit trachea* and with epinicros 
on the legs. 

This suborder contains only i>ne family. 


FaMIIV I)KMOl)KinilS. 

Verniiformia with eight legs, living on animals. 
This family includes only one geiiu.s - Demodex Owen. 1 8 js- 

Demodex Owen, 1S43. , 

With the family eliaraeieis. 'I'his gcmis has been recently n \ istcl by Hirst. 
The species of Demodex live in the sebaceous glanils and hair-follicles of 
mammals and man. The mouth consists of a rostrum, whicli is arranged for 



Fig. 351. — Cyioleichus 
homims Hirst, lot?- 



I*'u; ^50. -Siirnypti’s .scahin vak. 

hnmtuis Lf.N>iAi:s. 17)8: Male. 
f < I.!.*) ) 
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Slicking. 'J'lic* j^alpi iiro llircc-jointud, and prcssc'd lo llus under surface of 
the raslruni. Tlie K*gs are eight in number, short, and consist of three segments 
witli snicill iermiihil ungues. The abdomen is tapering, striated dorsally and 
ventrally. and rounded at the tip. The amis is situated at the anterior end 
of tlu* ciLxIoini'ii 


Demodexfolliculoram Simon. 1842. 


Synonyms . — Acarus foUiculorum Simon, 1842; D. folliculorum Ovren, 1843; 
Manoguster platypus Miescher, 1843; Sinionru foUituluyuni V. Gervais, 1844! 
Steal ozoon foUiaulor it w Wilson. 1847. 

This parasite was first disrowied hy Simon, of 15 erlin, in 1842. in the 
contents ‘of ^piiNt ides rd -lau' .stl’^icea. 

Alviiti t iif' StiiiK* time lli‘iile h;ul found them in hair- 
lolli. I<*s 111 the external auditory mcatiis, and Topping 
.1 I'.uu'tv in the dog. Two otliei species are known: 
D. phvl/ait/tw Cook ill pigs and JK houis Stiles m cattle. 
y>. folhfiiiotufii homniis is cosmopolit.in. living in the 
sidi.'ceoiis follicles of tli(‘ face. 

M.de iiKMsiires 300 // hv |o /i, and the £cin^ 380 fx 

by 

Life-History.— 'fhe* eggs are fx) to 90 fi in length by 
2‘ ) to yt/Li in 1)1 e:ullh,.iiid 1 lean -shaped or iusiforni. The 
i-gg liiitchos out a si.x-legged larva, wliicli develops into 
.in eight -li gged n3'ni])U. from whichthe adult appears. 

Pathogenicity.— Tsu, illy .said lo be ml, but a tew 
aiitliiintie.s .sii.s]ie( t tlu ]MKisitt‘S to pioduce aine-like 
ei iiption^. and lloru*! ( onsideiT thev yilay a part in the 
spread oi r.iiicer aiul Jc])rosy. 

.AKACdlNin.V INXKKT.li SEDIS. 

Li\(;r.\'jri id a . 

Parasitic Aruchnoidoa with ringed, elongated, 
wniiiforin bodies, jiossessing two pairs of hooks 
ill tljc neighlKuirliood of the jawlcss moiitli. 

Remarks.- - I'lie Li ngiiahilida have been found 
parasitic in man both in the adult and larval 
conditions, but the adult is much rarer than the 
larva. I'hey have bc(‘n found in Europe, and 
Africa, and reported from the West Indies, but 
this was in a negro from West Africa. It is not 
im])ossible that they will b(* found to be far 
from iiiieommon parasites when the medical 
history of the West ( oast of Africa is better 
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known. When dealing with casis sliowing obscure abdominal or 
pulnionaiy syin])toms in that part of the world, the medical man 
should remeinbei ilu-.e parasites. 

Hoipbology.- - I he body is white in colour and vermiform in 
appearance, and. indeed, they were long mistaken for worms. 

it is elongated. Ilallened, or cylindrical, and marked by a variable 
number of rings, and K usually divisible into Iw'o regions- -an 
anterior broader portion called tlu* ccphalothorax, and a posterior, 
morcattemiated. called tliealxlomen. It is covered with achitinous 
cuticle pierced by pores, called stigmata, which liave nothing to 
do with respiration, being merely the orifices of epidermal glands. 
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The mouth is situated anteriorly, and is cither terminal or sub- 
terminal, with a chitiiious ring. Two pairs of chitinous hooks, 
retractile into grooves, are situate on either side of the mouth, and 
are looked upon by Stiles as antenme and palpi. There arc no legs. 
The anus is terminal at the posterior end of the abdomen, with the 
female aperture situate just in front. The male generative pore 
is on the ventral surface, near the anterior end of the abdomen. 
The sexes are distinct. 'Phe mouth leads into a simple straight 
alimentary canal, whicli ends in the anus. There are no circula- 
tory or respiratory organs. Th<‘ ncrv'ous system cr)nsists of a ventral 
mass and a circumoesophageal coiiiinissure. 

Life-History. • -Th<*. hunale produa'S eggs, which, escaping from 
the definitive IkjsI, pa^s into the internie&iry host, and there hatch 
out a four-legged larv.i , not unlike an enibyro . I earns. This embryo 
undergoes complete metainoi['liosis. and fonns a nymph resembling 
the aafilt, which does not. as a rule, inatuni, until it reaches its 
definitive host again. 

Genera. -Linij'iuttnhtVvoWcXi. 1 789 Humboldt, rSrr; 
Rdghardia Ward. TiS() 9; and Raillieliella Sambon. I9f>9: but only the 
first two contain species parasitic in man. 

Linguatula Fiolit h. i;<so. 

Lingitaliilida with depre^si-d boilv. nMiiided dorsiiiu, and efenato 
margins. ik)dy eavity forming divuiticuli into the lateral parts 
of the rings. 

Species.- -Lingnalula scrrala Iwolich. 1879. 

Linguatula serrata Frolic li. 1789. 

Synonyms. -Twnia rhinaria VilgcT, 1802; l^olvdoma lu'nioidc^ 
Kudolphi. iSio; Linguafnta faininides Lanibim-t. cSro; Retifasloma 
iuiuioides Rudoljjhi. 1819. Nymph.- -Pen/iisfoma dealii niatum. 

The adult Jives in the nasal eavity .ind Imntal sinus ot tin* dog, 
wolf, fox, and rarely in the horse, luulc-, .'-herp, goat, and man in 
Europe; while the larva exists in sheep. ox(mi, liorses. rarely in Ccats 
and dogs. Its real host appears t(» lu* the dog, esiH'cially sheep-dogs. 

Habitat.- -Eui ope. especially (’enlial h'lance. 

Morphology.-- -Tlu' iiiaU* is \vhiti* in eolcuir. t 8 to 20 millim<‘tjes 
in length, and J millimetres broail. I he fi*inale is greyish- white 
or brownish, owing to the conlaiin‘d ova. 

Life-History.- -I'he (’ggs. which aie ovoid. 00 by 70 are laid in 
the nasal cavities of the dog. cunl expelleil by sneezing. If thiy 
fall on grass, they may enter the alimentary eanal of a herbivorous 
animal, in whose intestine the embryo hatches. This embryo 
measures 130 by 60 /a. and possesses two pairs of legs ami an anterior 
perforating apparatus composed of a stylet and two hof>lvs. 

It now bores its way into the liver, lungs, or some i>llu r organ, 
and in about eight weeks becomes encysted, losing all its appendages 
and measuring 275 by iRo /a. 
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A succession of ecdyscs results in the fonnation of the nymph, 
which resembles the adult, except that it possesses numerous 
chitinoiis spicules on its skin, and by the sixth to the seventh month 
is about 6 to 8 millimetres in length. 

These nyinphcc now wander about the host, and are supposed to 
reach the bronchi, and thus to leave the herbivorous host and 
reach the dog cither by the nose or mouth, in the nasal cavities of 
which they moult and become sexually, mature, copulating about 
the sixth to seventh wei»k after infection. 

Pathogenieity.>~J3oth tJie larva and the adult may be found in 
man, the former in the lung, rarely in the liver, spleen, or intestinal 
wall. The latter h.is but rarely been met with, and then appNears to 
be due to embr^'os wandering into the nose and developing directly. 
Hitherto it lias only been found in man in Europe and Central 
America. 

Porocephalus Hnmboldi. i8ii. 

LinguaUdiJa with cylindrical body and continuous ccelom. 

Type Species.- -Porocephalus anniUalus Wyman, 1847. 

Species.- -'riuTi* are about twiMity known, species, of which P. 

vnillatus and P, moniliformis are known to occur in man, and will 
be described bel(»w. but Sambon suspevts that /\ crotali^P. clavalus, 
P. siilcsi, andP. nape will probably also be found in man as scientific 
work in parasitology extends. 

Pathogenicity.- - iTiey ('ausi* jiorocephalosisin man and animals. 

Porocephalus armillatus Wyman, 1847. 

Synonyms— Adult.- dAngiuititUda armillata Wyman, 1847 \Penfa- 
stomum polyzouiim Harley, t85(); Porocephalus moniliformis Neu- 
mann, 1899. pro parie. Nymph. Pentastonum diesingi Bcneden, 
18^9 ;P. enryzomtm Diesing, 185*); P. Iconis Weddell, i8()3;i\ con- 
slrtcium von Siebold, 185-2; P. prolclis Hoyle, T883; Linguatulida 
conslricta K uch(‘nmeistcr. 1855. 

Porocephalus with cyliiidiical Ixwly, slightly flattened on its 
anb rior face, and sunouiidi*d by about sixteen \s) twejity-two dis- 
tinct rings, se])araled from (;ne aiiulher by a wide interval. The 
body tapers from the middle backwards. 

Remarks. -The larva of this parasite w'as discovered by Pruner in 
the liver ot twonegroehiii Cairo in 1847, and subsequently by ]3ilhai’z, 
Fenger, Kearney, ('rawford. Maichoux, Chalmers, and others; while 
the adult was discoven-d by Wyman in 1848 in the lungs of the 
African python. I Ik* adult was discovered by Savage in Python 
sebiB 4Xta described by Wyman in 1845. Sambon has recently,, 
studied both adult and'larva. 

The adult lives in African pythons and snakes [Python seha, 
P. regius, Bitis fiasicornis, and B. ariefans). The larval forms 
usually occur in Proteles crislatus, Cynocephalus fnaimon, and other 
monkeys; in Erinaceus wlhiopicus, tlie African hedgehog; and in 
Felis leo, the lion. 
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Morpholo^. — ^Female g to 12 centimetres in length and 5 to 9 
millimetres in breadth, with eighteen to twenty-two rings, eadi l to 
2 millimetres in width. The 
cephalothorax extends from the 
anterior end of the body to the 
first body-ring, which is often very 
indistinct. Dorsally this region 
is convex, while venlrally it is 
concave, and carries the mouth, 
in front of which there are two 





Pld. -rorocefihaln^iivmiHatHs 35 j.- ■Poroc.cpkaUm armillatus 

Wyman; Malk. Natural Si/.k. Wyman: Natural Size. 

(After S.imbon ) 


papillse, and on either Hcle of wliich tlien* are twr) hooks, (icnital 
opening about i inillimetK* in front j)f the anus, which is terminal. 
Male 3 to 4'5 ('«»ntiinetres in length 
and 3 to inillimetres in breailtli. ' ^ } 

with sixteen to seventet*n rings. 

(lenital op(‘iung in the midclle 





m 


355 * — Lateral Aspect of 
THE Cephalothorax of Portu 
cephalus armillalus W ym an. (X 5 ) 



Kk.. 336. —Ven URAL Aspect <»f 
nrr-: 'Clvhalotiiorax of /* nro - 
cephalus armillatus Wym\n. (X5.) 


(After Samboii.) 


of the ventral surface at the anterior end of tlie abdonw'n. 

liife-fflstory. — ^Probably tiiis resembles that of / iugiuUHla s$rreUa, 
with the difference of hosts. In man the njnnph® are found not 
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merely encysted in the lungs and liver, but moving freely througli the 
peritoneal cavity and in the small intestine. Sambon considers that 
the eggs pa.ss from the snake into water, and thence into animals 


) 



Fig. 357. — I’D.sihKioK K.n'g 
or J\irxu rf'fulus atmtllaitts 
Wyman, (x 5-) 

(/Vficr SaiiilHm.) 


Fig. 358. — Nymph OF Porocephaius 
annillatus Wyman, encysted 
IN iifE Liver. 

(After SiLiiil>f)n. from our West 
Airic..in cas('.) 


and man whilo drinking, and become Inivaj and nymphai, which 
later gain access to the snake wlien the host is killed and eaten. 

Pathogenicity.- -This will be describi‘d late r (('haptttrl, XXXII I.). 

Porocephaius moniillormis Diesing. 

Synonyms -AAvAt- -Pc iitasionia moniliformc Diesing. 1835; P. 
inonilifonne Lcuckart, t8()0; / iw;nuitHlc vwnili forme Mi'gnin, 1880; 
Porocephaius moniliformis Stiles. TS93. Nymph.- Pentastomum 
tomatum Creplin. 1849. pro parte: P. aonycis Maealisler, 1874; 
Porocephaius armillatus Stiles, pro parte. 

Porocephaius with twenty-six to thirty -one riiig^. 

Remarks. — ^I'his parasitt', which was discovered by Czermak in 
the lung ol Pvt Jinn molurus Liniueiis in 1828, and was first described 
by Diesing in 18.55. has been carefully studi(*d by Sambon. who 
remarks that it so strikingly r(\s«*mblesP. armillatus in general ap- 
pearance and structure that at first sight it nmy be easily mistaken 
lor it. 

Morphology.- It is more slender, tapers more caudad; with 
twenty-bix rings in the male and twenty-eight to thirty-one rings 
in the female. In fresh specimens it is bright lemon yellow in colour, 
with gt'iiilal ojicning on the mid-ventral surface of the first body- 
ring in the raah‘. and on the mid-vcnlral surface of the terminal 
body-cone i inillimetre in front of the anus in the female. The anus 
is tennu^. 

LUe-IDstory.- -'l hi* lif(*-histoiy is unknown. 

Hosts. — ^The hobts of the adult arc Pv//io« molurus Linnaeus (the 
Indian python), Python rcliculatm Schneider (the reticulated python), 
in which it lives in the lungs; while the hosts of the nymph are man, 
monkeys, tigers, leopards (?). civets, otters, and dogs (?). 

Distribution.-— India, ludo t'hina. Southern China, the Philippines, 
Sumatra, Java. 
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Pftthogenielty.^-^o far only two cases have been recorded in man 
— one at Djambi in Sumatra in 1906, when a nymph was found on* 
cysted beneath the serous coat 
of the small intestine of a 
Djambi native who died of 
dysentery, and the other was 
fowd in the liver of a native 
Filippino who died of tubercu- 
losis. The liver in this latter 
case sliowcd signs of atrophic 
cirrhosis. 




> 

1^. 





// 


! 




Fig. 359. — VhNTRAL A^n.^ i <ii- 
TUB CbPlTALOrilOKAX ()!• I*OtO 
cepkahts moniliformis int.MSG, 

1S36. (X 5.) 

(Alter Sainbuii.) 


Pii.. 300. ' l*orot.iphtilu\ mnmli- 
fun'l'lsDlh'^Wi,, 1830: I'l-MALK, 
l>KALSl/h. 


Na I 


Species imperfectly described in ACan. 

In addition to Ihc wi'll-kiumii (»i ]>(>niicph:i]ii'-is due to 

Poroccphaliis anniUctiits and P. fntmilif*i/mis, ll i-i» im-tJ.c following 
cases to be discussed - viz., Welch’s ji.iiasitc. <) In 's parasite, and 
Flint’s parasite. Osier’s parasite is o)u^iderl••l lo bedoubllul, as 
it was passed per urdhram, and might, according tt» Sainbon, have 
been asparganuin. 

Welch’s Parasite. * 

In the Lancet ol November 16, h. II. Welch had an article 

on ' The PrcMiuce of an Encysted Ecliinorliynclm*^ 111 Man.' This 
parasite was d.'iniage<l in e.xtracliun, and hi‘ulr;L\\ mg was not verv 
instructive, but was sulUcieiit to convince I'obhold, K. BlaiiclMid, 
and Scimboii that it represented a Lingual ulid, and it sliow-^ two 
sets oJ hooks. The last-named observer come:> to the conclusion 
t hat it may be either a vei y oaiiy m mpb of Poroi ephnins uu'niUformis 
(provided with caducous accessory hooks), or it ma\’ b** P- naj{u 
Leuckart, i860 (which is found in the abd<»inin.il mu'^les and peri- 
toneum ofvthc cobra),, or P, crocidmcc Parona, i^<)o (louiid in 
Crocidura Juligino^a^ a musk-shrew) , or it may be a new species. ^ 
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Poroeephalus najae Leuckari , i 80 (>. 

Synonym* — P. naja spulairicis Leuckart, i860. 

Morphology. — Body imperfectly cylindrical, with about fifty 
rings. Leiigt li, 4-5 rnilliini-lrcs long by o-b millimetre broad. 

Distribution, -lumnd in cysts in the abdominal muscles and peri- 
toneum of the cobra. 

Plinths Parasite. 

h'liiit described the paraisUe at a meeting ol the New York Patho- 
logical Society on Drceinbei ij, 187b, as occurring in a man from 
Albany, (ieniry Coiiiilv, Montana. This man had cavities in liis 
lungs, and c^niglu'd up 73 to i(»o parasites, which could crawl aliout 
1 Jie floor and could live tor ten <lays in a bottle: moreover, they could 
resist freezing. 

Wit h regard lo I hese ]>arasnc<. whicli at t he time were considered 
to hi'Poroi'cphalmarnullatits {i.c., Pcnfitblovnimcmisiricfim), Sambon 
points out that, if genuine Lmguatulida, they can hardly belong to 
an Alric.in sjiecies, as 111** case*»ei un*ed in Aniej iea, and therefore he 
is inclined to believe that tliey must belong to 2 \ crolali Humboldt, 
1808, wliich are ioiind as adults in CroUiln^ adamimtcus Beanvois, 
(\ honiilitK la'ima’iis, and ('.lern'Jlcus J-aureiit, wliih* the nymplia; 
liavebeciifoujnl hiMurmosti minimi Liiinaus, the murine opossum. 

Porocephalus erotali lliunboMi. 1S08. 

Synonyms.- Iiilunorhymhits iroluli Humboldt, 1808; Disloma 
erotali Ilumixildt, 1S08: Disioma crolali ditrisai Kudolphi, 1809: 
Porocephalus iiotuli HumlHiIdt. iSii: J^ilysinma prohoscidcim Ru- 
ilolphi, 181 \ : PcnlasUnna prohoscidemn Kudolphi. 1819; Lingttalula 
proboscidca \aii Meiied**!!, 38j*i. pro parte: Porocephalus hmnhoidti 
Mayer, 183^; Lini^italiila ijuadriuminata Mayer, Porocephalus 

monilifunnis Megnm, iSSo, pro parte. Nymph. -Pentastoma sub- 
cylindricitm l)I4•^ing, 18 jb. 

Remarks.— Tins ]»*)rocephalii.s was discovereil l)y Humboldt in 
the lungs of llic t ropical rattlesnake. 

Morphology.- W'hen fre>li, it ol a biighl yellowdsli colour, with 
eloug.ite, inc.nrvefi, cylindrical Ixiily, siuiiewhat llatteiiod ventrally 
and chib di.ijn'd aiileiiorly, and is transversely encircled by’ over 
eighty flai b.md^. It is s.ud tt> ha\e an ovoid-shaped mouth on a 
line with the lio«»kr^, and tw o ])n>mineiit papilkT. 

Distribution. It i.s th* night to be coextensive in its distribution 
with the g«:ini'^ ('lolalus -/.tf.,*Jhe United Slate.s, Mexico, and 
Brazil. 

Pathbgenieity. Po.'^sibly it is the cause ol one lorm of poro- 
cephalosis in man. 
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CLASS IV. CRUSTACEA Lamarck, 1815. 

Aquatic Arthropoda which breathe by means of gills. 

Cruslaceanb can hardly be considered as human parasites, for they have 
very rarely occurred as such — e.g., ('aligus curtus in the cornej. and Gammavus 
piilvx in the stomach. 


ORDER COPEPODA Laireilh , iS 

It must. Iiowever, be leiuenibeiod that ihe (^opitpoda an* oi irripi)' Uiii..,.*, 
b(‘(:auso a ^[KJcies of CviloPs lu-i Joiiiid (i> l)e tlii‘ iiilrniir.li.iry ho^st ol 
IhfiruttcitliLs HtcUtnrusiH the giiiutM-wuim. Vii pajMM- mi ilu* s|U‘«*ies 

found on tho G(jld Coast is coMiribiited by Graham tn vul. i. nt the ' ol 

Tropical Medicmt* and riirasitologv.* 'riin Cycloj)-; live m ln‘sli wiler iii any 
diti h, i)ond, or well 

Prophylaxis. — It is U'M)ninu‘nd(si to tieal a wi'll with oiiitu lent qiiielv* 
lime to roiuler the vv.iter 'iiuldfiily hot in f»rdf‘i to kill tile's** crust. u:e.ins. Tho 
well must, of ronrs/*. In: closed lor .some lime attei iIih procetaiing. until the 
percentage ot lime h.is djmiiu'<.hc‘d to leasondble proportions. A simpler 
remedy i& to boil all w.itcr Lx'fore liriiikiiig It h.is lieen .also suggesteil to mid 
I pound of caustic soda tr> i^o g.dlons ot w.itei 0*07 pei cent, for the same 
purpose. IjtMpei's n .rommend.it i<m is. tiowevei. the Inst, .iiid tins is to raise 


n 

. f ‘ 



llie lemperatiiie ol ihe well W.it*-I to 05“ C by l»loi\'m;; in sVimui. as he finds 
that Ml Cvi lofjs file il llu' \\i<(e’. v laised to i,-) ' t' Ih* I'.ileiilates th.it iL 
requires 87 gallons ol w.itei .is ste.im to r.iise i.ono g.dloiis ot water from 15' 
to 05® C.. ami thut tins leipiire.'^ 1 oJ r«»sl nr its equivalent in oil pei 

gallon ol water, and lii.u lor every s(|Li.ire loot ol giali 15 pou&ds of coal can 
be burnt per hour, •'O that li tHe ei.tto i.s i squ.iie luot it will requiie o 
hours to raise 87 g.illf>ns <il vvalf»- .is sfeani i.e . n sqii ire leet ol grate i.ive 
qo gallons of water as steam in li.iil an hour. 


CLASS V. CIlll.OPODA Latkkii i.K. is 

Arthropoda with three pro;.:homercs. The Jirsl past-oial sc mute is Ihe 
iiiaudibuiar; the sgeoud and third posGoral soiuitcb carry the niaxillaj, wlule 
the fourth has its appendages converted into very large poweiful jaws, which 
<- are provided with poison <(pand8. The remaining soiuiUs carry smgle-clawed 
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walking-legs, one pair to each somite. Body anomomeristic, showing from 
17 to 175 somites Mhind that which carries the poison glands. They breathe 
by trachea.', and the genital ducts open on the penultimate somites. 

Family i : Scolopendiida:. 

taniilya: Lithobiida'. 

F.iimJy3; Scutigerida;. 

r: S; (iLophMiRID.L: l.riirh. 

( htlol>oda Willi iiTi IcniiJ', j^v-sessing Irw j« mil ' . .1 i)d wit U lew oci;li 1 

(ifophtluh larpnjjfta^its O i/i'i /#/*«* Linuieus, 0 . Ctph'iliciib WuoU, 
(j simtlis l-e.K.h, liavt iH-eii Joiiiid ih .u «.i*leni*iJ parasites dbout nineteen tiines 
in the iifisil I .L\ itK'Miiiii t Jicii ix-iglilimiiing Minist-s m man 111 Kiirupe. G. elite- 
tricits J.inii.i'iis ]i:is hi fi, l(iiiiii| im ih** .ihini'iitdi y c.in.d about lour times. 

!•' J. Lu iiciiiinu- Ni wport 1844. 

t hiiopoda with m.iiiy-ioinlod aiitcuii.r, nuiui-nuis oielli. 

I.ilhoiiui, foitijuatub L and I. tmitnto*., h.ive Ik'cmi louiid in the nasal 
cavities II' three ui nuin. 

I-'amiiy S« I ih.i Kin-i- iSy;. 

i kiivptHiti with aiiLeiin.e .it le.i d .is loiiu .us th»* Imdy .ind i.iceled eyo.'% 
in.-»li*cid ill oielh 

tolto^'tratu lias Ix'i 11 iouMil in the aiiiiieiitiiry uliiclI. 

Other .speiies Jouiul in tin .ilixueni.'rv i.in.)l aie: ( luTtnUtiytie vesuviunu 
Newport itound .dvi in tin n.is.d i ^\\v\v^), II nnunlafium gtfimst, ^tigmafogasli r 
subteri'ati(Ui>. 

Pathogenicity.- in llu nose the.M* {Miasilis (•tusi inlhimniaiion with, at 
times, no flow ol niiuus, and at otliei^ .1 Jaiye disdurge of it, associated with 
headaihe, which is genei<illy iin»ie •«! le‘-.s loni jiiumis. but may show ^enli^ 
MOHS. In addition to the.se liK«d .-ympionis |;'eneral syiiijiloms such a»- con- 
vulsions. angiuiiorni .itt.a.ks, dy piinM eii may lx* induced tUrongli imtiiiion 
of the liftli nerve. Theie is no l•\ldeIKl *liat these ])ara'‘ite.s c.in^e any of the 



In.. ^*>2 — StOI Ol'hMDKA Sl'l Cll'S (’) 

I he- IS .1 \i‘i\ I omnion sjh.'-i.ji-, m ('.cylon ) 

.syinptuQib by tJieii \i jiuiii. I hej .m* genej ally expelled in attacks of sneezing, 
or sp(tfK(^zieou&]y. 'Jh*. 1»im mi>thods oi iiuikiiig ihein leave the nosliils are 
(ipp&aiions oi siniif eau di ('otogne or tuiiieiitixie; but in some instances 
it will be necessary to ojien a sinus— c.g., the trontal sinus- by snrgi&il means 
in order to i*emo\'c the paiasite. 

In the alimentary Ctinal the symi>toms will give rise to the suspicion ol 
helminthiasis. They are — pain 111 the abdomen, cramp, nausea, vomiting, 
and reflex nervous ;symp|.oms. 

' Treatment does not appear very satisfactory. 
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CIIAPTEK XXrX 

THE HKXAFODA 


Synonym -Remarks —Morpholr)gy — 1 nlerniil aii«Lt oniy — Lilo-hist ory -—Habits 
' Isnemiesi — Pathogcmrity- ('ollcclioii— QiissiliCcilion — Keiciuiiccns. 

Synonym Insiictn.- ArtlirupotKi ])n*a11iin^ by moans of traclnw, 
witli amo.iina; on the lu‘a<l, t lin o ])airs of logs, and UMially two pairs 
of wings on iho tliorax, wliioli is coniposod ol throe scgmoiils. 
Al)domoii with gonorally niiio aj)paronl sogin«'nls 

Remarks. -Ilio Jloxapoda, oi insects, aro known to bo of the 
utmost imporl.in<*(' in tin*. s]n('ad ol disi-.iso l«>r the rosoarchi's of 
\Tanson, Hoss, (iivissi. ami otlmis havi* sliown thar they an* agents 
in the pro]>agaiion uC the p,irasno*n ol filariasis, mal. ria, and*other 
diseases. 



Fig. 3O3.- -C'w/tc<wrfcs hrucei, a Typicm Pti'ti roos Insect. 

(l«roni a phot<»gr<'iph by j. }. Hell ) 

Morphology* — ^The body ib distinrily divided info head, thorax, and abd 
men. The head is compobt^d of the fusion of about six bognieiits, ^vhl• ii .1 
the ocular, antennal, intercalary (probal)ly homologous with the serot 
antennal segment of the Crustacea), mandibultir, maxill.uy, and labial; b 
whether the hypopharynx represents a seventh segment of not i.s doubtfi 1. 
The head carries, in addition to the eyes, four p<iirs ot appiMidages, one for 
each somite or segment, except tlio intercalary segment which is pre-man- 
dibular. Tlieso appemdages arc the antenn.-e, the ui.uidibl<'s, the maxillae, 
to which are attached palpi called the inaxdlary palp*^, and a second pair of 
maxillae usually fused to form the lower lip or labium, which g^ico-ally carries 
a pair of labial palps. 
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The exoskelcton of the head is composed of sclerites — that is to say, more 
densely chitinized regions of the integument — which arc: (i) The clypeus; 
(2) the epicninium; (3) the gula. 

The i lypeus is the sclerite situate on the anterior portion of the dorsal sur- 
face. and carr3dng tlie labrum; 111 flies it is often called the face. 

The ('picranium is tlie larger part of the head, siiul may he subdivided 
Jiito ail anterior iron;, and a posterior oocjpiit. The genas form the sides of 
the heafl, nieeiing the epicranium and the gula at the occipital foramen, 

'Die gnl.i IS the sclerite in the median ventral line winch carnes the basal 
pari of till* labium called the siilinu niiim. riien; is no exoskelcton at the 
jiosienor part of the head v»-nlijil to the occipitaliegion. wliich thus torms u 
foramen in the hard Iismk's lalleil the cxcipiial foramen, through wliich the 
soft structure.^ of ilu* Iie.u! i ornnuiiiiuiie with tluise of the thorax. 

The antenine .-ippe.n in In- niMrv oigan.s. and the mandibles to vary in 
strue.turo areordini; .»• to w m Ilu r t lu* mouth is to lx* used for biting or suclang. 
Jn the former th' v l)ro.Ltl .'itid •'trong. while in the latter they are 
stylifnrin. 1 li* fir's! <,| m.ixill.v. iimihirlv, in.'iy be broad, strong organs or 
sLvJiforiii I'rg.'ii'-. 



l'i«. P>i WiNf. oi' A Moiiy.no 10 iiii'^inAii:. inr- Vknaiion. 
(bioiii .1 pilot i>gr;ipli by 1 1 Jhll.) 

In addition te ilieM* a]>pendae,es the hkhiiIi slu'w*. .in upper lip or labrum, 
whii.h IS -aiiiply a leriti* «ill:iilu-d to ilu- rfph.dio shield, and may htwe a 
iri'uUan project mil Jr«ini 11 -i init innl siiilaie f.illi*d the epi pharynx, while tlie 
labium bus a '•jinil.ii one c.dleil the livpoph.u yn\. Tims the month parts of 
an insect may lie vei v euinplic.ited. with labrum .ind epipharynx, mandibles, 
iiiaxilla:. and m.ixill.ny j>alii'». labmiii, .uid hypi^pharynx. 

The thui.ix IS joined to the Jieail by a neck, and is subdivided into three 
segments- - pi 111 Imiax. ruesi it borax, and metat borax. These somites are by 
no means simple h'irnv rings, bui have their olntinous exoskcleton split up 
into hard pieces joiiumI together b\ soU iiMtenal 'I'he hard pieces are a dorsal 
plate called ‘ the notniii ' .1 xenlral pl.ite called ‘ the sternum,' and lateral 
plates called ' pb ni.i ’ l-'mlher the teriiis, ' pro,' * meso.' and ‘ meta,' arc 
.applied to thcFO, indn •lum; the region to which they belong — * pronotum,' 
' inesonQ||im.' and ' iiu-tanotnm 'pro-,’ * meso-,’ and ’ inctasternum ' — 
while eslch pleuron is divideil into an anterior episternum and a posterior 
epiineron. According tu Aiidouiii, a typical thoracic segment should have 
a notum composed of prscscnlum, .scutum, scutellum, and post-scutellnm, 
but all these parts arc seldom seen. 

Each somite of the thorax carrie.s a pair of jointed walkinjg-legs, in which 
the segment^r articles are named coxa, trochanter, femur, tibia, and tarsus 
(consisting or leveral joints, the first joint of which is sometimes called the 
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metatarsus); some authorities have caused much confusion by calling the 
first tarsal joint the metatarsus, and the real second tarsal joint the hrst 
tarsal joint, and so on. The last tarsal joint is torminated by claws or ungues, 
between which other appcmdages CcUled cmpodia and pulvilli are to be found, 
as will be* explained later. 

Typically, the mesothorax and the meta thorax sliould each carry a pair of 
wings. Xlicse are transparent and strcngth(*iiod by iicrvures, ribs, or veins, 
which are chitinous canals containing blooil-spacus, nerve's, and tracheae. 
The areas between the nerviiros «ire called cells. The wings, however, liecomc 
much modified in the diiferent order*«. and may lie entirely absent. The 
arrangement of the nervuros in the wing is <MUcd the * venation,* and has 
been restudied by Comstock and Needham, who iiucl that the primitive type 
is compo^d of two main traclii*nl branches, an anterior and a posterior. 
The anterior breaks up at the base of iHe wing into tour longitudinal branches 
—the costa, sulK'Osta. radiii'', and media — while the posterior has also four 
branches, of which the fii*st is called the cnbiln.s, .md maybe* subdivided into 
two; and the other three aie simple and .in* called the anal veins— lir.st . second, 
and third. The co^t.d vein is iinbranched, and runs .dong tlu* anterior margin 
of the wing. The sid>i:osial \eiii typically dividi*s into two branches, the 
radial vein into five bi.Lmhes, and the median into four 

'Hiis piimitive tvpe is .il tried liv .iimjiliy or coalescence, le.iding to the 
reduction of the \cins. riii* I.'ttia in.iv i.ike hoiu the b.iM* low.ird.s the 
tip, or from the tip t<»\vaiils llu- Imv hI ilie wimvi, c.illed outward and iiiwaid 
^•oaleste^I^,e respeilively. Ill* vmii.: tell', iii.iy be n.mied .is lolhavs.-- 

I ('aistal Ca *11 IxMweeii the ( o-l.i .iiul the Suluo<.l.i 

j Mediastinal, liidween the Mil)(ost,i .uni the Kfiiliie. 

^ M.'irginal, betweiMi K.ulius i .md Kadiiis j. 

|. Kirst Siibni.irgin.d. iH'tween K.idiii*' 2 .ind K.idius 

5 Second Snbm.irmti.il hei\\(*eii K.iiliiis ^ and Ka*liiis 

0 lliiid SubniarLMiial. Im’Iwkii h.idor- .md Kadiii.s ) 

7. First Fostenor. iK'lweeii U idiiis .md Metlia 1 

8. St'cond ]*osttMioi lietw(‘en Media 1 and Media z. 

9. llmd F»isb*iini, between \h di.i 2 .md .Medi.i 
ro. J'ourlli l*ust<*iiur. bi*lween Medi.i t, a in I Media 
M. I'iKh J’osterioi. 1 m U\eeii Medi.'i .md Medi.i 5. 

12 Sixth rostenoi In tween \leili.i 5 and Cubitus i. 

1?. Seventh Fosteinir. brtweeii C.ubitiis i and t'idiiln'. 2 
14. First Aii.d. between t'ubit II'. 2 .rid \nal i 
13. Si'coiid .\ii d between .Vii d i .ind \n.il j 
ri». Axill.irA’ belxMen \n,d 2 .md Anal 
17. .Spuriou'. O.-ll. behind Aii.d ? 

But all these cells me not pn -.eiii in .in\ mie eiveii ivpe nl wmg. ‘iwiiig to 
co.iilobCcnce ol the. uorviire.*'. and lu'iiee ili** .in.iiiL'eiiieiil ol the i ells is iblterent. 
Be.sides this, the venation is complic.it ed bv the ]ire'.i iici* ol transverse v^ins, 
as will be explained Litei ; moreover, wings may be absent, as'iii the lice. 

The abdomen usually consist of ten somites, without :i])|H'ndages, com- 
posed of dorsal and ventral jilatcs connected togethei and to ]>recediiig and 
succeeding segments by soft membrciiie.s. 'I'hr* posterior segments arc often 
modified with reference to repioduction, possessing clas|iers in the male, and 
ovipositors in the female. The fin.*il opening is on the l,ist abdominal segment , 
and the reproductive aperture 011 the penultim.d'‘ segment. 

Internal Anatomy. —The mouth hes between the labmm aLiovc and the 
labium below, and leads into an oral c.«iv]ty. 

The salivary glands in most of the genera which we have to consider are wll 
developed, and arc, as a rule, not connected with the mouth, but open into 
a common duct which communicates with a groove or can.il on the hypo- 
pharynx, and so opens near the tip of the proliosci.s 

From the mouth a pharynx leads through an oesophagus, with a dilatation 
called the crop, into a proventriculus or masticatory stomach, which latter 
communicates with the mesenteron or chylific ventricle, whose juncture with 
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the intestine is defined by the openings of the cscal Malpighian tubules. 
This is an important laiidmarh. dehnii^ where the stomach ends and the 
intestine begins. 'J'lie inlestiiie is subdivided into small intestine, colon or 
large intestine, and rectum. 'J'he last-mentioned may possess rectal glands, 
while anal glands may open into the rectum just in front of the anus, and are 
u.sehil to tile insect by forming the secretion which gives rise to repiilsivc odours. 

With r<‘gtird to the j'roventriculus, it should really Ik* ti fwivverfnl muscular 
organ lined with eliilin, and possessing tei'lh, bristles, etc., Imt in the Diptera 
It will he found to be much degenerated. The Malpigliian tubules, which 
mimliiT from four to six, aie exeieloiT le hiuctioii. The alimentary canal 
possesses longifiuliTiid and ti.ni-verse miiMiilai coal.s and a Hiiiing^ol epithelial 
cells. 



l*i(. ,0-,- I'hiininis f-ubn LiNN.’Fr.s, i7i!S. 'lo ii 1 1 r k \’i i: an ' 

WIIlUll'l* WiNf.S. 

(I'lom .1 phdtifgiajiU Ity j | Ih II ) 

The stignuilJi <»i opeuiiigs o| ilie rrspii.itorv system .ne situate on the 
nu niliiMues, on lli« sule nj the IhuIv hi Ihi* thurax and filKhnui'ii, and fiie very 
Willed 111 niimlier *1 hey :iie luwi to Im* liiuiul on the IumiI r>r on the last 
abdoiniu.d segment. Imoui the stiginat.i Ihe inu h' ic, or .iii-tiil)(*s, ramify all 
ov<*r thf body These trachea .ire ke])l iqieii by spiral thickenings of the 
chitinous Imifig membiane 

The fat-bodie*- are loluilafed miissi*.'. patkivl Ikmeatli the skin and between 
the organs, and are siipposeii not mm'ly to represent leserve malenal, but to 
be of great jiiipurl.ince in metal Milism. 

The circiilat()i \ '.vsiem lonsisis of a dorsal longiliidinal \essel divided into 
chambers, which and an anterior aorta, from Avhich bloorl flows freely 

into the coelom tir body l*rom this if returns to the heart by two 

lateral vessels and one iloi -..d and one* vential \essel. The bluod is colourless, 
and contains amoeboid i.tlls 

As already mentioned, sonu- insects ^lossess poison glands. 

The nervous system and sense otg.ins will not be descnlied here, as they are 
not of importance in tiopic.d inedidne. 

Th«* male reproductive org.iiis f*on.sist of testes, \asa deforentia, ductus 
ejaciihitorins. and an external lopidatury organ. The female reproductive 
organs are Wo ovaries, which consist of a senes of cgg-tuWs. and oviducts, 
which are united together to form the single oviduct, the lower portion of 
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which is a vagina. Tins rect^ives the cement glands and the sebacc-uus glands, 
which provide the scaetiou lor gluing the eggs together, and the receptat iilnm 
bominih, beneath which is the bursa copulatrix, which is sometimes separated 
from the vagina. 

Life-History. — This ist-ery varied. 1ji gciuTal terms the sperma- 
toz<»a, bound into buiulles ol spennalopliores, are introduced by 
tluj ext ernal copiilat ory organ, which, wlicii prol nulod , is surroiiiidrd 
by the claspers in the form ut a slieath, into the buisn copulatrix. 
TIu' ovum, starting from the tormiiial ])ortioii of tlu- ovarian tube, 
obtains, as it passes downwards, its food-yolk and its shell or mem- 
brauo. thecliorion, which has a small gap, t he iuicr(»])ylr. ( )n arrival 
at the junct ion of i lie oviduct and t he sjx-rniat hera , oi n'ceptacuhim 
scininis, the spermalozoii enter via llu- micropxle. aiul fertilize the 
egg. These eggs may hi* si rungi ogvl lier, a^^ 1 hey ai i la id. into masses 
by iiitMiis ol the sebaceous 'n'cret ion menl ioiu^d above. The egg may 
(lewiloj) directly inl4) I la* adult, bill this is only in Hie lowi'st fornix. 
Usually tile egg (h‘v<'lnps into a larv.i, whieli biM'imn .1 nvm]di <»i 
pupa, and tluh into an adiill . idteii < ailed the ' im.igo.' j'liis series; 
of cninge.s is called a iiie' aiiiorplio^i''. 'I'lie |>upa iua\’ ])reseiu 
Ihiei'. forms: 

i I'he free pii/xi, with ..ppendages inv. 

j. 77 /a ohir(/ pitpn, wiili aj)])»‘iid.ig» aiul b<»d\ bouiul tt*i',ether. 

.5. T//J coitrcliife pupa, in wliie.h the pupa coniaiiied in a piipa- 
rium lornied from the lai \al '%km. 

The larva is a most vigiuous leeder. lull the pupa doe^ im: lake 
iiourislimeiU as a rule, tiumgli IlhMe aie iiiarke*! e\c*eprioii'^, 
cially .inioiig the Rhynclioia ami Siplniuculai i. 

Habits. -\Vi‘ ai e mainlv eoiK'eniecl wii li 1 hi* ]»i ed.itoi y 01 blood- 
sucking iiisrct<. .\s a rule, only lh(‘ leinale '^iic'k*^ bhunl, which, 
appareiuly. it does with a view of obtaining lieh nonri-^linu*nl lor 
its eggs, it is iJiih hal)il wlncli iii.ikes these ui^eei'^ ol iinp<»i ianc(‘ 
in tni])i(.al niedicine, hec.iuse 1101 nieri;ly doe-^ it cruise iiritatioii 
hy lh(‘ nilrodu* iioii <if sce.retious Irom llu; insects* salivaiy glands 
and nioiitli falimeiitaiy caiuib, but also leads to the introduction 
into tile victim ol t he germs of tlisoase. \gaiii. as we. shall see later, 
larvre are apt lt> become ])arasitic in man and animals, and in this 
way cause diseast*. • 

Enemies.- -Insects and l*uur larvcu have many enemies in birds, 
re]>tiles, fish, and other insects. rannil)alism is also met with, 
especially among mosquito larva*. 

Pathogenicity.- -The principal diseas(*-sj)readiiig insect .s are the 
Diptera — for example, the Anophelince disst'miiiate malaria, the 
genus Stegoinyia yellow fever, and the genus Culex filariasis, and 
perhaps dengue fever. Some species of Giossina are res]MuiM‘ble for 
the African trypanosomiases, while they and oilier flics spread the 
animal trypanosomiases. 

In addition, the common house-fly is an important (actor in the 
dissemination of typhoid and perhaps dysentery in tropical 
countries. Fleas are now known to be the spreaders of plague, 
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and bugs perhaps of some of the relapsing fevers. This is a suffi- 
cient list of ills to comineiul insects and their habits to the serious 
notice of the mi'.dical j)rar.ti1ioiior of the tropics. 

How to Collect Blood-Suckfn; Flies.— VLr. Aiistcii. of the British Museum. 
(Kalur.il IJiMfjry), lia-* inlurinotl u** lluit lu* wiU Im? pleased lo send anyone, 
till apphc.iiuni a p.imphl(‘t giving lull diu'ciioiis as to the collection and 
preservation of blood -sucking ilies. 

Glassification.- T\\o Hoxapoda an* cla^siJicd into the following 
orders:- - 


1. Apt era. 

2. NiMiro])t(*r:i. 

3. Orthoptcra. 

.p Malloplia^a 

5. Thy^aiioplria. 
i). IJcinipteia. 


7. Anf)plura. 
iS. Diptora. 

0. I-«*pidoi)tora. 
ID. Hymenoptora. 
ir. Siphonaptcra. 
12. Colooptcra. 


Hill tiu' only ord(‘r^ wlnVJi cumaiii important as spreaders 

ol di.sea^i* or Iminaii piira^it***^ an -- 

1. Anoplnra. \ Dipt era. 

2. Mallnpliaji:a. S Si]»hoiKipti*ra. 

llmiipli-i.i. h. (‘ult'iipicra. 
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CHAPTER XXX 

MALLOPHAGA AXl) ANOPLIIRA (L1CK1 


Gcneriil remarkKS- - Aiu*j>liir€i JVtln - IVdicuhna* — 

Ha'm(ilo])initl.i'- KcfcMcuci s. 

GENERAL REMARKS 

Thr n'in^lt'ss iiisiicls which occ.nr as cclO])iir.iM!cs on maminals 
belong as a i iile lo i he Mnlfnphmiit .nul tin* Anopl/fni, when tlioy art' 
goiiiirally calh’d ‘ lict-.* t>r t(» tin* Sip/ionu/>icya, when iJiey arc 
called ileas, while somi* few behnig lo i hi:Pupiparti. 

ThcMallopliaga (biting licc) ami Auoplura (sucking li«-eJ. liowevcr, 
dilJcr Iroiii 1 lie Siphoiiaptt*ra (Ileas). in Ih.ii in llie loinier the whole 
of tile life-history is S])eiil n]^i>ii the verlebrate lio&l, wlule in the 
latter the larva* live in soil or in pioiected aieas in houses. More- 
over, the fleas can change Ironi (uu* host speci(*s t o another, w4iile the 
lice have an extraordinary liniitatimi, as tli(*y may spend genera- 
tions on individual hosts, and generally (‘uly changi* Jrom one host 
lo another of the same speeics ]>y acln.d (‘i>nlac.l. and as a rule die 
in a few days il separated Inuii a IhM or if a host dies. 

Thi^ limitation to one gixeii spi^cit's (if Jiusl lias been ably 
domonsiraieil by Kellogg, wlio has pointed out that it explains 
many ol tlie eurioii^ le'mne'. ol ilii*ir evolnliini. 

Kclio|>g siint AJjuIkt;' Ih.il lie* .uuI IIh- Auoplura are 

lairly closoly u*l.in-d to one anotlirj. 'Ihev lluiik ili.il ii i-^ that the 

Mallophaga «iJe tin; more primitive, esjXHi.illv .i** no Vnoplui.i aie known on 
maiiiupiaih, while Mallophaga are jiieM'iil, winch they lluiik points to the 
possilulity ol these in.uumals Ih'Iiii; older IIl.oi I lie suLkiiig lice, especially as 
ihe known g« lu-r.i ol two-clawed .Mallopluig.i lound *>11 iiiaiiiMi.iK are limited 
to marsupiais, while the two-clawed condition is coinuioiL t<i the tlcxapoda' 
gciienilly, while :iJi tiie Anopliir.i loiiiid on ])iamm.ils are oiie-cLiwed. 

11 IS possible' that the aiiuMor*^ <if the M.illoph.ig.i may h.ive been related 
to the ancestor.’^ ot the book luiisi* {Ahopos dunnaiond), which belongs to the 
Psucidas, a family of the Neuroplera. tlu*re U-iiig perha])s a common psocid- 
mallophagan ancestor, Irom which, by piocei>s tif evolution, tlu* l^ocidtc tiiul 
the Mallophaga. and latei the AiiopluVa, were evolved. 'J'he Jiti^eronce 111 tin* 
mouth parts of the IVL'illophfiga and Ano])liira looked upon as Niing adojitive 
rather than palegeiuSic 111 cliaraeter. 

The relationship of the lAiocidai lo tlie ALiHopliag.i Jie-. m the common 
extornal and internal characters, as well as 111 tlu:ir liabits, nnd moie especially 
in a very curious pharyngeal sclenle, which is thought trj Is- .1 luodified hypo- 
pliarynx, which is found in both these groups ami no win in- else in the 
Hexapoda. 

Once started on their evolution, the Alallophaga liavc been influenced 
mainly by the fact that they Uvo in a sort of ' i.sland isolation * on given 
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speaes. This condition of life, which is exactly sinulai for many iliHereut 
species, is suitable lor the production of niany varieties of one and the same 
sTOcies, and hence the description of a given species has to be of a very flexible 
chsiracler, but it is oppfjsed to Ihe production of those more distinctive 
diflVrences which arc utilized lo make gciiera and lainihes. 

Hence, alihoiigli in these (fulers the varieties and s]xscicb may be many, 
the genera and families are but lew in niimlK'r. Thus, for example, in the 
Mallojiliagri there are about 1.500 known species grouped into 'jy genera. 

iainilies, and 2 suborders. 

The. inipoM.iiil (iLilritiiic bciWMii tlio ]\lall(>])liag<'L unci tlio 
Anopliiru i.>. tli.it ilu tumpi !i.<\ru mastk:ntor\ iiumtli, while the 
lactcr li.'Lvr u surkin;^ ituMilli 

ORD£R MALLOPHAGA Nilzst h, i8it>. 

Synonyms. MttnJihuUitLi Ik* ck-cr. i;S{. Rir,uiiu/‘. 

Nomenclature. 'Ih*' n.iuK' M.allfiph.ie 1 1. den veil trmn iw\\ 6 t, wool, and 

. l'* «■ ii 

Definition. iioN.ipoda U'^u.dlv ‘it sunlI si/r, wingl(\s<^ provided with 
hiLiiig ijiouth parl'^ and willi •-iiupiv iiu Dinf.irK niet.Mnor])hnsis. ilalntat, 
C'pizoic nii hiiii^ .md iu.iiiini.d-> 

Hlstorieal.- J he lusi dfsi nptifu- .iiid illu^li.itioiis ol 1 ht'sr .i.niTiKil .9 are 
to be found in KvdiV ‘ L.'.pi iii-n/t* inlts'iio ali.i (kaier.izioue dcgl* lu-setti,' 
publi'^hed III in iiios when* the illnsti.ition on riate call(‘d ' L*ullim> 

do ihccjoii (ri(i«so tin Siiiiio IS Liiiti.iu'^' PuiunlH- coliimha,, 01 pigec/ii 
loiiM', and .\it/M h's I ii'unt^ baiulUs'-. a n.iiiie hy \vhi< h it i^ ^ull known, while 
iho ligurr lernu'd' I’ollino dvli* i\i/.i\ol,i o 1 oujuMola ' mi JUaie i^istltesame 
as NUzsih's I inmloH lupidiint liie duck loii'.v. Linii.i-ii.'. classitied .ill the.se 
Inrd Inv under ilii: geni-iu h-rin oi ‘ lVdn,idn.s.’ jicini wlucli they were 
bep..irated by Ju lleer. 111 178? iin«lor Hu- 1* nn ' Kiuiiu.s,’ beccinsc iheir masti- 
catory month eiulihiig them to eat pircos ol skm hans, and leatluas, distin- 
guished tlK'Tii Iroiii tlie blood .Micking sjvdc^* loi which the name ‘ i’eciiculus * 
was rol allied. 

The name ' Uicinid was ihaiigtil into ' Niniiiis ' by lleimaiin ill 1804, 
wliilf the whole oJ the sprue-, known ai Hn* lime were; clashiliod and named 
by NitZbeh in ’since wlux h date oiii knowlislge ol these parai«ites has benii 

increased liy Ik nny 111 (oeliel in iS; i'lai-el iij isSo and 18S5. Taschon- 

berg in Kellogg in i<)o,s, i<ii .md J014. a*, well .is by many other 

observers whose pa]K*rs in.iy be loinid 111 I lie hiillrtiu of I .iitoniulogical Rrst'urch 
and in the AnnaU und of SaUnul JIit>iorv. 'lo all tin sc works the 

reader is leferied foi .i lullei knowledge oi these uiteresUiig paiasiles tliaii that 
which i.in be gixeii in llie juesent work. 

Morphology. Ihe Mallophaga vary in size' J ruin 1*3 lo jo mm., and ironi 
i-2mm.in boMcIth. but the iiuijoiity are small, .iL>i mi miJlimelrcsin length. 
The body js stioiigly cliilinized smooth, wjnnlesv.. .md llatteiieiical doiso- 
venlralJy. 'I'hc mouth pails are oJ llio biting tyjie. with well-devolopod 
mandibles, and in some sp<‘cies ihe labi.il p.ilp.s .iie easily seen. 'The eyes 
arc represe-nli il by .1 single p.iij- cd ocelli jdaceiJ at the lateral margins of the 
head. The antenna* .ire 1-5 sc'gnienied. aiul ni«iy be conce.iled 111 a groove, 
or the ventral aspect of Ilu* cheeks, or iii.iy be e.xposcd. 

The prothorax is di'iimci, but the iiii'so- and meia-thorac<*.s are sometimes 
united, and may also U* with diiljtulty diil(‘ieiitiatc*d lioni the abdominal 
segments. The legs are tlallened, long, and strong, and end in one or two 
claws. 

The body varies in colonx, lieiiig whitish, p.ilu brownish, or dark brown in 
colour, and marked by darker spot 1 .md bands, which are cau.sed by chitiniza- 
tion. 

*Tht* pharyngeal sclerite may lx; pro.scnt or absent, as may be the accompany- 
ing glands ; the crop may be simple or have a sac-like diverticulum. Inglu vial 
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glands may bu prebcni or aUtcnt, and the tcnstes may number lour to six and 
the ogg tubes three to hvo. . ^ 

Litd-Hlstory. — Owing to the f&ct that these parasites die in a few houis 
to seven days if removed from the body of the hast, and also in a tew days j£ 
the host which they do not leave is killed or dies, the lifo-story of not a single 
species lias so far been completely worked out. It is, however, known tlmt 
the eggs are fastened to the liairs or ieath<'rs of the liost, and that the young 
wlieii Imtclied arc like the parents, but smaller, paler, and without characteristic 
skin markings; they attain their adult charai.ters without motcimorpliosis. 

Tliey run freely about the host, hvd iijion lLiLir»iLiid (ealhers, and very rarely 
upon dried blood, and usually ]>.lss liom bird to hinl or timmal to animal by 
contact, bcuiig rarely found .away Iroiii the liosl , which they protiably slightly 
irritate, because birds .arc seen t<j Ikj ujiist.intly cte.iiiing their leathers. They 
have been found to be }>arasitic on about mo spiaaes ol in.imm.als. leprosenting 
48 genera, J4 tamilje>. and 5 onlers. and i.io«) bird sp<jcies, or onlers'ot 
birds out ol a lot.il ol ^5 orders. 

Classffleation. The prinniial f.uior which has iiilliienced the evolution 
ot this curious gujiip ol aii]m.ds is isol.itioii. <*ai*h hoat Ixuiig, .iccording to 
Kellugg, like a small island, sd that each s|h.*cus is made up of many dislocated 
small groups, and tins is why each spi*cies li.i« be given a very llexible 
debcriptioii, and why many vaiieties nught In* nmli' Jrom one species. Thi>. 
condition of life is oppo'.ed to piiitiiiiing l.ugei (nations which might lie 
used to make geiier.i .lUil Jamibcs. .uul th** lih- 1 oiiditions nt in.mv ot thes('K*cie 5 
are very similar fhiiee \.tM<*t.il ili 1in« are m.iuy, and generic 

.ind f.imily lew. 

Hence some i.5o<* ..peciei ue known wlm li c.iu l>e divided into two siib- 
oiders, e.ich ^ l.imilies and 27 genera. Ihe mammaba-iulcstiiig buinlies are 
only two 111 iiiiiubei, the (ivopidid.i and 1 ru ImdeclulidtO. characteiized liy 
having two-cl<iwecl menilKus, .md i-.ub ol iho-e Liiuilu's bv only one genns 
The biid-iniestiiig iaiiulies .ire also two in ninnluT. and havi respectively 15 
*iiid 10 genera. 

The lollowiiig t.ibk* gives the diJlerenli.il ion •)! ihe suborders' families: — 

SriiOKDEK i: ISOHN'tH'lCKA Kki t.ooc, liioo. 

Anteiiii.i exposed, idifoim, iliu*e- 01 livr-srgmenled 110 iii.i.sillaiy p«ilpi, 
mandibk's xertK.il, crop wiih diveniciila ingliiviai gl.mds piesenl, 

testes loin, egg tubes Iim 

A. Aiiteiin.e 1 hree jointed. I. uni one cl.iw Habital, iu.iiuni.ils - 
Vru hodi't tttla:. 

H. Anlenn.e iivi -jointed, tais] two el.iws Il.thit.il . birrU l*hilopierid{B, 

SljliOlvIlJiK A.MKYC'KKX Ki Li.nia.. iSyh 

Anleiinat eiiiK ealeil. cUv.ite or i.ipiiate loin -M*ginenled. maxill.nv p.ilpi 
j»resenl. mandibles lioii/.uiiliil, crop '.ingle ingluMal glands absiiil, tesles 
SIX, egg lutxis three to live. * 

A. T.irsi with one claw, ll.ibiiat. mumm<ds (tvioputer. 

H. Tarsi with two claws. Il.ibital, birds ■ Ltothiutir 

The genera parasitu on m.iiiim<ds may be recognized as tollows:--- 

SlJIiOKDKK ISCllNdCKKA Kiiioo... iboO 
h'AM 1 1 Y r KicHoDKCTi UAi Liiirmeist I'r 1 b 1 3 

This Limily contains only one gmins, TnchodciUci, ^ilzsidi, isi.-', wliich is 
parasitic on mammals and lias tarsi with only one ckiw. 

SUBOKDliR AAIBYCJvKA Ki:lt.C)c;c. 1890. 

Family Gykopidje Biirineister, 1635. 

This family contains only one genus. Gyropus NiIascIi, 1818, parasitic on 
mammals and with tarsi armed with only one claw. 
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ORDER ANOPLURA jLeacb, 1815. 

Synonyms. — PedicuHna tiurmeister, 1835; Siphunculata Meinert, 
1891; Pseudofhynchoia Clioloilkowsky, 1903; Lipognatha BOrner, 
1904 ; EllipoptcraShipiixy, 191)4. 

Definition. —Hexapodu with labruin and labium joined together 
to form a rostrum or proboscis, which is armed with recurved 
booklets, and contains a liollow extensile sucker formed by the 
mandibles and maxilla*. liyts without laccts. Antenna; five- 
minted. Thorax with lit t \r 1 r.ues ot segmentation. Wings absent. 
Ljggs with liof»k-hki* Uiniiunl joints, suitable for clinging. Last 
a^ominal ^egIll(‘nl rounded in male, notched in female. Meta- 
morphosis iiu*omj>lele. Habitat, epi/oic on mammals. 

Historical. I'lu* sucking Ikj' \v(‘te knnwn to the ancients, for Aiistotlc 
was acqiniiiiti'il with the puinc lo.isf^ wliilt* n^lcn'ncL.s can be touiid in the works 
.of riLciipiiiiLsiiis. l)iosciiri(lt‘s (rtilmi, «iik1 IMiiiy. 

'J'lie iiioie TiKulein wriiei' .lu* Moihit, j«M|. CanuTarius. 1652, Kedi, 1668, 
Luuwejihoek, 1097. an<l Sw.i luTneul.iniiii in i ;>7, several of whom give excel- 
lent tigure®* tliv.NL- ptiiMiJtfs 

In 17.‘)8 Liiin.eu^. in hl'^ ' Natui.e.' g.illn red a heterngeneous collec- 

lion ol .spicics, indudiiig soiup oi Mallo}iU.iga and AuopLura, in genus 
Pediciilu.s; and in ibi 5 la-.u li g.ivetlic luoie c oinnidnly used name to the order, 
which included the iMallupliag.L as well the* sue king lice. 

We have already seen how the s|K‘cie.*> ol Mallopli.’ig.i mTu separated from 
this composite genus Pediculus, .ind it now rein.niis to point out that J.each 
in 1815 created the geneia Phthiviu% lor PvthculH& pubts .ind Idamaioptnus 
for Peduithis vituli, P. asini, and i\ suis. 

Later impori.iiil invcstigaliun.s weie made bv Niiasch. 181S. BurmeisUT. 
1835, Denny, (Siehd i8/.|. i'lagii. j?>8o. and espouallv by Knderleiii 

in nis ‘ Lause SLudieii,’ puLlislicd 111 1^04, and by Dc‘Ila Torn* 111 190S. 

We iiave seen lint .Mjoim rg .iiul Ivllogg ton-.idcr that the Anophira are 
derived Irom ancestcu's < ommoii to them and tie* M.’i11o]>hag.'i, being separated 
by the alteratioiis induced by ^ut. king blood. 

Morphology.-- -'riu* :iii;iloiny will Ik- ilotili with uikUt the heuding 
Pcdiciiliihe, and neixl not de.tain us lieu*, except lo invite atten- 
tion to the cliaracicr^ oJ the mnuili parts, which arc so modified 
as to form a suckhig mouth, while lJu* pluirynx performs the r 61 e 
of a sucking pump. 

Classification. Tlic order ih divided into four families, some of 
which are callable ol being subdivahHl into sub 1 ami lies. The number 
of genera 33. .md Hk* known sjiecics are about 100, which are all 
parasitic on inti]iini<il>. 

The following tabh*. taken liom Della Torre, enables the families 
lo be different kited:- - 

A. nWd not probiiigi (I into a no//le-like projection. Antenna* 
three to li\ «• .rgmeut^. Tibia with a tliuml)-like process. 
Tibia and uumis veiy short and thick. Legs clinging 
in character. 

I. Body llattinied. Mosothorax and three to eight 
abdominal segiiirms, with stigmata. Antenna tluce 
to five segments. Tibia with thumb-like process. 
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{a) Head broader than thorax. Eyes large* pig- 
mented. Pharynx short and broad. Probe)s*‘,js 
short and pressed against thorax— Pedicididof 
Leach, 1S15. 

{h) Eyes very sin<ill or al>smt. IMi^rynx long and 
narrow. I'robosius very long 'Hamatopinida 
Endcilein, 1904. 

II. Body thick and heavy. in<*tailiorax, 

inid two to eiglil al^domnial segnienls, with htignnil.i. 
Eyes absent, li.ick part ol llie ii(*ad widoiK'd bai‘k- 
wards. Anteiiiue lour to live segments. Tibia 
with short strong titiimb-like ]>roeess. Thick short 
spines on the body. I'em.iK* gonopodia elongated 
and narrow -Kchinophthiyiiha End(*rlein, 

B. Head prolonged iiiloa no//le-like |>r(jjer.t ion. at the anterior 
end oi wliich lies the mouth opi*ning. .Vntenme five 
segnuMits. Tibi.i without timmh-like pi’oress. Tibia 
and laiNn-^ v«!y hnig .oul thin Legs not clinging in 
oli.tr.ictn -HtenMitnn.vzi.Ue l‘-uderh‘in, i()o(. 


Eamiia r: luai).!:; Leach, 1S15. 

Definition.— Aiioplura with tlattened body, and liead not pio- 
longed anteriorly into a nozzle-like ]»roje( t ion" with larg(' prominent, 
pigmented eyes, three to li\ e jointed ant eima\ and short proboseds. 
Tliarynx short and broad. Pan»glosse (liiltnra;) veiy siiong and 
broad, with broad arms. Stigmata <m niesotluuax and third to 
eighth ahdomin.d segments. Leg', .'sii liable h»r clinging. Tibia and 
tarsus thick Tihi.i with a thuml)-hKe ]h<m*« ss. 

Remarks.- *1 lu 1 Vdi* ulul.e :11c toiimi .ill ov(*t tlio umiIiI. on nifin iis well as 
mi .iiUTD.ils. 'I ill V (.HIM* luiicli irrit«ilinn liy iluir bins, wliieh ni.tv hi'eume 
uileclecl, e.'Lir.Hig impi'tigo. \p.irl Irom llus, liowc'vn. lln*v luive rcrently 
hiMMi Mi^jiecled of '^pre.idnig bJoorl-|>.ircisilcs — -c i;.. J i vf'itno^otna ieuisi .ind 
IltPirtogregafinaiii'rhuLt -whieli aie iK-lieved !o iimleigo rUivelopinenl in ihem; 
and, in addition, they coiU.nn p.ir«isiU‘s iiecuh.ii 10 I li<*mselves -v.g.. Ht-rf^eto- 
monas pediculi. 

Morphology. - riu’ hctui is n^iiuilh tdeaily delineil. but the tliorax mayor 
may not be .so well ilefincd fmni the .ibdoinen. I'av.'i may be present or 
absent-— a fiict whieli .ippisars to depend upon \vlu*llu*r the ho.st is nocturiKil 
or not in its hzihits. The antenn.e aie iisu^lv live jointed. Tht* mouth con- 
sists of a proboscis, composed of l.ibrum and labiiini, which is .iimed with ir- 
rcciirved linoklels, and coiit.iiiis the inaxdl.e and m.indibles, which take the 
form of a .suctorial lube. 'I'lie thor.icic set'rueiit.s aie luseil together. The 
thorax may be a.s bro.id as tin* .ihdoiiiuii. or nrii lower T\u u* are no win(«*. 
The legs h,ive four segnienls. ol whicii the tenniiKil one i:.mn-s .1 ‘.troiigly 
curved claw. The nlKloiiieii has li st.it emeu Is can bo 1 1 listed, j vai imis nmiiber 
(»f sugiuciits, ditfcrmg in the dilteient gencTd. 

The last sugnioiit in the f(*inale Ins .1 slit-hke opi'iiirii; gu.iided by two 
I'lntiiioijs plate.s, while in llie ni;de there is in tli s.itm; sii n.it mri .1 horiiv 
papilla surrounded by spines. 

Internal Anatomy. —Clmbtophcrs and .NTcwstcfnl luive studie«l Ihc .maiomy 
of Hamatapiniis stcphensi Cliristophers and Newste.^l, looo. pirasitic on 
Gerbillus indicits (the Indian fieUl-r.it 1.' 
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The alimenlary canal consists of a mouth followed by a chihnous phai yngeal 
pump into wliirh I ho ducts of the salivary glands open, and an oesophagus 
which Ic.'icl® into tin* mid-gut. This second part of the canal consists of two 
portions of uluch ihe tirst appears to lie a crop and the second a chylific 
vent’ h J'-. Then* are four Malpigluaii tiibulc.s. The intestine shows no difler- 
eiiii.tiioii into small and large. 7 he rectum is globular, with a distended 
ji'isu nor poituiii containing the i octal papilla*. The fat-bodyis well developed. 
7 In- i(*niiile genordtive organs consist ol two ovaries with oviducts, ifach 
ovarv (onsisis ol live In six follicular tiilx^s. The two oviducts unite into a 
coninioii duc.t, and theie is a .spermalheca. The male organs are testes, 
v.'isa defer c-nli.i, vesiciila: semiii.il''s. and penis. 

Life-History. — 'rheova, which arcatidi hfd to ihe hairs of the host, give rise 
larvae, which closely rosciuble the luinlts 



hic. {•!(> - u/if. /rrrwfinas hlCi. ,ui7 - Pidtc.nliti> hitmanus 

L.: M.\i !■.. (' J^.: Imcmxlf*. (X 25 -) 


Pathogenicity.-- Kur- arc im]Hiriaut cmituts ol disease, being 
vir.tDFb ill certain h.rnis ol relapsing lever, in typhus, and in trench 
h ver, etc. 

Classification.- -The IVtliculid.x* are suL)di\idcd into two sub- 
families, which may he recognized as follows : — 

A. PrdicuUder with five-joint ed anteiina-~- 7 ^erfir«/mtf. 

1>. l\\i\culid(B with three-jointed antenna- — Pcdichia, 

Suni'AMiLY A: PEDicuLiNiE Endi'rlein, 1904. 

Definition.— pe.lu nlida- with live-joiiited fintennse. 

Classification.- The Pedicuhna: contain two genera, liotli of which 
are parasitic on man, and which may l)c differentiated as follows: — 

{a) All logs strong, distinct neck, thorax narrower than 
ab(lom<‘n“ -/ Udicitltts, 

lb) Forelegs long, slender, witli three claM's: no neck; 
thorax broader than abdomeii'-T-P/r/Amf/y. 
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Genus Pedleulus Linnceu^, 175S. 

Definition. — Pedir.ulin?e willi dislincl ni*ck .uul thorax narmwt*’. 
lluiii al)domen. Lags all strong witli strong cl.tws. Thuml)-lik(‘ 
projection of tlie tibia long, thin, and covarcji wit li bristles. Alnlo- 
men long and narrow, wiili segnienls not r.oniTtressi'd logether, and 
without lateral hook-like jn-occsscs on tin- fifth to eight li segni('nl>. 
Two-jointed telson earries \entrally a pair (A com-like ])n>re.sses. 
Female goiiopodia cl.nn])-likr and bent inwards. 

Ciassifleation.“--Oiily lour s]K*ei(‘S are at ]ir4*si*nl assigned I0 the 
genns Pedicuhis' - 


P. 'humaans Liniueus, lonnd on man 

P. corporis de (h'er, 1771'', lonnd on nuin. 

P. pHncItiins Kndnn , rSfuj, found tni /hi.v ;:/*// 

P. 1 on-snhrinns Pi«ig«-i. iSSn. found on Aides prnLidarivlus. 

There ib a d«iiil>t islowliet hei l\ punctiifns really a pedicuhis, and 
P. con*inhrinus is said hv Xeiiinann to 
be iijdisiiaguish.d)li li*om7’. hnmtmiir., 
there.lore the sp«v ;n*c reduciMl to 
two - ■ - 

7 *. lutnMuu\ LiimaMiN 175?^. 

/*. (orfyoris «le < »ecr, 1771^ 

'Tiles* ‘ are ver\ aliki , an<l li.i\cl»ren 
ifiouglil to hi oiilv van*‘i h*s <il one 
anotln r. fiite- bn'i'ding s(*pin^ to hr 
possible. Tlir lollenMiig pomis m.i' 
lielp t(» differe.nt lat e them 

r hound on ihr human Ik .-d. 

Willi well-d*Miiied alidoiiiinal 
Segments maik*-«i b\ ;« les- 
tooned boidiT 

P. hitmtinus. 

2. Found ill the edothing, larg(‘i 
than P, humanus, with 
broader thorax and lateral 
borders of abdomen hiss 
festooned, and segments not 
quite so distinctly indicated 
— P. corporis. 



I-’J.- e»J'.- -EOO OF Pi'JlCUluS 

huwfiffits Linn.eus, 175S. 
A ri \rma> TO h 1 IA.IR. (X.^5 
lUAMl.rF.RS.) 

(I'Volu (L plKitograph by 
J I \M[.) 


Pediculus humanus Linnam^., 175s. 

Synonyms.— P£?rf/r///t/s humannsyox. i Linnams, i/hUiP. Jutmanits 
var. capitis de Geer, 1778; P. carvicalis Leach, 1S17: P. capitis 
Nfitzsch, 1818 ;P. humanus Csiki, 1904; P. nia^ritarum J«itreille. 

Definition.— -Pediculus often varying in colour somewhat accord- 
ing to the human race, on which it is parasitic, wilh thorax often 
narrowing distinctly anteriorly, well-defined abdominal segments 
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marked by lateral festoons. Thiimb-liko projection on the tibia 
armed wifli ;i sjiine. Habitat, laauo. 

Remarks. 'I'his i«, ilu* luTid loiisi*. which is co'^Tiiopolilan in dislrilniUon, 
but v.un\'» ill volmir im llic diiUTcnl as was poinied out by Murray, 

bejiif^ vci V dai k on Atricaii m-Rroi*-, ;ind I'.uuils, and s.iul in be yellow on Chinese 
and J.ii>.Liicse, and oraiijic (»n iiottoiitofs 

On luiio]}C'ans it is li.i;hl fin-v in lolour. JX'inii’N s.iy' ili«it llu* podioiili of 
(‘.liincsc do not pass icadily !•» 'I‘ iniil . ih'»Mf;li in oiii cxpenciico the pcdic.uli of 
naticf servants, Sinliali-.!' .iMil I.iiii'N well p.is , to h.iirupeans. 

'I'hcsc pcdicidi .M-i‘ i-v t ioiunioii in llu* iiof)i(s. juul it is an every- 
day srcneio wills* i...ii\i wfirk killini; ilu*m on their friends' lio.ids. 

OTorphology.-; I he lie.ul 1ou.s< i:i tilKuil 2 1111 111 metres in Icnglli by i niilli- 
metie III lMi*.idil). !Ju* J(*iii..h* is l.irj»i*i ili.in llu* mile, and exists in j*rc;iLer 
iiiiTiib('i'« 'flu* iiead IS i ri:iii;*al.i» Ih** ihoi.is i,"o.’il willi siiori l«*£f^, jiid the 
Tiiaii^iiis oi till* .ibdoTueii .ip* d.irk 



Mah -- 1 IS* pu icrun sonwle louiided on and prominent, with a circular 
openiiij; doi . illy o Ineli is llu* coTninon .ipeilnre ol the {genital and alimentary 
canal. Tlv' j» m . i. sini]ile, •»v\d^L-sh.iiTed, .ind is usually si-en protrudin^i; 
dorsally. 

Pemitle.— 'J'lie l.i'* .■lidumin.il s<*giiienl is deeplv notched at tlie apex, whote 
the anus is .sii ii.iP*il llu v-i.i^iiui opens un ilu* \erilr.il surface. 

Life-History.— 1 h* Um.ih* lay.s iilty ti> sixty wliK h arc attached firmly 
l«> the hairs by the si i i* iii-n ol the #• ukiii ^•l.uiiL Jn about six days these 
eggs hatch 'J he young pedn.nli hi*i*uuie i.iHv d«*velnped in Unirteen to twenty 
days. 

Pathogenicity. — It can c ai rv i v phu" .'iml produce a form of impetigo. 

Treatment,- -White preripit.iii •untinent or common paratlin oil may be 
used. 
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Pedioulus corporis de Goer, 1778. 

Synonyms.- -P, lutmanus Linnreus, 175S; P, humamts var. 1 
Liiiiueus, 1700: P, hitmams var. corporis do Gcct, 1778; K vesti- 
iHtsnfi Nitzsch, iSiiS; P. corporis Csiki, 1904. 

Definition. — J^ediculus usually diiiy-whilc in colnur, thorax 
only slijijhtly narrowi'd aiiUTiorly, abdominal srtiincnlh not xciy 
distinctly defined and not well leslooiud laicrally. Tlninib-like 
projwtion on the tibia wit liout a spine. Habitat . homo. 

Remarks. — ^'Phis louse lives in tin* folds and se.uns ol the rlolhes. • 

Morphology.-- It is larger than P. Inmunns, and lias an o\ al, 
elongated head, with Lirge antenna-. J'liethoiax is m«>ie segmented 
than inP. hitmanus, and the legs more <leveIo]>ed, witli largei elans. 

Llle-History.— It lays seventy to eighty (‘ggs, measuring 07 to 
0‘() millimetre, in iJie seams of the clotliing, whir.h hatch in tliiee to 
lonr days, and become mature in filteen to (-ighteeii 4lays. 

Pathogenicity. It is .1 carrier <»f tvpbiis l\-\er. trencli b\cr, 
and ceiiain loiins ot rel.i|»sing fe\er. 

Treatment. Ibii! 01 steam the rh it he^ m 1 simli/i-i .m ju 1-. 

Genus Phthirius l.each, iSj^. 

IVdie.ulul.r with the aiuen'or h-g-s we.iu. aniie*! with laig« shoil 
claw's; iil)d4im4'.n bioa«l and '•iioil. witli lirst to tilth M*giiie'iit 
St rongly eoiii I >r« •S'*ed I ha t 
the stigmata ajij'oart^dh- 
in one Segment, l-’iiili 
to (liglitli segine.nl ‘I w'l ill 
lateral tooth -like j»ro- 
eess, ol wliicii ihet wo |,is| 
are long. Habitat, homo. 

Phthirius pubis Lin< 

n.'uus, 175S. 

Synonyms. -Podintlits 
puhis Linnjeiis, 175S; 

P. in^ttinolis Keiehard, 

Phfhirius 

lis Loach, 1815; /'. inhc- 
Alt. tSiS :I\ pit- 
his Kiicheunieisi er, 1855. 

Remarks. —A isthepubiVorcr.ih-hMi'-e. .nid isnmreeomTMoii 
on men tlian on women. It usually hifesls iJie jaihic haii s. hiii may 
also be found on the eyelashes aiwl on the eyel)r*»w's. 

Morphology.- -The body in geiwTal i-. llat and bnia^l. with a 
rounded head bearing aiiteiinaj with live segments, and nvo small 
eyes. There is a neck. Tlie broad. Hal thorax is merged mlo the 
abdomen, and carries three pairs of legs, of which I he anterior pair 
is slender, and possi'.sse-s a straight claw suit.ilde lor walking, and 
the two posterior pairs liave claws suitable lor clinging. 
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The female measures i*2 to 2 millimetres in length by 1*5 milli- 
metres in ])reacllh. The male is half the size of the female. 

Life-History. — The female lays ten to fifteen eggs, which it 
attaches lo hairs. These hatch in seA*en days, and the resulting 
pediruli bec(»nie mature in about two weeks. 

Pathogenicity It ]>roduces often a (iennatitis, witli itching 
.ind a greyish discoloration ol tlu* ^kin. said by Iliignet to be caused 

b\ .1 j)ii4int‘nf ])ro(lueed by the parasite. 
J^rasinns Wilson sa\s tliat reddish de- 
|H)bits may bt* seen on Ihe hairs, due to 
I III- f;eral niattiT of the parasite. 

Treatment.- -While precipitate oint- 
nu iH or some other mercurial prepara- 
1 ion. 

v^rnFAMiiY 1^: J^kdicinin^- 
Eiulerlein, 1904. 

Definition. P(‘ilii'iih(l»; A\ith tlnof-joinlcd 

iiiia*. 

Remarks, unlv 0110 Pctiiuu-m* 

tifi-vjiis. iSj), 1*^ known, find llu*p-aivi Ihnv 
known loiiiid on monkevs- vi 7 .. 

f\ t Hurmf'islcr. iSv") (^ynonvin. 

P. Nil and ('licUl, iSop. loiiinl 

nil /V'/w/f (LiniKiMi^, 1771); /*. 

fhs imind on ! .tisiopxffa motiit 

{sflm-bi'i. i775l:.'in«l /‘ />/rter// Sliobeit, iSSj 
on rilhiLit^ byevioautn^ (lilJiot, iqoq). 

FaM 1 ! V 2 : I I/lvM ATOPINl I )JE 
1‘julerlein. ic)0>|. 

Definition. .Anupliiia with liead brocide.st 
hrliind, ,iiid lud piuloiige-d anteriorly into :i 
i oiyj'tux srnuuoot no/zIr-iiKi* ]>u»H*rijc)n. Kyes nidimeiifary or 
BejiMCisiTj'.K: I^i-MAIk. .disini AnitMiiifi* llinv lo hv#* seinnents. 

1Yii1k>‘Wis vfiy lonn. I’linrynx long and 
ii.iiTuw. I’tii'fiL'los.'ia: voiy ‘•.in.dl Mi-sothonix .ind third tu eighth cabdominal 
'• I’lneiils with stigmata. J\’o\v of h.ur? <m abdominal lergiU* and 

'-li .Ill'll- 1 eg-., suitable tor ihiigiiig. Tibni and l.irsus very '■•hort and thick. 
Tilu.i V. ii!i n tlinmlvlike ]noji*i.lJon. Prelar'.il srlenlc sometimes present. 

Classification.- ilndcrh-in luis divided tlu- iamily into three subfamilies, 
which 111. IV 111* ii-cogin 7 vd as Jollows: -- 
A. Anlt nii:i will) livr .sognic-iilfi:~ 

1 . l-yi-s riuliiiu-ntaiy. siliuiii* on the* I’xtremity of a iorWcirdly 
dm rii d lork Jikc lateral process from the posterior aspect ot 
ilie hi-.id M.iiidibies wtdl developed. Foielcg.s larger and 
slKiiiiitT ih.iii other legs. Viotars.'tl sclerito present-— 

//eeiij'i.M/ iviufv 

Xl. Kyos and e\i jnoi-es's absent, mandibles rudimentary. Fore- 
legs sin.ilk-r tlian other legs. Prctarsal sclcrite absenb— 
l.%no^nathn:cc. 

D. AntenncC with thiee segments— 

Si bi'amily lopixiN,!-; Endcrlcin, 1904. 

‘I'tiw MihlHinilv contains only (liu genus Htn’iinlofnHus Loach, X817, with 
some twenty known species, of which the type Ji. suts (Linnaeus, 1758) Leach, 
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t8i^, is found on 5 m5 tcrofa Linn.Tus; other species are found ou equin^s, 
bovines, camels, antelopes, door, conies, and monkeys. 

Subfamily LiNooxATiiiNiE Endcrloin, 19^4. 

This subfamily contains five genera, which may be recognized as follows; — 

A. Abdomen with strongly chitiniml tergile.s, stcrniics, and ^)leurile^. 
Tergitos and stornitcs pcirtly subdi\'ided. J*li''irit<\s e>cteiiiied bfick- 
wards anti outwiirds, making .sid(*s ol abdiniieii segmeiiu-d. llind 
legs stronger than middle legs. Cltw of hind log short and much 
comprc.ssed. and lUtalih* into t.irsn^'. 

I. Abdomen elongated: 1-7 stermtes and l y lergites. divided into 
two plates l>ing one liehiml the other. ICach plait* with a 
tnansverse low ot strong long luiirs Pleura ^^^lh()nt serr«iled 
process on the inn«‘i side. Stigmat.i — Pnlvf*Uix Kmler- 

lein. igo| 

IT. Abdomen more or less elong.iLed. Pleur.i two to .six. provided 
with a dorsal .ind K'tmtr.d long knife like pointed pruce'>s. 
Pour to sevtm lergites ainl '•ternites, composed of three 
secondary legiiieiils. e.ich with a transverse row ol long broad 
scale like li.iiis. tluul tereitc and Mernile ctnnposed of two 
rine^ each \iit<*ii<»r ring is broader than po.slerior- -//’e/>/e- 
('!• lira ICnderlisii. nio|. 

JL Abdomen willumt seleiiics. with •smooth liordei. llind Ifgs same 
size as mi.ltllt* leg:- - 

1. Kacli sleiuile ami tergite of ilte abdiiimm with two f»r three 
transverse row--, ol \eiv long closelv sr\ hiirs l.,noznfifhiii 
JCiults'lein roo|. 

11 . Math sleiiiile and tergite of the alxioinen with one innsverso 
row ol hair*': — 

{a) Stigmata large, and tluise on the ab«h>nien r.dsed liko 
lulvreles anti standing out above the Uiniler bolder ol 
that .**egmented -Soienopo*t ^ Mnderleiii, TOf»^. 

(/») Stigmata veiv small, and not raisetl as tiilH'rchs JitPino 
iCiulei.Vin. loop 

'J lie genus Polyplax contains a rapidly incre.ising number of spe.'jes. The 
one illustrated in Jog. \yi i-. /*. s/viof/e^v# (UnrnieMer, iS?v). which is found 
on hpimvs norr^^^it tts P.ixle]*en/i 777. iii l*airo]»e. 

SUBKAMILY (' : EUU^M VTOPININ^E ElKlcrlfill. I904. 

I'his 5 ubfami>v' has two genera with om* speeios, auil this ran lx* ie» ugnizts] 
as follows - 

■ 

A. Hind legs with lemiii and tibia armed with pioieiiiiig lei (.ingidar, 

stalked, she.ilh lilte appendages- Unhrr'nuit (Mioin. rSoo. 

S^iccios: h. ohnuvmis Oslxirn. iScjo, 011 lUtiu^ 1*1 Noith 

America . 

B. Hind legs normal — ll€Pmatopinoit/e^ Dsborn, iSgi. 

Species- H, s^uttmosus Osliorn, idyl, on fWomvs hitr^uuu.y in Vo'-tli 
America. 


Remaining Familhs. 

The family Echinopthiriitdte Endcrlein. tcjo.|, contains iliiee genera-- 
viz., Aniarctophlhmuit Enderlcin, it)Oij-~with two species, ^.(hinopfiikinu'* 
Giebel. 1871, with three species, and Lfpidoihirhis Entlerlem. lyo.i with only 
L macroyhini Enderlein, 1904, 

The faxmly HamaiomvndeB Enderlein, 190^, contains i)nc genu^, r/rt’mfl- 
iomyxus Piaget, i8hg, and one species, f/. el^plvwtis, <*n the Oyion elcplifint 
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Hemiptera — GymnocoiMla — Clpiocorulc - KtMluvnd.ii - llydiomt'trida ■— 
Aradnl'P — kcd c’l anro . 


ORDER HEMIPTERA Ijimuu-. i;4j. 

Synonyms. l'«ihi u nis: RtiytuhoUt riiirmciNtcr. 

Definition. ir^Xtipod.i wiili lom witu;^, tin* Iront p.iii bnii.c; 
tnfiuM* iu<Mul)iMiii>iLs or luili iiornv <in(l ni«‘nil>raiHiiis. hut hoih 
l>ciirs inav l)i' m tin- pau'^itir s])rri-*-^ Mouth 

Molimnuplio'^is r«uiiplo1r. 

Remarks, - riu* llriuiptoni mrlihlr liu* roi'.hmt*c»l iiiM-'-.i, Tfii i //.s 
cttcli Mlir Aphitlju, plant lieu*: aii*!. in tuiri unilrir. tin- wIhim; 

shrill wakr t lhM[uirt cd an Atrit an forrsi. Tin‘anloin»i wiiig*^ 
arocjilK'd lu'inolytra. ami usu.illx ouimm oI ilirrt' pfwt lon^: 

I. Tlu' clavus -llu* hard, coriaoooiK portion iu*\i to tlu* 
sciitcllum. 

Till* coriuTii "liard. roiiara’oiis portion occupyin.t* the wliolo of 
the aroa helwoon llu' r.lavus and llu* inmihram.*. 

Tin' lumihraiic ajuc^al ])ort ion. 

TIu' ])o?,t prior p.iir arn ilip inn* wings. 

In tlu; Chnocorid«'e Iho c(»rmm is dividod into thrpp j>ortions; — 

1. rnitM'n.Ll -roriiim pioppi. 
j. lC\t ornal and h.ivd -('inholiuin. 
lilxtrrnal .ind apical c.unriis. ’ 

Classification. -—Tin* order i>. <lividiMl into two suhoiders:-- 

SuBORDKR 1.: HoMOPThRA. -With both i)airs of wings mem- 
branaceous. 

Suborder II.: llKrKROPTERA. -With tin; front pair of wings lialf 
horny. 

The first will not be considered luire. 

HETEROPTERA. 

This suborder has two series: — 

Scries i, Gymnocerata Pieber.- -Anteniue coiisjiH'iion? 

Series 2 , Crypiocerata Fieber. — ^.Anteiiinc hkkU'U. 
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GYMNOCERAIA Fieber. 

Tlie families of importance to us are: — 

Clinocoridac. 

Kcduviidat Stephens. 

Aradicla*. 
llydrinncli ida*. 

These families can hr diafjiio.srd. aocoiding to Distant, in the 
ollowing nianiin -- 

A. S]Hd(‘s nut aciUcilir; abdomen not clothed beneath with a 
silvery, velvety inibesceiice: scnlelhini not reaching to the 
base of the membrane nor to the middle c»f the abdomen. 
(1) Mesopleura* and meiaph'une composed of one piece; 
liemelytra without cunciis. 

(«) Tarsi three jointed. Rostrum short, stout, bent 
at the so that in rc])ose it docs not lie 

ag.nn>t nndei-siirlace of the head; ocelli behind 
eyes; lu-iueJytra comj»l('1e with distinct mem- 
br.iiie- Rciiiti^iida. 

[h] Taisi tw<»-ioinied. anteii«»r legs normal and in- 
serted i»n l lie<li?c of till* j)n)sternum. Hemelj^tra 
neither reiieulaie imr cellnlcir-- Aradidm. 

U') -Mesi»])]eur.e and nn‘iaj»leuiaM:i)m]H>M‘d ot seven i>ij‘ces; 
hemelytrii wiiJi a ( uneiis and an embolinni: ocelli 
absent ( 'linocoridof. 

.'species iujuaiic or seini-a«juji i*': abdomen cloibed beneath 
with a .sih erv vi*lvety jnibest'enei*; anlenrice four-jointed — 
Uydroinctrida:. 

FaAIIIY r.l.lNO*.,C)Rn>i>li. 

Synonym. Amulhindie, 

Definition.-— Gymiiocerat a without oi^elli, willi elytra so short 
iliat the abdomen lelt unc<»vered. Tar.si three- jointed. 

Remarks.- -Tlii'? familv e<mta^n^ the bugs as so called in medical 
literatui'i. There, are eight genera- Climtcarh PettTsonn, 1829; 
(Eciacus Si.d. 1S73: Arurt.s^'.s KoihK:hild, iqi2:Cacodmits Stal, 1873; 
Aphramiu Champion. 1900: 1 1 {vmuiosiplion Champion, iqnoiB&rtiUa 
and Leplocimcx Kouhaiid, lOi.V- and l>y si>me aiitlionties these are 
gathered into two subfamilies, CV/wnror/w^p arul IJamatosiphonifta, 
with about twenty spee.ii-s in all, oi wJiich twelve arc parasitic 
on bats. 


(. l INOCORIN^. 

Clinocoris IN terstmn, 1829. 

Synonyms. - Idinmis. 1758: Acant/nas Fabricius, 1803; 
KHnophilos Kirk, 1899. 

Nomenclature.—ZiCom Aristotle; Cimex Pliny. 
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Definition. — Clinocoridae with the anterior margin of the thorax 
strongly excavated and with prominent lateral angles. 

Remarks. — There can be no doubt that originally bugs fed upon 
vegetable juices, and that it is only within geologically i (*ccnt periods 
tliat they have taken to blood. Thus the field bug, Lyctocoris 
campestris, which is found under stacks of c:orn in r'ur()i)e, may find 
its way into barns and stables, and will then atlack liorses and 
cattle, though utirlor normal circumstance', it would ineri-ly suck 
vegetal juices. The relationship to bats is iiiten-M iiig. as apparently 
the family is essentially a family of bat ]>arasiii;s. 

Type Speeies. - -dlifiocoris Ivctuiarins (Jjnnaus, 1 758). 

Other Species. — C. rotundaiua Signoret , 1852 : (\ vUiatins Evers- 
mimn, 1841 ; (\ piphirclli ivwyns, (s])r('a(is Trypammma vesper- 

tilionis)', eolumbarim Jeiiyns, (’. fetdits (vary rare); 

C. dissimilh ; C. improviso (w.ry rare) ; C. pcloaelhis (America) ; 
C. peristem. 

r. honcti Enim])l, i()ro, <»f our on‘vious editions becomes 
cimex honeli |Briim]>l, ami C. iuodorus t>l ])rrvii>iis editions 

becomes Hcp.m.ilosipltmi inodontm, whicli is found on towls and may 
cinter dwellings. 


Clinocoris lectularius Lintueus, 1758. 

Synonyms.- fectuhtn'ua Mmett, if)07: CimeA Irelularius 
Liniueus, 1758; Aeunlliia leeiuhmm Fal)rioius, 17(M. 

Definition.- -Clinoe<»ris with short, broad lioad. with two ]>romi- 
nent eyes. but no ocelli; auteim.e iour-joiiiti.*d. apical joints slender; 
elytra rudimciitary and lie over ihe molalhorax; proiliorax semi- 
lunar, wit h oxtendi'd ant erior angles ; a bdonuMi uncovered, with seven 
segments .ind an i*ighth anal ap})ciulage; legs slender, anterior tibia 
twic<* as long, and posterior three* times as long as tlic tarsi, which 
are tliroe-jointexl; pr<il)osci‘. liexed into a groove beneath tlie head 
and prothorax. 

Historical.- -The bed bug w.i^ well-known to the aneient peoples 
of Asia and also to tlio Romans, who called it Cimex. It seems to 
have come io Europe fiom the JCast, and to luivv. reached Germany 
in the twelfth century, England a])out 1500, while^'Diomas Moffat 
says it was recognized in Loudon in 1503- - hut tlu'ii lie was writing 
one hundred years after the event, (iriginally it was known as 
the wall-louse or chinch, and tlie teiin ’ bed-bug * is ai>y)arciil ly of 
recent origin. Both males and females suck blood, and are sus])eeted 
of spreading Obermeyer's relapsing fever. 

Morphology. — It is reddish-brown in colour, willi short, broad 
head carrying two eyes, two antcnnrc composed of four segments, 
of which the first and second arc stout, and the thii<l and fourth 
slender. The mouth consists of a proboscis, wliich is composed of 
an upper j)art — ^tlie labrum — ^which is small, and a lower curved 
portion. This is large and jointed — tlie lahium- - inside which 
are four stylets, the two outer being the mandibles, and the two 
inner the maxillae. There arc uo palpi. The prothorax is semi- 
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iumir, with two roundrd horns. The dorsum is niiscd in thr im-dinii 
line. The mosotlior.ix is triangular, wiili ilic apex p(»sl4Tiorly. 
The inetathorax is c overed dorsally l)y ihe elytra, which aie two 
small chitinous ]>lau*s heloiigiiig to ihe rnesot liorax, but et>nsist of 
clayus. c(ji nun, eiupculinni. euneus, and membrane. TJu' abdomen, 
which is rouiuled in slia]>e, with stweii segnn*nts and an nglilh anal 
appendage, is broadest np]^osile 1 1n: 1 hiid .M-gnienl. P<-.st(Tioily it 
IS coviTed will) ronn*! Iiairs. I.eiiglli, «; to 0 milliiiu'iie^. Male 
smaller than female with penis l!r\ed into a notrli belweeii sevcnlli 
and eighth segments. 

Internal Anatomy.-- -Tlie iimnih leads into ilie ])]iaiyn\, luMieath 
wbicli is a.-^yriiige oigan i»i '>.diYar\ pump, into wliieli llu- salivaiy 
glands 0 ])eii. The j)haiyn\ leads via the uM)])liagns into a large 
cn)p. Tlieii* I" lilt' Usual mid-gut. imt'Mine. and rectum. 



Life-History, - -Tliey live hi cracks in lloois, wail.s, and imninire 
dm Pig tile (lav, .ind issue forth at iiigiil to Mick blood from human 
being*' Phev ate t.apable of einigr.it ion ln»in Inmsc lo house. 
Till*, ieniali- lavs some lift y eggs three* 01 loin times a year. Com- 
plete de.vt'lopmeiit is said to n*<piire eleven week.s, but may b(‘ 
completed ill .us short a time as sevt-n weeks 

The oggs, winch .ire »tval, i-i:! millimi'li'es m length, and whit(*. in 
colour, take about M*\en to ten days to haleli. 'Pile larva grows 
slowly, moulting about the limes, at intervals ol about eight days, 
after wliich the wing-jiad appears, showing that the adult stage 
is reached. They feed only iiiam blood. 

Bionomics- -Bile . — In biting, they extend the proim.scis, and feel 
about, testing tlie skin with the delicate hairs, tlien pierce it by 
the stylets, and inji'ct saliva by the syringe, causing congestion of 
I lie area, when the blood runs up the grooves in the stylets by 
capillary attraction into the pharynx. 
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Smell . — Tlie peculiar odour is due to the secretion i)f s:H.-lik(' 
{glands situated base of the abdomen, and opening on iMrli 

side of the motasleniuin. The secrelioii is a clear, oily, vol.it ih- 
liquid, which is suj)])osed lo be pioleotive in Iniie.iion. 

Pathogenieity. — It is quit i- jiossihle that thi‘ys]>read Spirnscfiau- 
dinnia rccinrentis, the causii oi ( dn^rnieyer's rela])sing fever. The 
effects of their vtniom liave aln-.idy bi‘eii (hiseribed. 

Prophylaxis. — 13ug> an- by no means wiilnnit their enemies, of 
wliicli the most inarked is the. e.oiuinon red hoiise-anl (M imumoriiivi 
pharaonis), wliile another (au-mv is the comnufn eockroaeh: Imt, 
despite llie^e foe*', bugs .ire e\l leinelv eoniinon in Inepieal hospital. 



l*ie. r/.'/.’i' ■;; 'S . 1 III. i/ll. -l.'/i'Ci#.- 10 i:>hhtliis 

Sic.Miuii: Mm,!'. i ■ io.) 


The tii'bt aLep in i>M)i)ljvia\i- is. of course, strict cloanliiu-ss, and the 
use of p.iinted iron l)e(UttMds wliicli can bi‘ o.iHly taken to pieces 
and w.islieil. .'VnothiT g^^od me ms is to make use t-l maltresscs 
and pillows coveted with Wilhs^leii canv.i--, whieli can easily be 
washed. The mat Hess shoiikl l)e in sections, and not all jn one 
piece, as otherwisi' it is (lillicult to mani]uilate. The most iwelul 
substances for killing bug^ are aci'tie aciil. eaiii]dior. and c.srbolie 
acid. Acetic acid poiirisl into 1 he joints ol a b(*cUfe.id iss.-i.l lokill 
the bugs rajndly. Kero-one is olien ii-ed, l)nt diK's not ..})pi-ar to 
be very effective. Pyrellinim is also used. Apart In'in bedsteads, 
the wholi' room may lu' infected, in wliie.h casi* fumigation with 
sulphur is quite the best ii*niedv, 4 ounces being biiiiit lor each 
1,000 cubic feet of space, and t lie room left closed toi innr or five 
hours, ill order that the gas may act tlioronglily. 
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Clinocoris rotundatusSignoret, T852. 

Synonyms. Cnnc\ rohtmiahts Signoiet. 3S52: Cimex macro- 
cephah/s b'iohiT, iSOi. This is the Indian b(*d-bup, which is found 
ill India, Ci vloii, l>unna, Assam, and Mrdaya in Asia, and also in 
Sierra Lerme. M.inritius. Reunion. Si. Vinceiil, and Porto Rico. 

Morphology.- ('. rohnulafus diffei.-, Imm ('. by being 

darker in colour, witli a shorter, iiriiT»)W(T head, with a protliorax 
witli rounded border'^, and with a lone.er. nai rower abdomen. 

Pathogenicity.- -AeconlniL; iii I'aiton 11 s]ireads Lrishnavia 
^ionova 1 n\^\\v para'^itc of kal.i .'/.si i'f .d lebrile s] )len omega ly 

CliDocoris ciliatus K\(‘isni<iiin, iS|i. 

Synonym, i nut i ntuttus !>:\ersni.iiiii. [.S41. 

This bii:; Is ifiiinl 111 K.i'-ni), in T'{v.^si^^. It requirob reinvest iga lion. 

Morphology.- Ii is smaller than C. yelluwish-retl in colour, and 

llueklv •o\' Ml! with Lenc.th, milUinclre.s. 

Pathogenicity.— Not known 

Genus CEciacus bul. iS7^^. 

I'ln/ffyitia with the ant«'i loi Ihelhoriix slightly cxravatwl, ain I 

with unlv slmhlly projci ling l.Oei.il angh-i . 

Type Species . — d hiriuinn' len\in-, iSvb also ifchini^ ouAvtit^ in 

TUfirtni .Mill su.illow in sis m Xm-ih Vue-ieu. 

Loxaspis Koths. hild, 1012. 

( inifttintiti with anteiior nnegiii <'1 thorax vi r\ iiariow, siutelhim IiiOIn 
\ eisely ubloiig. with posti ik)I margin piodin ed i entnilly into a ]H)iiit. 

Type Species.- /. miruudu > Koili.^ hiM. tound on .1 hai in Uganda, and iuniid 
in 1>V -M-iMli.dl «»Ji liiis 111 Nuelu-l'ev |n i.»n Smlin; also / 

oil iKit in j.i\.i /../•/, .'m mm i\iiiili.i iid lOi', on lot*- and bites mnii 

Genus Gacodmus Mai, 1^73. 

C . viiioi>if> on N.o.lI 'J i.iie.v i.d. .ind Xv.iNs.d.LiiJ bats, O', isiioiiis oil Atruan 
C. mduns (ui Imluui Uiis 

Genus Aphramia ('h•lfnel<>n 1000 

Al'krannu hurv--. 


Genus Hmmatosiphon CJiainpifin, iguo. 

H ntutu.iuw, UNii.illy hiiiinl on fowK, Imi mav ••ini r dwelling*-. 

Genus Bertilia. 

B, valdivitithf undei the birk ol trees in ('lull 

Genus Leptocimex ICoubaud, 1913. 

L. boneti, sj'iioiiMn ( uuix Utuiii Dninipt, itjni, luniul on man in t ho higher 
regions of the ivory C’o.i .t .md in Haute (hiiiieu. 


.\ NTUOCO RIDilt . 

GyMHOcemift with ombolium. luendiranc with one to lour nerves, which 
ansc at the tip and along the .side ol a triangular basid cell. Antennae cylin- 
drical. 

Genera.- Amhoooris Fallen, 1829, .md Lyctocoris Haliri, 1835. 
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Anthoeorb Fallen, 1829. 

Two species ot importance — A. hingi Brumpt, H)io, in the Egyptian Sucldii, 
and A, congolcnsis 13?umpt, 1910, in the Belgian Congo 

Lyctoeoris Hahn, 1835. 

Lyctocons campestns Fabricitis is said to attack man. 

Family Reduviid-®. 

Gyynnocerata with long, narrow heads ami distinct neck. Kycs 
large and prominent; proboscis short , thick, and curved: antenna* 
long, slender at the tip; legs lung: olvtra with three divisions when 
j)resont ; tar.sus three-joiiiU'd. * 

The genera wliicli w'ill be uoi(‘d here an*- Rcditviusi, Conorhinus, 
Lamns, Kiuiit,u'oliis, Rtistihiis, Mi'/anolcidi's, but ILirptuioy, Knives, 
Arilus, Prinnoius also bite man and animals. 

In addition, it may be incntionoil that Wt-llin.-n louiul Phonerguteit bi- 
cvlonpcs Stdl, which Lr> luu.illv known :is * i)clnn>lnnfl;i,* 1:1 the art ot sucking 
Ihc j'licrs ot OrnithoJofo\ It i*- well known tluO the Roduviida* 

attack other iu->c‘cis .ind ticks. Ho al*>c> niont tints that tin* Scitin. iii-^oct pro- 
duces a more p.iiiifiil oiiocL upon man tJuin llu* Into of tin lii'U (K wmtKiUi. 

Reduvius Fabric itis, 1S03. 

Body moderately < longate, lioad oblong, intc'-oiuilar poriioii ot hoad l.ttgor 
than po-it-oc ulfir portion, i*yc*s large. com}>li*U*Iy e.Mondirig across tin* lateral 
parts ot thf he.Kl; ro-^trum w'ltli *-1*101111 jonirmndi l.irgi*i than Jirsi; pm- 
noliiin lransv«Tsrly * ousliic led iH-lon* Hv* n!jd<lli' .mti'tjor 1 jIm* with a. slrom* 
central .side ns or iissinv, which js broaillyes tended to the disc of llu* posienoi 
lobe. Antt*rioi nnicli .sliorlc'r than posterior lobe Scutellum with apical 
spines, legs iiiofle]<it( ly long and slcnidei , anlencn leniora normril, inte*ri(»r 
libne Inrrowecl 

Reduvius personatus Liiinainb, 1 758. 

'Ihis IS the wheel or in.iskcd bug iound in Knropc and the United St.ilcis, 
and known for tiu* .se\t*rity ol its bin*; lor it c.iiisns jMin, swclUiig .nnl 
irntuticm in the allei led area winch ni.iv l.i-«i .is Imig a- .1 wei-k. 

Conorhinus L:i]>orif. 

Synonym.- -Tnatoma Woli. iNoj. 

ReinvHiUc with head lung. porrc*cl , and more or less distinctly ini 
pressed behind eyes; rosiinm with first joint very much sliorlc 
than second; anieniiiXi inserted on the sides of Ihe head about mid 
way between eyes and ajicx ; ocelli ]>lacefl very far apiul ; j^rtist ermnu 
broadly siilcatcd; abdomen frequently with ilie disc flattened: 
posterior tibiae longer than tlie f(*m(>ra. 

The species of Conorhinus are mo^tl5' lound in Snuili Aniericci, 
and live 011 the blood of mammals and ol insects, including bed -hugs. 
Some of the more important an*: -C. simf^itisug,us, C. 
de Geer, C. renggeri Hcrricli-Schaefler, C. nigrovatins, (' pnd)aitus, 
and C. variegatiis. 

Conorhinus sanguiaugus LeconU', 1835. 

This is the blood-sucking cone nose of Americ.1. which feed.s upon the blood 
of insects, including Ijed-bugs, and of mammals, including man. I'iie bite is 
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very severe, and causes niiicli swelling and iiTitation. It is a night-ilier. and 
has an odour like Ihat produced by bugs. 

Morphology.'- H is d large daik browui insect, 'ivith f>ink markings and a 
flatlexicd lifuly aiul \*My nantiw pointed hcail, w'lih a slrong. ihir.k, lonji 
proboscis. Tilt* thorax is provided walli wings 

Life-History. - Hie eggs wdieu 
liisi l.ud jMv while, but latci 
i liangi 111 yellow, .in<l linally to 
|.inK 'I li( larv.L li.itHieN in 
.iluiiii i\v« niy d.iys, ami is vi‘rv 
.ifiiw 1 1 nuniUs twice ainl 
I let Dine*. I lie juip.».. which also 
iiioiiJI" i\\'u*e tlieliisi stag(‘'ilum> 
lllg W'lllg p.l(l.*>. 'i'lU* pll]).1 is fiiso 
.H ii\e. 

Habits.— in addition to Leed- 
ing upon i)lood, thobe insect.s 
may siirU the ]iii( es oL (Usoin- 

]M)siiig llesli. 

Pathogenicity. - It bite a t 
times IS lolloweil b>’ severe 
general symptoms, such as swell- 
ing it) iliJteiLTiLjiarl'^oi the body, 
nausea, etc., as w'cll as lot al pain . 

Remedy.- -Sweet oil is advised 
as a remedy lov tin loial j^ain. 

Cimorhinu'^ ile 

Geei. Till'' IS the M.ilav bug 
lound in Aiiie.i (Sierr.i i-eofie 
.•ml M.id.a.i-st ai), in A*Hi.i (Cey 
ion, Iiiiii.t, .MjI t vM.t'hina. and the 
r'hilippiiie Islands), it IS said to 
firoduce a v«‘rv sevcTe bitix C ow- 
orhL}}\t . } i HcTncli-bcli.ie11ei is ilie l>laek bug ol > he Pani]>as Conoi hiuit» 

}jierovitynis is the ‘ bichugue ' f)f South Ann’iiiia nid biles seviMely. C 07 io- 
thiPits f't’f •tritium IS the bie bed bue ol l-t.ih. 



Fig. ’7;.- ( oumhn uh stniciu^itsu 

X-L.< 1.UNJL, l iv.MAl.K. |X ^ ) 


Lamus Stul. 

Reduvhida' with the head much bhorter than tli<* thorax, with a 
conical prcooilar portion, with Iht lia-^al sfgnn nt of the rosiriini 
Ioniser than the ajrical An!« nn.c, wliiili ar*- inscrU'd a little in 
Iront ol the eyes, arc nioie than twice as long: as tlie head, ocelli 
present finitclhini uiianiied ; ralhci sIcikUt; anterior femora 
slightly tliinnei lliaii the ixivlerior and aimed with spines. 


Lamus megistus Biiriiieister. 

Synonym.- BurnieibUir: TiiaUnna mey^iata, 

('hagas has demonstrated that Lamus mryt^/u'i is the carritT of 
Tryf^anosinna crini. I’lii'- Keduvid attacks men and animals, and. 
owing to its habit ol hiling the fare, is called * Barbeiro ’ by tin* 
indigenous popiila tioii . 

Moq>holOgy.->/.. mcyislus Jiumi is a large black insect with 
numerous regularly arranged red markings, and differs from rubro- 
fasciaius de Oer, whirli is closely allied to it. by the fact that 



LAMPS MliUfSrrs 


Jluj 

C. rubrofasciatus is of a dull dark brown colour witli on 

the jironotum, and with dusky ytdlow or brick-red clylia .onl 
connoxivuin. 

Pathogenicity. --It is tlic cause of South American trvpauo 
soiniasis. 



I'l'. ' S / f:i I . '/// • • ' ' . I a fl'll i » ' I '■ I I 'i ' I 


Reduviolus I'-f,. 

/i\ ^ }llt.y '.Hhi ii/> ii/tfi ,lhi , Ii.i Hill I* lii-M 1 1 I 1 .1 il'Ml .i li Ji'.i ^.S 

!>|ii.)t|-siu ki*i liltin' I mi«*«l N.iii-. 

Rasahus \in\iil .nnl iS|i. 

Ka^ahuF Say, iS;i i-, 111111111 m iln- Iumi .«•- I ’.iii.iin.i .mil 

PaFfi. whcp' it reillv Iln* lii'ii Inn: Imi n;.«n .iK'i 

MelanolestesSt.il, im.*- 

Jl/.'/iiizo/i's/i s mtjym I'rn i.SjS imi'i-r sI.o.c.n iliiiiii-.' ili- ii.\ -i 

Guicin.'L. Mexico, .iml llu' riiileil si.iit-. 1.] Aiii'-n* .1 Ilili-. iimt 

M. ahdomiiKiits Herri. li Si Ii.k fli-i, i^i-s :ii tin iiii" .i‘, .1/ . 'n. 

1 ' \MII Y llVDi^ MI' 1 KJ 1 »J'. 

The llvdnniu'tnil.i', iM w.iui Iiiin-i, .in* inicMi‘siiii«: in 1 In- ni''"Mi i'Mi'-imi al 
Piedii'iiie, heiMiise J’.iUori li.is mit Hu* (li‘\i'l..|ip»' iii '.I .• 

i‘e.-^(*in 1 >liii]{ 7 rt\/iutnnt i UtiHci .t.ii 111 imii* hI llioin, .is 1 i.l> Ii'" n * 1 * • iil>' i ni llu: 
clnipler oil Pioto/-oa„ p 307 

4 «) 
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AkaDIDJ'. 

Hniad, \ti\ il.i* lujfi.-. witli Jour in the aiiUniM jnd llirt'o in Ihe 

prol-Kist IS. Ni* < iini'iift. Taisiis two .‘^<*j*iTU*nls. 

Uy\^}tIw> //;».. I'.iluiciiis ih llic ‘ I'llo ’ blip ol Srnilli Anicucciii houses, 
wliidi biles sexi-iely. 
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tup: DIPTKRA 

CULICIDiE AND THEIR ALLIED FAMILIES 

Dipiora : Mill \ -Cl.ixiMfiiMtiiin ('win id.r -Cort'lUrula- ( .hiKinmnida' 

- PsycliiMlnli'i.* - Siniiilidti -Kcfcri'iiccs. 

DIPTERA. 

Definition.- l-Ii-\ii])iMla with two wrll-ilcvHopid 1ran^^p:lr(•nl wings 
and lw(» nidiim-ntiiiy wings in ilu* fcinn (»f halliTi‘s. Month parts 
wi‘ll divilcipi-d. adapti'd fin piining and Making nr for suction. 
Mcsonotnin hniiiN by l.ir the largiT jMjrtion oi tin* thora.x. Mda- 
niorphoMs is rniiij>h*to. 

Remarks.- -'I In* Diplrra an* by far tin* mod iinpoitanl ordoi of 
th<* Hoxapoda as jog.irds trojiiral incdicini*. for they includi* tin* 
blood-siK'king Ilirs, w'hirh aiv capabU* of carrying discasi*; also 
nirlain ilics wlncli cause discaM* by depositing tlicii eggs in cavities 
or on the surface of the body, with the result that tin* larvfc enter the 
nose, and cauM disease bv gn.iwing awav mucous membrane, 
cartilage, ainl even bone. oi the alilne^l:l^^ canal, in wliidi they may 
cause s< Hons in|)t(ini-^. A|»ar( from lln si*. it must be n iiicinluTcd 
that tlies, |inrticnlaiiy ibe lonunon Iioum lly, mav meili.inic.dly. 
eitlier ( .xleriitilly OI liv «diineiitai \ cMiial. caii\ and deposit genus 
on lood, by w liu Ji means liunhiii beings liei ome infected with disease. 

Morphology. -'I'Im; must ini|u)rlant points in tlie mcnplirilogy ol Ibc Dipteiin. 
in in.iv he hnelly nn’iiiionefl 

Jlrae/.- The lie.ifl m • ert.iin himilie'^ i>hu\V‘> .'ll! .inlenor ilepre.s.sea .iroa, 
the lunula, boiiiiiled hy un a^hed sntiin*, whii.h p.isses uvei* tin? Iia.se ul the 
aiitonna* riu*. is ilic in\ai;inated ' ptiliniini,' ur \esiele. hy whii li llie imago 
break'* il.s way oul of llie piip.i. Wilh leg.ird to I lie antenna, it is ol gr<*at 
imfioitance whether it is many- or Icw-jointeil. hi ilu* latter i.iso il often 
c.irnes an arista on the third foint, whicli may lie looked upon as represeni- 
ing the remainder ot tlie larger .mlt*nii.e of other species 

The mouth p.irl.s, tluuiglL • i imposed ul the typical lahriim. epipii.irvnx 
itiaxilUL', ni.iiulihles, livp»'pharynx. .'ind l.ihiiiin, will Ik- luiiiid lo he veiy 
dillerent in the v.iriuus .spenes ul hitJng flies. More esiuviallv .ne ihe Inhial 
])alps altend in (ilossiva .ind In'roming armed with teeth and 

c.ipable nl making the hole i»i tlie skin which is iiecessaiv l«'i the sui king ol 
till' hiood. 

Thorax In iiianv irise-. the thorax is Uigelv eomp'ised ol TiH'sijlhorax, 
tho ])ro- .iiul meUi-thoraees lieim; much reduced Ihe wings .ue ot impor- 
tance. Sonu* genera possess a prolongation b.ickw.ir<ls. I'alled the squama, 
which conceals the luilter. Tlu* vciialion ol tho win^j has a peculiar nomoji- 

771 
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wlni li Will Ik iiiiiri* luliv fxpi.iiin'il iimlrr i lie luMilin*; CuIm nl l)iil 
whuli ni.i\ Ik h- hi i l•lllpau‘l 1 wuli ilu* lypiral .irr.m'^iMiicnl ul ('d.iMocK ainl 
Nrrdli.mi, Imni wliiih i 1 dillcis mainly In* iIk* Idnn ul utikm* imII^mI 
■ siiw.ird wIikIi iikmus twci vi'iiis Iuim- iijkIi'shmI hiuii IIk* tip Iciw.irds 

ihi* h i-t* f)t till w 111 '^. 


>!.• 


I \ 'Ml ll N.lllifs 

t.' l-'l.l .. 

^'llll.-OSl.l 

Kadiiis i 

Kadiii'- : I,- I , 
k.idiii^ < t 
K.'.li I 11, 

1 \ M'JM ' , f 
Mi-li.i I . 

\l* h.> : I I'l .ill 

\lf.li > { I ■ 

' l> Ilia • I 

('iihiliis i \ 

I 'I'liit i: - ‘ I 

\imI I \ 

\ii.'l J I 

All . 


I I'liiii 


iM- \ 

. I 


l).,ii».' N.iii'i*' 

Ciiaa. 

■^iilii iia I 

I ii'a 1 .>i|]v;il ii'lilial 
'll I ii:'i| Liiii<.;iiiidiiial. 

I liiiil Lniii'.it iiiliii.il 
rmi! ill L'Jiii'ii mlin il. 

1 li: ll laMii;it iidiii d. 

"MM li T iiii'^d iiiliii.d 
"iiw nth Li»iii.;m iidiiial. 


■| lir . 1 dill 'I’l.dw-, ilir i wii ii'iliji n ' at ins i-l nniiu ik I ilnir lur Ilu* 

.•i", Min- Ml till' 1'iiiti‘ii .It Mill in K"! 'I Im Ii'II'ii. in tin* iiv;lit li.ind 

I ' 'iniiiii , 1 M nidi 1 'li.'.i'tlii nil'll i i n*-. .Mul.il* j.’i*1m • allv i iii ['In^ rd h\' I’ liL'ln |i 

vi;'.'r*» In ad, Immi tn tin* l•l»\•:•lll^!^ll •! m in iln-n* .iii* • m lal 
\fin- M ' . 

I 'IIk 1 limn i.il Ill'll) 1 lir |,i <Khi iiita 

j 'ilu !\.i<liii n» dial I I .M.ti ] K I Iimtii ill! i\ .'Im in ili, Midi.' 

'I'lif di'i.d Mi'din I Mini.d M' I liMii'tlii \l x|i.' In till (‘iihit'is, 

j 'I Ilf pin' Mil .1 Ml die « ilhlt .1 Ml al’li ‘1 n*' I • n d 

. 'I ll* « iil»'‘M II. d Ml jiii.ifi J ,r I , *.,I 

I Ilf w'lin. "I M V'^ I 1 1 '* !.i| 1 f ll. 1 f n* ..!h id'iiixidid Iw'llii fiimii mi \iiii. i 
■ Ii'mMiI, .1 Ilia: ‘."I'. <1 'x.'ii. !'!• n.nali' * mI • ahin.n aiii.il a pnai i ini , .i:id ui 

. •) '1 • • II 1 1 1- 11 ni'l i! .d \ I ,11 , . lilt' ll wMi'iMi': .'lid <1 PI' 1 nil'll 1 1\' ini'll h* 

.■11 ii'i i.i-‘ It lull ill 'dilHi.iii i!i";i .''f ■.;! IP i.'llv ail .iiiliiini m la-li.d, • 
I'l, l''iiMi nil ill •! ami .•'! .'I .'1 Ml ■ fli'M-l ll.' I .'II h' i In '* dn id.i tip' in 
' i Mi.'< ;;iii.d . 1 ).' ! Mif i , .nd pi • li i .i m • i 11 1 .in nl 1 1 n i .dli d tin' Im k i f Ih. In 
' -i' 1 pii' '.I 1 ,ii| il ,1 I • If I 'Ml tan t 1 ■ I iintf \\ !,i I 111 I It I . I ill .I'l', an'i ilni's not 

I' • 'i tin Mi.iiuni cl ti.' NMiii; ifW-ip'a i" tiif jinu imn •>! 'Jp i'»"«h.‘ with the 

i.i.P "iMpiji.ni p. 1 1 1 'ih. Mpi n .i'i»l ili.fs -I'.i ‘iilp f. I, 'iin m| 1 III- will'.; \ 

til^t.'l|•i: I. til' Miiiidi' • 1 Im' w Ilf. I" |'i("^< n*. HI '"I'p !.'i iifi.i It is hnniidfd 

t'lllii r ll'' ■ ' ■ ’.'■'ii.iM' 1)\ ll ll \fi') .iml ill' iipniii-. 

Ill' I'.'.; ^ Mil n-n.d iiai-'li' r n! s, "i.i, ..i . h.it miIIi to tin.* 

iiciM,, IK l.il nil' • I ■ ■ .. 'Ill' III N 1 III 'i ' 1 1 1 1. Ill •• ini'iiiii I cinhpiMii. I'lif 

Ijll !i l.ir-. ll SI ■ . 'I ■ ■■ , 1 w'M I I . w . .iP'l n aiaih iviipi'l dli m ]nd'- wliilf 

iMtwffii tin'll! 1" i'" ■ ''ipMiiiiiTn 111 ihi !•I•■III •»' .« hri-ilf m tlnnl pid v.hith 

Im' Idokt'il iipn., ■ , |I| lais.'l Ml J.I.W' SI p.'iit nt 

J fciht'r 'Fills hi. I. .'ill. mil'* s, Jill, -ul ,, wla, h in.iv ht iiiliKcd hy llin 
!ii-,jmii of sc^iiK Ills f.~|i> , I I'lh iii I 'iini' 1 1 ii'Ti wit I) 1 Im iii.'i' ,i iid If in.ih* ^'.niicia 
iivi nri^.'Mis '1 Ik* Infill! ih I. « -I ■ , ' .11 ilw in.'il'* .'iif nl iinpMrl.iiu f in i i.i-.-.ilKM- 
linn. .Hid v.'ill h( iin'iitioiu'd III ll' '.-n niiiliT iln* In .nlinn, CiiIk id.i 

'11k* hml}’ I s adi'i I't ,1 h; ‘i 'ii .■• d ti..n - 'Iln liaini'' h.iic lit" n in.idc iisf 
Ml hv '1 lK*!>h.dtl to tli‘‘silv til- 1 I ill id • '\lnlf iIk iP't* ni.i' hf ‘.i.oinjlv 
df'\ fi'ijiffl 111 jilaci'**. .'iiil li»\'* h'lii II 1 ,' Ihi'i .Is .) Iiflp ii) 1 1 i'.-il>( .itioii, 
•M.d iM- (ll Ilu* 111 ni<i.sf iinporl.wp'i in lli.i- 

Id’.f^ aic UfUally iiiodui>i ii* (oinui. Im'iii;^ mien ^'-llmM-.h iuMvni.sli. or 
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liLu'kish bill sonii’ ol Iho Ciilu i<l f r «• . Mr^ttrluua ;irc bMlIi.iiitlx i 

'rhf* iol«iiir‘» iipdii .-nul j'lrlly uiwmi iiiUmIi-i. n. i xihI, 

f>i rcilirtinn <'l iiubt 

Life-History. '1 III* frnicili- #;i iu‘i:illy l.iV" incii* it'in ly .i 

lan'a is fancliiml rlin-c ily, as in (,/tis\nii}. I In- i arc laid in 

sonu* material wliioli will he iiM*h!i to the larva- ('..i,'.. llu r/nf^s ol 
t'ulicul.T in walvr and ilu- rgi^s of ^hi^i ida* often in dei (»m|MMn.t> 
matter Tlie larva is jn'-nerallv a \irv .n live, Mt'oioiisly leedin.i» 
littlv ^1 111 ), wiiii'li may oi ma\ ii<it liave a distini-l head. I'in ])ii{ia 
mav either UMiiain in the m 1<| luval ‘^kin whii h form'' lliv pii|'ariiim 
sm h a jaijia. ti^- sei n in the helonjL:'- to the cfi.m late ly]»i‘ 

-or it inii\ not he ^o eiu lti'>*‘d. hut iln* l>od\ and a|»)u nda![;es beinf; 
elDM'ly nniti'd, it lorIn'^ the ohtertale lv]»e. I he ima.i»o iseajie^ 
iroiii its |)iij).d skin hv a T <h.i|)i‘d slit (( )rlhojrlMj»ha). (;r by a 
circular opeiiin;^ (t'\< loiihaphaj. 

( iil/tr!io}i of I-h( Mi ii 1: i .i ii-> iu iii\ it( 1 ln' kmcIci*' • .itti'iilion 

In MTl.un leiM.irk-t nl lii-. l.iki ii liii* ^fininl li-pint <il the \\ * 

li 1 ..ll)l)r.lll>rl•"^ .i** ftillnwh: - 

I SjiK 111 liiiiiii'i -.'ll Ion;.* .:iiil otiiir Pipiiui iiitiMiili ■! bii ileii i 'niii.-i- 

1 loii shnuUl bi in //■<’ ;i.’i '- . . /m . .»ji / / iv. 

Sp( t I . 'III*! tfU hv I fit • tiiliil tlii-N ('niiiiMKMi. 

^ Mh"-! •Iiiiiilii, il pus->il)|i‘, . 1 1\\* i« I m I i.m a* >( il by •( pin i lirmiiili t In- I inir.ix 

aucl pinni (! in n eii.iil pciciil i .iplbn.iiil iiin! 'aiiiuld iir di.e'.ii iip ''on Ho' 
ht l^/ f't tilt I’,!', .'iiil lint li'M ( Imi< 111 till* piiiiii 

.|. JL pnminn is iiiipuisililj-, 'pi « iini n-. .ip* pl.'i.«*il nt InJi' lonitii.l 

ry/fv/i'/'i' . Ill ''iili p.iper. 

.*). Mil-' sliMiilil f ; h • iil.irt d in I iini.u i \\*nli .// v • "/ine t. 
h. A t't'if* of tfl nnisi !>e i] (low'll on top of spis ineii'i 

lil.ii'ed Ml ' pn II , Ml oi ill'] III ti X tin ni in ' lu inli>‘. 

; . N-'i 1 * 1 . il 'jii-i inicn • '•( • h ./ l. . »l:oi'Id In srlll if id'-lll llli .il lull 1 1 de-lK d 
•s S|i|,||iiin< dionl.l .dw'V-. It A , / /i /. vv-illi tin* n.iinc il loi.diU. 

.111(1 (l.ih* ili.ipliin .iii'l iiotc-i III mil ii '.i <(ii w.<id( d it I be ..iiiH' 1 -ii'i' 

Glassification. -I he |/ipteiM m.i\ bei las'.iMed a-' lolloW'^. aci ordin:, 

to the ( hai.K'ti IS ol the ))U]M. !.ir\ti and .iidi-nn.i- . 

SUBORDER 1. ORTHORRHAPHA. 

Definition. Dipfeia without hinnl.i or iililinnm. I.arva with a 
d^tinel Ip-ad. I’tip.i obte< tale. lma!;o I'lnpe^ bv T-diajnd 
opeiiini:’. 

Section 1: Nematocera. Oithonhapha with .inleini.'' ei>m|>osed 
of inon* than m.\ joints, w ith tin* joints. e.\* ejii tip iii ->1 two. '^imilai . 
w'llliont arista l\d|>i foui- or li\e jointed. 

Families, ('nlietdie. <'oieilnid:e. < hiionomid.e. TsVilie 
dida-, Simuliidie, 1 ‘lejihaioeei id,e. etc. 

Section 2: Brachycera. -OrthoiTh.iiiha with aiib-nn.i in wlinli 
till* joints dilfei horn one anothei, with oi wilhont aii^i.i, whiih. 
when present, is ii'.iuilly terminal. 

'rKini- i: Ilrucliyccri! Iiojjueoilnclylu.- Orlhon haph.i br.ii'hy- 
vera with three well dev< loped jinUiUi. I nt\a with a 
]>rojei*tinj 4 jxisleiior stigma. 

Families.- -Tabanidie, laptida-. 
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Tribe 2 : Brachycera heterodactyla . — Orthorrhapha brachy- 
c(Ta with two or three pulvilli. In the last case the 
middle ditTermt from the two otiier j>iilvilli. Some 
•aperies without pulvilli. Posterior stif^nia of the larva 
in front of the body-end. 

Families.— -Asili djc, Kniyiidt'e . 


SUBORDER 11. CYCLORRHAPHA. 

Definition. —Dipt era with a Inmila and usually a ptilinum. 
Antenna with always three joint*' and an arista. I’alpi one-jointed. 
Mandibles absent. Maxilla- nKlinientarv. J)isroidal cell bounded 
by the media and nibitiis. Abdomen with si*ven sefiineiits at the 
most. oft(*n witli Je.ss. 

Section 1: Aschiza. ('vclorrhapha with a cK'arly ch'lincd lunula, 
but a rudimentary ptilinum. Arista ptunly tlevelopi*d. 

Families. -Not of interest in tropical medicini'. 

Section 2 : Schizophora.- -ryclorrhapha with lunula; at times 
absent, but the arched suture over the anteniuc Is well delined. 
I^tilinimi usually well develojuxl. .Vnteniia* lie in separated hollows. 
Arista well d(*veloped. 

Trij;ks: Muscidw acalyplraUe and MnscuUe calypimUc. 

SUBORDER HI. PUPIPARA. 

Definition. -Di})tera with well-devi*loped rudimc'iiiaiy o.*'no wings ; 
parasitic. »»n vertebrates. Tlie fully-rieveloped lar\’a‘ are ])ashe(l 
directly from the body of llie imago without a free li\ing egg stage. 

SUBORDER ORTHORRHAPHA. 

srcTiox nkm.\'Uh'i:u.\. 

Family Cruc id.e. 

Definition.— vemaioccra with a long piercing pro- 
boscis. and a body moii^ J)r lo'^s clothed with scales and hairs. 
Antenn;e with whcwls of liairh or plumes, which may be dtmse and 
long in Ihi male, though scaiily in tlie femah*. Wings with six to 
seven longitudinal veins, with scales and two distinct fork cells. 
The costa passes all romul the wing, ami eairic'S scab’s, which fonri 
a fringe. Metamorphosis complete. 

The Culicida* irn'liuh* tlie jli«*s which wc- call mosquitoes, a word 
which is derived from the Si)anish. meaning litth’ flies, and are the 
s^e as gallinippers in America. Tin* genus Cufex was formed by 
frinmeus in 1790 for the gnat Citlex pipiens : the genus Anopheles, 
from a Greek word meaning hannfiil. by Meigen in 1818; the genus 
Sfegomyia by Theobald in 1901. A great many other genera have 
also been described, but are not so important in tropical medicine 



CULICTDJi 


775 


as these three. Among the early workers in this field of n*scarr.h 
special prominence must be giv(m to the name-j of Arribal/iig»i and 
Ficalbi. 



i'l*;. S70- ■I)TA«.K\'\i 1 ) 1 - \ Mo'-.ouiro. 

(After 'riu-iiUaM, Ironi * Tliet'iiliciil.e f>f lhi‘ \V«)iltl.’) 

Pr., prolioseis; /‘..pali); l.i. aiiloiina; eye .()<.. dcoi put : /';•) . pmlhor.ix; 
jVr^., nicsolliDrav: .S/jr., scutelliiTn. lK>hiiul whieli is seen fWr/ ) llie '.liield-like 
post-scutclliiin; If , lialter; abdomen; < /» . nvipositor; IT' /•>., 

tciniir; Ti., tibia; I//., inetatarsiis; Ts.. tar-jii*- tlie lin<* iiidi'-iiini; (lie tarsus 
is made to mcluile the metatarMis. which is sometim^'s re^^.mled as the first 
tarsal joint. 

Tn our description of the classification of the ('ulicidiu wc have 
followed J'heobald, but a simpler system is iirgi iilly required and 
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may bi- rvolvtd the lu'xt fi-\v years, as there arc already signs 

tliat such a •^vsti-ni niav be jMisdble. 

rarefiil (»f A nnphclrs have been made by Niittall and 

Shij)ley. and nl by ('hristc»])hers. while the larva and pupa of 

A liof'-htlcs liave ]» < ii stnriicd in detail by linnis. 

A'' the A is. without doubt, of the greatest iinjMirtanre 

to niedi<al men, its anatomy \m‘ 11 hi- described. 



I It iS' - 'I K S Is'sl I ilii\ 

• »I \ m, I^ (.1 Jhri. 

/ ''i/rs ,!hh thhcvni . Ml !•.! N, 

(\hci .Nutt, ill ,111(1 sliifilfV, loini 
till* I’l llv*ul!t') 

1 . 1 .i1)<uin, m.iMlI.i, ; 

hypuiili !ryn\ s,ili\.iiv‘ 

|. iii.in(li!il(\ 5 . I.ihiniii- 
\ ii\ with the I *4111 e ri) 
j'l.M ( (1 in tii(> hlitfid tiili' . 



1. 1..i1iMin); j. I.ilM-lI.e; l.ihiiiin- 
«*|Mph.irfnN ; |. iii.imII.c, >. tii •iidiMes; 

(t skill line ('I 111* I.iliell.e *>1i(>:dd Im‘ . liver- 
i*eiit to till* jil.iiK* ol the jMper) 


Morphology. Auuf^UA- ; mti n! /»,#*; i ^Iiincn h.i*. bt-en studied l)\ Nuttall 
JiMtl S!ii pi* V V Imim' ci( (s iiint I*. Ii iIImv • ■! m t he desi i ip' imi ”ivcn lieiow 

'I 111 - l''>d\ ni .1 iiii-..p,iici I-. diMde-i iiitii i#/) he.id, (/»; iIhumv b) alxldinoii. 
//ti.'f/ I III iiii'ii ( misp], liiiii-, (iliict't'i on till he.id .iie the two l.irge 
ieiii|i.j*:» iiiii>ii III ijji.ui! iv luhiiind i-ies which In- on .i tueei* of (‘\oskeletori, 
(mIJi d ilii- ''']•!( I .iiniiin, uJinli iom-I's the whole he;id. except in the ventidl 
Tnedi.iii l.iir \\l,i II ii). M ||,| ,.,|i lu'sceii. l>orsi'dIy the eves iieaily meet, lieinji 
M }Mi,i 1 e(M.\ .1 I .dl- il the ' M ite\.’ Ill lionf ol whu h is tlie’froiis which 
t.irries .1 p,in nl .■iiomii, ditieieiit in m.de and lerii.de 'Die mah* antenna 

li.is sixteen s.-}^i!,i Ills (,] ihe iirsi M*gii,enl Is \erv small; the seeoiui is 

Klobnl ir. anil i* iit mi .m iiiditoiN ori-.iii , the thud is ioii^^. and the loiirlli 

to till- liltec’filii I UM !:\i' to thirtv h.iii's in wlioi'N ,it the ])i'o\inial end 

ol each .iej»nieiit . J In •i\U>-iitli viii« ill is .(hoiit li.dl ns lon^* as the pennlti- 
iiifile, ^imIciim ;in lln v. leirl'. nf m-i tii ill.ite h.m ^ m the male th. it the term 
j'lninose is a])])iied to tin- wholi .iiiteiiii,i the liisi* ol the sixteenth se^- 
iiieni carries six h.ui-^. .nid lie- iip i^ lonnded. 'riie lemale antenna consists 
oj lift eon s( j.nui»nts J he in a e. \eiysin,dl, merely a ring of cliitin ; tiie second 

is deeply hollowed lor die third segniejit wlmh is the longest. The proximal 
ends oJ the louith to the lifleentii i.uiv six huge hairs. The tip ol the 
i'lltcenlli .egmeiil Ivar*- line Jians. 'I hese lew hairs pioduce <|r.ite a dillereiU 
appeal. im i* in tin* .Lni(‘nn:e, which .iie called ‘ pilose,' 

111 liont ol the Irons ,i sclerite called the ‘ clypeus,’ belonging to llie exo- 
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skeleton oJ the head, pnijecls lurwtinls, undiT oi wliidi the inuulh 

tL])pen(UiK('s apT>ear as a humImii and tw'n l.iteral p.ilpi. 

TheM* nioulli parts are in.ide ii]) ol tin* tellowm^ t.'n/r jj. p 

I Labium, or upiier lip, with whiili is eninhiiier! Mie epipharyii'c In fnvxn 
the itibniiTi epiphaiyiiN. 

2 . The Ilia iidi files. 

The Inst pair o I iu.(\ilLe, tn vvhieli lie p.dpi lieiiun;. 

'riie liypiiplitirynx. 

5 The se( Olid pan of maxill.i*. wiin'li h.ive united ioLV'the; In Iniin the 
lower lip or laiiunu. 

The Iciliruni epiph.ii ynx i'nTiimenc.es .it lie* head i iid i'\n M-pai 'le ehilin- 
niis siiiuturi's' the ninre dnr.-».'l, i niii iiiikmis wiili I's* (Ivpni'i i the l.ibniin, 
and Uie more \eiitr.i], ( niitiiiiiniis willi Ihr < lui iii> 'iis lining ni tin* nnaith 
Ctuitt, is the epijih.il s'ii\ , the jmi t I'l the* jimbnM'is Ini ins a deeji jn*>‘'Ve, 
0]>eii \enlr.dlv. lii the leni.ih its Iret* ••ml i-* ‘^h.ir]» aiifl jminti-'l; i:i tie* in.di* 
it i.s iniiii'.Lled 

I’he iii.iiidililes .lie ab'‘i lU 
in tin* luale-^. while iii tin* 

Ji male tliey .ijijiear :is vi ll'iw 
delicile •hitnnnis lil.-d*-, the 
base (it wliK'h is .it t. Kind tn 
tin* si(l<‘s (ii tile lalniini and 
the apex is knile shajied wilii 
its I'd^e seriated liv thniv 
ntv* tine lec'tli (r/(/e I'li*. .'M. 

'1 he Jir.si III. I \ill.i' .ire « Inti- 
ijiius rnd'..iit.M lied [)nsti*rini ly 
tn tin* side nl the b.is<* nl (In 
l.lbllllll, WilK h 1 -. Iinic s\\..||i II, 

.111(1 r .in les oil 'ttOlilei ..le;!' 

the ]>.dp It IS I niitiniinii'. 
pnslerinilv with .• (hniimus 
li.ir. wliirli line buK^^.iids 
niln the Iu'.hI .nm .ihni.N 
«itt.i('hiU(‘nl to se\>!il mils 
( Ics 'I h(* ii(e ( \ti( init\ nl In I’m Mi i n i • \\ i» S* i l i-l M n ni 

1 he m.i \ili.L h.i . till! tei II leeili w \Nifniiisi Mi* <•' iii* m * una im 



i/w./'- I'li; j> jj-,). 

'lh(* ni.iMll.iiy {(.lip'. 1*111- 
)(■( t (III either a*l>* ni, .iiel 
dnr.s.ll In. tile pmtinsi is. I in y 
aie liV(*-jnint(*d, and lo'.eied 
with seaU's In the in.il(* the 


'-I \i I- i'll m: \i 1 1 

.\1 the siih* IS Cl II I hf J.: I I'l 'I .1 'pi' *1 (iT 
thi* \ Ill d III* . 


(\Hi*l rUi'nbdil, lliilll ■ ’till' ( 1.111111.! of 
till* W-nl.I j 


distal end oi tlu iltii(i se;*iii( in 

IS briKidmed, .ind tin* w iinlr Inniili .mil liith seMini'iil . .ir«* liin.id and fl.it, 
[XlMil^ *1' lil.ite .1 jijie.ii.iiiee In llie lij). I'lu* lfnL'.lll i*l llii--i* p.dfu v.iru*- ill 
the (lilleriMil Heiiar.i n| tin* t'nlii id.e, a* will lie ni<niioiki| ni.dir lln* he.*dinL. 
ol (’I.is‘*itii .ition 


1 h(* liyiinpiiarv II s t.iUes its nii';in net .ilmie llii* •>.! -e nl ilu* labn.iM in .■ 
solid mass ol « hiiin, whn li i , pien i d by tin* s.dix.iry ihn i . \* he h is ,i i .iii.>i ^ » 
1(1 111 di.im(‘l(*i . In Ihi- m.de llu* ii\'pnpU.ii vii\ is Ills* d uilh lln* I 'biinii 

The SCI Olid m.'iMlIe .ik* united ln*ii*lh«»- to tnrm .i Inwi-i li)». ni l.dniini. 
w Inch IS eiii ved ilurs.'illy si^ ,is in Ini p. a di*ep ;;i nnve in wliii h t h** in '■» iii.i\ill e 
lie venli illy and Litd.illy, witli tin Ii\ j>‘ij)h.ii \’ii\ silii.iti**! il.i.s.illy .iinl 
juesi.dly, and the l.ibnnu ejiiph iryiis dnrsdlv with Ih** in.mdil'iis mi cillier 
.•■ide. 1 he distal end Ciirries iwn shnM si*i.ineiils i.illed ' l..beli.''.' whii h ;ii(' 

iiKJXidile on luiij^e ininls. lietw’eeii these I.ilielle llieie i-. a p'njeitmii ol 
the l«d»ie.ni conneiKd with them bv a Itiin niembi.ine li'ilton'- le. mbr.iiui 
- which is stretched ihiriiij* llu* ad nl luliin*. 'I liio.i'di iln-* m(*ml)rane 
lilaiitd (‘inbryoa ese.ipi* li’oiu the nitenor ol ilie hibnim. The labium iUell 
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is composed oJ a double cuticiilar wall can-ying scales on its cxlcrior, ami 
enclosing internally a ciivity (ontaining muscles, etc . among which the 
rilarinl embryos can lie 'riu*re are. therelore, I wo IuIk-s m the ])robosi-is : 
the firht, large, lornv'd by the labnini-epi])h.irvnx a ml ihr- hypopharynx, is 
the bloocl-tiilxi. up which the blood is "'in into the pharynx; while the 
other, small, Jyin^ in llie hypojih.u vnx. »s the salixary duel. The first is 
afferent, the second efferent." 

IVhiiid the eyes there is an ar«*.i i»: the he.id called the 'occiput/ which 
carries dilferent kinds ot scales in iJilSereiil gem-ra, as e; seen by the fobowing 
diagram (Fig. 3 *Stl 'Mice s( ile-^ may U* dilferenti.iled into narrow curved 
scale.s, upright forkeil -i.ilf. .Jiid tint sca1«*s. tin* piesenee and character ot 
which have Ix-en niu'' ila* mciiis nf cIJSMtic.ition 'I'lu* upright forked and 



Fir,. 3 ii 3 . — V-\Kii)i'.s I imv'* oi "v mi.s (}\ I of a 

Mil (ji ii'o. 

(-\fter 'Iheobrild, from * lli»* I'hIkhU- oI the World ’) 

ft. I Lit scale Irmii •ibdonn'ii. /». bi*i,id wing sciI'*; r .mother brn.'id wing 
scale; 7, cur\e<l li.iir like siale. t. iiaimw lurvul si.ile; f. li.it spiiidle-sliapcd 
scale; c. small loriii ‘*1 /; /» and /, upright toiked scales; j twisted upiight 
scale; /; intl.itcd '■i ale. 

the curved ‘■•c.de-s ou upv thi? niuldle an-a of the occiput, and .ilone ;ire met 
with in this spei u s, Imt c|uil«- iliMereiit an.ingenients are met willi in other 
genera. The extn nu- nor aiea ot llu* head is the nape, behov tlie eye 
laterally the aie.i of tin* head « .dleti the ' gen;*.' At the back of the head is 
the occipital foramen, llmmgli whidi ihi‘ solt stiiietiire'. p:iss to the ne«‘k. 

— The neck is the. soil i (iTiun:! um oi the he.id with the thorax. It is 
strengthened with chili nous rods. 

TAortfA.— The thorax shows the iisu.'d three divisions, iiilo pio-, mc.su-, and 
nicta- thorax, but of these llie mesedhorax is much the largest, and is often 
called ' the thorax ' ; in fact, the pro ami meta-thorax .'ire hard to see. It will 
be rememlicrod that a typical thoracic segment should show dorsally a ootiim, 
composed of pr.t scut urn, scutum, scutellimi. and post -scut ellum; vciilrally 
a sternum, and latcr.illy a plcuron, consisting of epist(*riiuni and cpimerum. 



CVLlClDsE 




On the posterior portion of each side of the neck nruiy Ixi seen a small s.iiisago- 
sluii>cd sclerilc, called the patagium, in front of which is the neck sclmile 
wliiic posteriorly therfs is another sclerile reaching as far as the first lhor.i.cic 
spiracle. U(‘low the.se, and reaching to llie coxa ot tlio first leg, i.s still another 
sclerile. These tour sclerites make up the protliorax. ’Iho patagium may 
represent a pronotiim, the neck sclerile an eiustermte, ami the posterior 
scleritc an epimenim, while the sclerile connected with the coxa ol the first 
leg is undoiibleilly a prostermnu. Tiiis segment ol the thorax carries the 
first pair ot legs, and perluips th<‘ first '-juracle. 

I'lie interpretation ol the parts ol the prolhorax jiresenls considerable 
diflicnlty. Some authorities U-lievc that theie is no pronoturn. The meso- 
tliorax IS \V(‘ll dev(‘loped. and presents florsally a juase.utiim and scutum 
fused together, behind wluch is a tiilolK'd aiea, the ‘ sciiti'lliim.' JSehind this, 
ag^Lin, is a slutdd shapt^d an'a. looked upon by some ol>server!» tis a metanotum. 
but more proKibly representing the post-sciitcllum ot the mesolhorax. 
Laterally Ik'IiiikI the lirsL spir.icle lies the epislerniim td the mesolhorax. 
Mow iiud behind which is tlie inesostermim, wedgi'd ni between the seeond 
and thud legs on each side. 'I'he two mesosterna lire bound together by a 
clutiiious bar. 

lietween the iiosl-scutelliim .iml the lirst abdominal segment lie.s the minute 
true metanotum. llie niel;i.*%lernum i** «Msily si^eii betwi*i‘ii the second and 
thinl pairs ol leg** and Die epi^let mini ol lli.it segment lies just dorsal to 
the thud coxii, iiiid contains the .secoml thor.u.k spii.irle .is well as carrying 
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l''u.. 3Sp- -LmI'Kai. Vikvv «)F Aitnf^hili's Micic.kn. 

(Alter Nult.dl iind Shijdey, Jomnal of 

T. Lpbiiim; 2. labruin etuphaiviix; julp; j. aiitenn.i; octijuit; 6, me.so- 
lliorax fjir.escutimi and stiitum); 7. piollmr.iv; .s. iiu-sosterninn; 0, first 
thoracic spiral le; 10. mel.isteiiniin; 1 1 , si»roml Dioi.ifii sjiiiMcle; i 2, sciitelhiiu ; 
ib post -.scut ellum; i.|. wing. 15. t«*rgnni: 10. plenrd membrane; 17, sternum. 

the halter. The Dior.ix i-. covered with h.'iir-like ciir\eil scales, and its 
appendages are tlie legs and wMiigs. Tln*re aie three pairs of Ii'gs, one for 
each division of the thorax, wliuh ha\e the inii.d iiiiinlier ol segments - 
coxa, trochanter, lemni, tibia, meltitarsiis ami tiirsus. the l.-itler In'iiig four- 
jointed. The last jtnnt ot the tarsus iarin*s tlie Iwo elaws or ungues, which 
may be tootheil. In the fust leg 111 the male the ilaw is single, ami the first 
terminal lar.sal .segment is hulloweil out. lii the female .ill the legs terminate 
111 a double hook, and the hrsi t.irsal segment is not hollow., 'Phe empodium, 
a median proct‘ss juojecting Ixiweiui the iingm\s is m Aiwf'helcs niacitli fu‘}nu s 
reduced to a tuft of hairs. The an.iiigemeiits of tin* ungues, how«*ver. \ary 
very much 111 ilillerent genera and sjiecn-s. 

The wings ari.se by their liase.*, from tin* side of Die mesothnr.ix, belwi'eii 
the .scutum and the epistenuini. The .interior bolder of the wing is siiaight 
and thick, while the posterior is curved and neai the b.isi* is hildeil m indented 
twice to form squama ami alula The area of the wing, bouii'l-sl by tin* 
squama and alula, is bioken up by a series ol thickenings and iidges troiu 
which the nerves t.ike their origin. Tlie base of tin* wing h.i-. i socket which 
fils on to a knob 011 the einslei iiiiin. The veins of the wings .11 e: - 

1. The Costa. 

2. The Subcosia, which joins the Costa .some disl.ime from tin* .ipe.x of the 
wing. 

b The Radius i {First Longitudinal).- -Uuns from iKise to apex of the 
wing. 
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4. The Radius 3 (Seituid LouqUudinal) -Cciinnirnros m tho miiUUc of 
Ihi* wing, and ‘^Iniillx diviflrs into two bicinrliC'* (Kadius jH 3). i*iul<»siiic; *i 
pu-co ol tlio will}: i,.dli'il llii* first siibmcirj'in.d ii'll. 

5 77 /t’ Radiu- I -r T ii'hiid ! .ouffiiudnuU fV/wj (Niniitu tim*s jii llu' itiiddlc 
ol tlif wiiij* anil uiii- to llu* ni<Lr;i>iii. 

I'he [hiuiiih Jjnitittudiual Viin). Runs Imni tin* l»:isc <)l llu* 

will}; to I he mar^iii. bill lurks (Mt-dui 1 1 lo riu lo>.c llu* si*( dimI iM>sii*rioi o*ll 
7. /he f uhi/U'i [I’lfth I.ougtfudimil Kims troiii Mu* b.isi* and birks 

fl'ubilijs 1 -t lo cnclost* Mu* thud jinsti-iuu nil. 

/'fir .lua/ T4-2 (Ma/// f •ihyiludm.tl \’nu) Kmis a ciiivnl course fiom 
Jls in.ir«;iii. 

In soiiu* niiis(jiii(')i 'i Mii-ii* 1 . .1 '«'*i nn'I .m.d vein (si-\i*ntli lon^itiidmal vein)i 
blit iiiMic (}lii*n Mil*' IS milv iiiiIk .tnl by .1 or ini*iMss,i1 1011 'I here may 
1m* ,i vi'ii.i spill 1. 1 Ol III. 11 km;', !•• I \M*< II t lu* i iibiliis and Mu* an.d vi‘m. 

/ Vtni'et t M .■! t /!•" I fit : » 

(./) rill* I Iimii*i'.i 1 , ln•I^Vl*^•Il Mu* (‘iwta anil Snbio-.t.L. 

ih) 'Jill* K.iili.il, lM*uvefii Iv.idiiis j-i 3 .md Uailms ]-| 5 (scioiid \ third 
liillUlt iidm.il veins). 

(• ) 1 h' K'.irlio tne.li.il. bi*twi*en the Kadiiis and Mi*di.i (thud -1- loiirth 
loni;iindm.il veins'. 

\dj rill* \leilio cubital. lM*l\v'(‘i*n tlie Mi dia and the Cnbilns (louilU 4 
fifili 10111311 ii'litial v«*ms). 

These \i lilt TlUilk out the loUowiiiy, n*l|s; 

I. rill* I'ostal eel!, betwnii I'osl.i .ind 'siibi o*>,t.i but ‘'Ubiliv idi il by llu* 
himier.il vein 

J. '*^ubi ij-»lal |Me<liasiiii.d) i*'!!. bei\\ei*n ^siibeost.i and K.idiiis j. 

3. MtUtnu.d nil. bet Wien U.idiiis 1 .uid Radius J f 3. 

4. J*ir.**t lsnbni.iiL'm.il ei 11 bi tween Radius i 

N'vojid ^ubiiiaii;mal nil inlwieii K’.idins j f ^ .md R.>diii*. j t .*> 

*>. |•Ilsl J’listellnl I ell. betWeill R.idllls ; j ,iiid Mi ill.l 
7. Seioilil rosleilni lell, b'dween Medl.l. I t 

'I'hiid INisiirioi icIl, Irt'tvveeii Me li.i .md taibiln-i 
o ronith 1‘nsleiuii (.11, hi*t v\ei n ('iibil ns 1 i -i 
to. \n.iliell. lH*t ween Cnbiiiis .{lid \n.il i 

II. .AmII.ii y n 11 . biiweiii \n.ii i * .! .iiid \n.il t when piesi iil 
12 . Spiiiiiiiis n’ll. bel'ind -\n.il 3, whi*n j.ii -enl. 

i{ \nterioi ria**al leli, lioimdi d .mt(*i nu ly bv the R.'iliiis 1, posierioily 
by the Mi di.i. .md c*\lein.dlv b\ tin* R.idi.il tiaiisverst* vein. 

I 1 J’osteiii.r li.is;d i*ell, bouiiili*d .iiui*iiorly by tin* .Meibii, .md posl(*rioily 
by the t. nbitii", .md eslern.ilh bv the M(*din \ iiiiil.il v(*m. 

1 li<* will!/ Ill 1 1 SI ,ih •» on .ill it" M*iii., I \c epl the i los-s .md Mu* sjairioiis \« iris, 
\\lii'li .ii( .Li i..ni;eii iii two w<ivs: ii^ 'Jwo rows ol ll.it s(..iles OIL each vein; 
{ 2 } l.iii-i.il -.(.ilc" ..ion;; • .!( li \em. 

iii*i.illv' til. s( ■ I ,iii . Ill Mu* .\nopli(*]m.'i* .iie I.iiu l•uJ.■lte or l«)ii.v; and nariow, 
but 0111 1^1 nil,. ( 1 , /.I,'. f.}/, luis I.irj;i* mllated si.dfs It wall be loimd Mi.it 
S( .ile^ \.||_\ Ii'.e.i ]| 111 til' ill lu rent };iliiia .( 11(1 spi i ies, the piiiuipal loniis ol 
w'lii^h in.iy b« '.Ml III ii'd liuin Mu lollowiii};: 'llu* |}0"ieiii.r iii.ir^m ol llu* 
Wllif* i,.lllUs .1 liii;-. ( Iiiisi .1 Mil. of s, .ih*., .l^|.ln^ed .IS liillows [i] I l.ll S( .ile^ : 
(j) ionfj I.UU eol.ili* s. .dfs {i, ^hoil l.liueol.ile si ili-s .ilteril.lt 111^3 AVltll Mu* 

Jaiu (*oJate .m :ile^ 

Ahdvnu u 'I lieie .iie • \y]\\ -.i '.•nii-nt . in tin* .(bdninen, ea( h of whu h eoiisisls 
ol a doisal plate, tlu* tei I'.inn. ,md .1 vt-nli.d pl.ile. llu* .siei nuin, joined to^i-tlier 
by a pleur.d nienibraiie on wlmli lu* tin .ibdoinin.il sjaracles said to number 
.SIX (jr eij'lil by dill(*ienl '>l)s(i\ei. 

On tlie posterior i*nd of Mu* iiinim.il *ef;iii(*nt ;ue the e\t(*rn.i.l p'liital 
(organs. In the m-'de ihesi* eonsisi ol .• pju ol 1 .li};i* bas.d lolies, e.iLh teiiiiin- 
tiliri^' in a ciasj) .sef^inent arm(*d witli a il.iw, thus lotinm;; Mu* il.Lsp(*r. The 
arranj3enu*nl.s of the ni.ile f'eintalia \.iiy so mneli tluil llu-y h.ive been ii.sed as 
a method (;l cl.issific.iljon. 'lheri*foie it is lun-ss.iiy to espl.im m a f'cneial 
way tlie teiiiis used with regard to the \aiious p.irls whii h may b(j lound. 
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On the venli’cil surl.ici* of the hnstU Jol)C is the tiiU'nle or loin.. i .illi-il lln- 
chispelte, while from their inner margin, near the a }).iir ol iJ.ispiTs 

^.alled harpaguiu*^, iiiul moie ilistiiUy another jiair. the harpes, proje« I \\\>\ 
at the jimction of the two liasa! lf»be'^ are another pair ot loins the selareous 
loin's -which an? behexed to Ixt this nidimeiilary ninth segment. 'Ilie uiui 
are alisent in the Anopheliiia*. but pr**seiit as a pair of veiitial j>roi ess(*.s in the 
Cnlicina*. Jn the female* there are the llap-like i>Mj>ositois. 

The flat abdominal scales of the other Oiilicnla^ rn e aliseiit 111 the Anophcliii.e, 
fxc<‘pt in one. genus. 

Internal Anatomy. -A few polnt^ with regfinl to the internal finaioiiu of 
the moscpiito may he meiitioiH'd. 

Ai.i.mi- NTXRY Cx.wi 'I'iie alimentary »..iii.il ».»»ii^i^ts of: (i) Mmilh; 
{2) bnec.il c.ix-itx, (?) ph.iryiiv. 01 puinping oig.'n, (|; fe-ojih.igus .md iis 
pouches, (-,) (eso]»h.igeal v/ilxe, or ]»rov<*nli ll•lll^l^; (Oj mid gut , (7) deuin, 
roltjn; (oi re* turn; (1*1) iinus [ridr J-’ig 



I in AiJMiNixm ('\N\i or luu /' hflt ' ,r liuhju ' uin -, \1i.im \ 
(\lier Niill.dl «iiul ^liipl' y, fniniut t^t ) 

1 , M<inih <111*1 l>iu\ .1! i .i\ iiy ; pli.iix n \ . •esi^pluigU'* . j, tlor*^ il an«l \**iitK I 
(e .iipli.igeal di\'( I IK uKi , 5. pioxeidiu uliis; o, s.div.trv gland'., iIiLIiow 
1)01 lion <il xeiiliK dlls , <s, so e.dh'tl •ntoiu.i* I) ; <1 M.d]>igiii.in KIbMll‘^; lo ml* — 
tine , I r, K'l'tuin ; 1 2, <iniis. 

1 Moiiih. 'I he inoiilli is tin pi.i* * wlieie tin* im.imII e. in.iinhbles, l.ibiiini- 
i'f)i|ilL.irv'ri\. liypiiph.ii vii\, .md Iii-.e tngitliei 

( -ft'ilv riie. * \h'nd*. hoin iln* iii.»ii»h In llie \.i!\e il 

.Mill till* ph irx'iis, .Mill 1 > bile I with 1 hitni .Mid h i*. .mi iipw.Mil .muI m Uix.i.d 
diieitiou iMitil 11 .•ppio.iiiu till- pii.MVi>\. \\liin It tiini. -.inl.li el i ii\)w.Lid. 
'J licK' IS .1 piiitiiiii ni It'. riMil will! Il ]iii-.si i.i". .1 il:iiiiii 1 1 iMii I'.i.mi l!ii' ll ‘-•1 

oL the biici'.d c-ixity .ind lias Im i*ii i.illed tin* m.II n.iljle. 1 ins -.irui t ine 

])ossesses txvo spines diiei led do\\ iiwiImU iiitu t li** liiineii nl 1 he 1 .i\ ily, .md U.is 
.lUi'ii lied to it !i\e p.iiis ot |id.it il iiiii .1 li-'. It is ilm'.ivhi tint .is tin*, nii'iii 
br.iiie is winilded .md h.is niusile. .itt.iihi-d to it m m.iv Mi'lii.ite lli.it it is 
used tor sm lon.il purposes ri)>.ii*i-ioi l\ ilieu* is .1 \.d\e In t^veeii tin* Inn.* d 
i.ixity .md the pli Myn\. Iviiie on ,1 lexel ptsl beluiiil ilie posiei lor • n I ol the 
clypeus. 'riiis prevents tin* leliini ut ihiids to the inniiih dm in*.' piMiipme,. 
\iinett .md I )utton di'si iibed .1 1 ompln .iteil sensi- oii>.m .11 tin* pin. lion nl the 
bnei al i.txitv .md the pli.ii vii\. lint this li.is not been 1 onlii iiied. 

Plift/vn.v riu* pli.irx'iiN exti'iids liom the posieiim Mid ■>! tlie bii'.il 
i.ix ily to neailv the posiei lor i iid ol the lie.id. wheri- it ends m tin- n .|•.''^ «*_ as. 
Il Is ^oiisirlerablv huger m lli<* t»-m.de th.in 111 the in. lie bei.m.-- » !•. I.n'iiei 
siirks blood, while the hitler does not The .iiUi nor pnitiini is imIhiI.m .md 
passes thioiigli the iieixe ting belxveeii the siipr.i- .iinl mii 1 le.oiili.n^eal 
ganglia. 'I he poster lor poi timi is tii.iTigiihu . .md h.is .1 i Inlm.i'i . w.ill arr.mged 
into three plates, oik* ilojs.d .md Iw'o hit* lo-veiiti.il 

j*oslei ioi ly, iie.ir the le'.oph.i.gus. tin* iiiradl.ite phM'xiix is sji i.iimdi il by 
a splniutei miisi le. .md the ehiliii ol tins poriion is in . m kid bv mi! ■» . 'vhn li 
end m xery Imk* spin<‘*t, milking a comb like .lp]h aiaiit e, .md p'.-.sd)Iy .icUnj. 
as a sli. 'liter. TJio lliiee ihitinou.s plates luxe poweiliil nui''iles attached 
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to them, of winch the two postinrior dorscil (hldtors run from the occiput to 
the dorsal plate, tlie two anterior dilators (two pairs in the female) taking 
their origin from the vertex are msertod also into the dorsal plate, and the 
five-paired lalero- ventral dilators ansing from the lateral posterior angle oi 
the head pass upwards and a little forwards to the latevo-veiitral plates. 
When these muscles ronlract the iriradiale ])harynx 'beciunes nearly circular, 
aiKl when they relax the walls come togelhei . 

in this way the pharynx pumps tlic blood Irom the victim up the blood 
tiilK' in the proboscis into the ahiiM'niarv canal. 

(Esophagus . — The short o-so]»hagii*' runs liom tlu' pharynx to the ceso- 
phageal valve. Anteriorly it is iiariow. l>iil ])osteiioily it expands so inuch 
that this ])orlion is sometimt^ iall**d the ciop. It is lined with thin chitiii, 
and has many bauds of niiis( I'-s .itladu'd to it. Its posterior end lies on a 
level with iho (•rigiii oi ilu* in si pan ol legs, and at this situation it gives off 
three pouches, two ilois.U ami one veiitit'il. The l.irge \entrril pouch opens 
into the a*sophagii*> ii>* single opening in the middh^ line, and extends back- 
wards iiiidei tin aliriH iii.n y to the le\el ol the litlh, sixth, or seventh 

abdominal segrneni. wJieii tiilly diMeiuIed. In sh.qie it is fusiform. The 
two small lal{-io-ilorNally j>ltUTd junii hi*.s oivn into the sales ol the (e.sophagiib. 
All these .sais are lined witii thin i hitiii and have .some .slight musculature. 


IS 
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Fiij. .pSo.- -Till: Ai [Mi.M \KN t*\\M «»i Aunphdt's i; ai w«/a in siiu. 

(Aflei Null. ill .'ii.l Shiplev Ji-urtuil of Ihgunr) 

I. Prolin.'ii 1.^, 2, bill cal lavity, p pliiiMi.x, ), fesophagns, 5, cDSOphagcal 
pouches, o, salixarv glainis, 7 piuxeiiliii iilii'^ , ^ .iiul •». iiinl gut; 10, Mal- 
pighian tubes, II. ijeiini. I.’ udon. ip leitiiin. ip ie».tal pajiilla*; 15, anus. 

3 'J hr d.sophit^tal \ alrr tn P;,»rrhti nulit I'Ik o-suph.igis'il vahe is an 
aiiiiiihir thiLki'iiiiig ol tin' inte-.tin.il w.dl. due ji.iriiv to cin'ul.ir muscles, which 
aie c.i])able id i losing the Imuen nl the gut when ilie\ loiitrac.t, and partly 
to an in\agir..iinin ol tlie inon aiilernn jinrlioii of the gut into the more 
postenoi thus hirnuiig a vahe JVi»jei.ling liom it are hix small protuber- 
ances. iiifiie maikefi in th<* l.irva than in the ailuU iiisett. Christopliw-s 
coiLsidcr-f that this poilion jiJ ih** abnieiit.ny i.inal e. tlie jimveiitiicuJus of 
other insects It is imt lined with i hitiii 

0. Mtd Guf nr ( hvliUi hulrulf- The mid gut is a straight tnlie running 
from the a*.->opli.ii.f ,d \ .ilve ,ii thi lev.d uf the lust ]}|jii ot legs to the posterior 
limit ol the .sixth .ibduiiiinjl segmeiu ; but this v.iries as to whether it is filled 
with food or not. It <onslst^ ni two parts: an anieiior nerrow.and aposlerior 
more, distended, otteii lalleii Hh- • ^toniaih ’ which Ix-gins on a lovd with the 
.second abdominal segineiil, .'iiuI k the re« e])t.L( le jor the food The wall of 
the stomach is conipos€'d ni tin. fulhiwing layer-. ■- 

(1) A delicate internal c 11 1 u ie 

(2) A single layer of large i xliiidrual or cubical ejullLelial cells with large 
nuclei; their condition varu's with the st.ile ol di.stension of the stomrich. 

(3) An ebistic Iwwment mem brain*. 

- (.1) Muscular fibre.s, ciicular and longitudinal, lorniiiig a loose network. 

In this last layer there arc nuinoroiis air-liilK*s or trache»'e, winch probably 
help to keep the gut in position in the ciclom. 
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7-10. Hind- Out . — This runs from the end of the mid-giil in tlu- uims, lx»ing 
divided into the following regions:- • 

(i) A dorsally bent portion, the ileum, lined by ilatlened epithelium. 

('2) A ventrally bent portion, the colon, lined liy cubical epithelium. 

(3) A dilated portion, the rectum, wluch has six large ovoid papilla*. 

ITic rectum narrows just before the anus, which opens on the last segment 
of the body. 

Malpighian T ubes . — There arc five Malpigliian tubes oix-ni ng at the i unction 
of the mid- and hind^ut. 

Salivary Glands . — The .salivary glands con.sist of two groui>.s, each con- 
taining three acini, lying on each sid<! of the body, m the anterior portion of 
the thorax, close agfiiiist the prosterniim, and i‘.\leiuling almost as Isir back 
as the proYentriciilus. The du( t.s from each 
of these acini unite together to form a 
single duct on each side, which passes lor 
wards thrf)ugh the neck into tin* head, when* 
it unites lK.‘ni‘aththe.sub(i‘snphag(Ml g.inglion, 
with its fellow nf the oppusile side, to iorin 
.1 common sali\ary duel. Tliis duit ixisses 
forwards to end in the salivary pump, which 
is continuous with the salix.iry giouxe nr 
canal of the hypopharynx. The thin of the 
salivary gland. Iheiefon*. is not lu any w.iy 
connected with the alimeiilary canal. Thesi* 
glands, which are much larger in the female 
tlian in the male, arc < ompoMsI of at 1111. 
surrounded by a h.i-»eiiieiil niemhiane wluch 
is very delicate .iiul strii< iiireless, and upon 
which re.sts a single l.iyei «>! (*]>itheli.d teils 
surrounding a ceiiti.il Iiuikmi. 'the wlmie 
acinus lies in a deft in the Jat-htidy. 

Space docs not permit of descriplitiiis ul the 
va.scular, nervoii** aii<liuuscalarsy^t(‘nis Ixing 
included. 

Hv productive Organs. 'Hie female repro- 
ductive organs cdimsI of oxaries, oviduct.'^, and •* tiimiuon o\idiiit. a mucous 
gland and its that, and a h}x'rm.iihei .1 .iiul dm i . wlnh- liie m.de organs are 
testes and vasa delereiitiii. which .iltei leieivuig tin dnitsut the ii'iept.u.iila 
seininis, run to an cj.k ul iloi y duct, winch ends 111 .1 ■'hort )»eiiis. 



l*i«. ^S;.- -lua. oif ‘Inopheltg 
niacultfinjuis. 

( \fter .Nutt. I II and Slnpley.) 

On the lei I the egg is seen 
Innn abave, :md on llie right 
Irom the side. 


Life-History. -A mosquitu p;isscs lliroutrli ;i n)iiij)li('at(‘d life 
cycle, consisting i»f lui egg, ;i larval, a ml a pupal slagi*. the. last- 
named giving ri'NC to tin* perfect iii'^ect or imago. 

Soon after a female insert is liati. hetl it probably becomes fertilized, 
though some authorities believe that this iloes not take place until 
after th(*.lirst meal of blood, which in any case prtVeiles the ovi- 
position, which takes ])lace in the early morning. 

The eggs, whii'h number about ont* hundrecl. are laid upon the 
surface of the water, tm which they may be seen arranged in stars, 
rows, or triangl(*s. 

The eggs of A. nuicnlif^eums are boat-shaped, about 0-5 to i 
millimetre in length, with a flat upper and convex lowei surface, 
and with one end somewhat broader Ilian the other. J'lie head of 
the lar\a will be found at this broader antoriiw I'lid. The uj)per 
surface is granular and reticulati'd, while the* lower is smooth. 
On each side of the middle third the chitinou^ cajisule is tlirown into 
folds, calk'd floats, while the margin projects as a chitinoiis frill. 
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The cliiration *»f ihr egg ^tnge has not been well delineil. Nuttall 
and Shipley give U\u to three days, foi Anof^hclts maculipcnnis, but 
it is probable that it is sln^rter in the 
tropics. The ai>p«‘:irati('e and grouping of 
the ('ggs arequiti' dillercMil in the Cnlic iiae. 
as uill be inentioiu-d later. 

I he larva escaping from the blunt 
anterior einl of the egg by the shifting off 
of <i ]>ieee lik(‘ a cap from the rest of the 
diell is M-eij to eonsi^it of head, neck, and 
.ibdoinen. 

Will'll iiist h.iti lu'd the hcMcl js very black, 
hut l.iiri fii It hciiiTiu's ]i{>hlcj 111 CDliiiir, and 
•li.iu- I li.ir.ii ten'll ic in.u kiiigii.* At tlio back of 
till liiMii iht'ii'is a little notch, and ironi tins a 
V— li.ipi-d d.irk hue ojieiis forwards, iormed by 
tu-n diveiL'iii^ liiiuls ol rliitjn, arranged along 
wliiili ire pigment, wliich give rise 

III ill* I li.ir.ii teti*.l]i ni.irkiiigs. Theie are two 
l.iigi I l•lllpllllllll I'Vi"* li(‘ 1 iiii(.i eaeli of winch lies 
.1 '.nude I \e '.p**l, or iivelhi'. 

'1 in .iiiteiiiia .lie miispiciious rod-like bodies 
iii.l'iiL* 'll i\M» li .d 'h.iped a]>pt*ndages, between 
win.li iv ,1 biaiubed li.iir while .mother hair ol 
'.p**' HI* iiiipiii t.iiii •' .nises tiiini .1 p.*i)>i11a situated 
.t the luiiitinii nl tile jiriiMTiidl aiid middle 
t liiiiK 



/•- 




1 h tui I'll til*' iiioo. Ill till' .iiiieiina .mil projecting 
loii’-.'iiK iliiTe IS a smnntli slueld-like are.’i, the 
I h'peiis will! Ii I. line, ti till’ 1)1 "LN, Itiirs. which Jire 
• d-.*. Ill s|h'iilii iiinxii tain e 'I'vv'ii ot tlU'se h.urb 
(i)ii>'niii ii\|H‘.>| li.iii-t .iTise .iiiierioriy near the 
iiiidd!i' li])i . I Meiii.d ti> lhe-,e lie thc external 
il\|ii.d !• !!!'. whii li .uise liDii) llie outer angle 
i.l ihi ilvpi'ii'.. .iiid lii-limil ilieiu lie the jjosterior 
il\pi •] h-ii^ 'siiini'tniii s their js a btisal hair 
. .^.iii.iu. M-i ’i-.j... X. I’M* I'l.d In ilu ..fill nn.e 

/f .'/ //iiwi#/''i • e. until p.'i Is . .Ill a .t i)i twii large feediiig- 

li! It'll'* t\\ii III.' \dl.ii V' p.d]is, i\\o iiiiindibles, and 
J I'lt* 1.. 1 1 1\ p'-.'l li.iii - . tlie M'lili.d iiii'ih 111 Inn the iimler lip ot 
2 . i.\ttn >1 1 1 VI II .il I’liis. Mcineii .1 ii.iui.d ^ liitiTioiis slriu.tuie, and a 

5. .iiiii'i.i' • j h' ,11! 111,1] 1. v,iniin hlvi piiiie-,.'» iiiMieil with haii.s piojecLing 
I. ..h'!'.- hi t wi'i'ii till* bi ii.'.lie.s 

men, ; pili>nii h'li, i-. 1 1„. i- l.nu.*, hk le.isiiig in size .as the 

.siiginaiu ij ‘ I :• u I,...! l;i..\.’. .iMij. It h.is luiiiieioiis hairs, ami 

segnieiii • ..iiu liiiii*.-. .1 p.iii nl the p.din.ite li.iirs presently 

111 til- dfsi rilii fl 


>0 


Vu. 

. I ht*f‘h 


'''' L\i.v\ 111- 

^ /;» /. //.' /I. 


/ «. I . .. II ... I wl.. . I 


There iiie iinu -r'.'im i-' - ni ih* .ihdi.iiw u. nl whi* h tin* 1*1^11111 is characterized 
bv pc>.ssessing tlie i'Ji'-miiu' ..i ii.i o.iihe.i anil the nmtii by possessing four 
large papilla'. .Old li.i II pniu 1 iiiu; diiwiiw.iid, .nid b.u Uwriids The iirst two 
segments pfi^ses.s a ji.ii- nl I Li.’.f ir it lii*reil liaii'. mi I'.u h sidi*. tlie third a single 
hair fill (;fu h side ’I le* nihi-is lin nni pos-,t .--s ihc'-e h.iirs. (Vrtain of the 
ahdniniii.'l '.egmeiits liaxe sjn ill i.'it -h.ipid li.iiis, e.dleir p.din.ite li.iiis,’ fixed 
by a ',iiort stalk on t lie Ollier side I.l ill. dnrsum nl the seginenl l'\i( li ol the.se 
toiisisis oi inneteeii o» Iweiilx li-.iilei- wliuh.iu e.Lp.il)le ni i.lnsiug .iiid ofieniiig 
njimi the stalk like a. Ian '1 lu-sc h.uis .m* 1 luiiiiii iit.uy in ihi- fieslily h.ilched 
laiva, but in the adult they .ire well nuiik* *1. and h.i\e been used lor purposes 
of cl.issiJirjitioii, ar coriling to the variations in their nninbei and position, and 
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the characters of the leaflets and their terminal hairs, if . '1 h.*so hairs 

are of use in helping to keep the larva in its lionzoiilal position when it eomes 
up to breathe on the sin-facu of the water. 

The stigmatic siphon is plated, as already ineiilioned. on I ho eighth .seg- 
ment, forming by niCiins of rai.sed, toothed. I'lutinctus jirocesses a q uadi i lateral 
space. 






Fir,. {7)1}. ---LXhVA OI \\ \NiilMlhI IN'I MCI I VINt. I*\i; \I LI L TO 

nil \V\iiK 

(Moilitieii altei Ihiw.inl ■ 



Fit;. CM- A I'm If INI- Mosqi'iio iiwc.iM. imiwn 1 i:om mi*. 

Rl-ACl f>I 'IHI. WaIIU. 

" t\1tfv How.ird ) 

The teeth an- ol great nnpurtanre, Iwuiig capable ol lK*iiig a]»]»ii>\inuiiecl so 
as to close the cavity, and tliiis jncilett the two cqnMnngs ol llie li.i« hi-.e which 
lie in the aiUcruM ])orticin f»l the siphon, l-icni these opc nine - the king 
tracheiT can bt' seen running iioni back to trout almig tin* lai\>( 

The duration of the larval sta^e vaiirs witli food and ti'nipcra- 
ture, being longer in tlu* temperate /.one than in il*t tiopics. 
According to Stephens, it is twelve davs in Cdlia argvrofuysis and 

5^ 
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eleven days in Myzmyia rossd, while it may be d^tecn lo twenty- 
one days in Amtpheles maculipennis in the tempcmte zone. The 
larva grows by moulting several times. 

Culidne larvae are easily distinguished from Anopheline larvae 
by the fact that the spiracles are carried on a long respiratory 
siphon, formed by a prolongation of the dorsum of the eighth 
aMominal segment, which has bc<in ustd to distinguish the different 
species (Fig. 390). ' 

Bdowlhc siphon vn the eighth segment there are sphiea;, foming 
a comb, while along the length ol ihi* siphon there is anqflie!; ceaXih, 
distal to whidi is a tuft of hairs, 'rhe variations in these structures, 
together with those in the length and breadth of the siphon* asso- 
ciated with ll)o>r of thr antenna* and clyp(‘iis. afford means of classi- 
fying the ('nlieine laiva*. For furtlier information, consult either 

ThtK>bald‘s Monograph, vol iv., 
- p. b. or Felt’s paper, Bulletin 97 
ot the Division of Entomology 
of the New York State Museum, 
llie Megarhinina^, ZEdinas and 
Uranolamiiue possess larva* be- 
longing to the Culicine type. 

Ihe pupal stage lasts about 
l(»rty-(*ight hours. Towards the 
end ol an afternoon the pupa 
conies up to tlie surface, and the 
ilorscil porti(»ii of the thorax splits 
with a T-sliaped lissure, and the 
adult iiisei't or imago emezges. 
Pup<e do not eat. 

Differences between the Ano- 
phelinmand Culicina.— ThediSev- 
J'K.. OF Anof^hdes oiice between these tw'O important 

maculipennis. lamili(*.s may popularly be de- 

(Ailci Nutidll rind SJujjU-}', Journal ^'i*d>ed as follows: 

oj Hygiene.) Tlic xYiioplidinai, as* a rule, 

project from any jdane surface on 
which they nuiy be resting at a shai-ply ilefined angle, owing to 
their head, tliorax, and abdomen lorming a more or less straight 
line; while the Culiciiue, on the other hand, do not make such a 
well-defined angle, owing to the fact tlicat the abdomen is not in 
the JSame .stiaiglil line as tJie long axis of llu* thorax. The eggs of 
the Anophelinie .11 1- hud singly, while those ol the Culicinse arc laid 
in rafts. The larva* of the Aiiophelime ha\ e 110 drawn-out siphons, 
and therefore lie more or less parallel to the suiface of the vrater, 
while the larva of the ( uhciiife hang downw^ards. There are, 
however, exceptions to these rules — ^llius, c.g., Myzomyia etdidfades 
rests on a surface like a Culex, iu>t like an Anopheles. 

Bionomics. — ^The imago emerges from tin* jiupa during the late 
afternoon, after which the females are ready for fci'tilization by the 
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males. These latter can sometimes be seen in .large numbers, while 
but few females are observed, which is supposed to be cluiraci eristic 
of the breeding period. 

The female alone bites man and animals, apparently for the jmr- 
pose of obtaining rich food for the eggs, while the male feeds on the 
juices of plants and fruits. The female can also be seen feeding 
upon vegelabhi juices, though this is mor(» comnion in the females 
of the Culicinie than in thobc of tlie Anophelina-. li is» believed 



Fiif. Dia(<kam ri) [* u . -Imaitkam ro J'k. eM I>iagkam 

SHOW XH 1 £ PosTUl'E .sHClW THE PusTPKE f»V To »W TIIK Poh- 

OF AN .\NOJ>n KLINE ANOrilfK .Ani »pnKLINE Il’kV '>!• ClllfiX hl~ 

Mosgerio «in a Wmj. Mosyriro un \ Wall. .uetn o.s a Wall. 

(Alter Siiinix)!), trutii Ihi* Mt'fiittii loiounl.) 

tliat a female leeds on bldiul oju.e a d.iv in natiir(\ but this is 
a difficult mailer t<> be. certain about. 'Phe mechanism of the 
bite has already been described in page .523, tt> which reference 
should be made, ft will also be noted that the structure of the 
female mouth-parts is adapted lor piercing, while that of the 
male is not. It will also be renn‘iui)ere(l that only tlie stylets 
pierce the skin, and that the labium never does sti. hilection of 
the victim by the malarial germ takes jdare dining the act ol 

biting, as the s])orozoitt‘S 

pass down the hy]jopharyn- 
gi al Ol sfilivary tube, while 
tile miection of the moscpiito 
is effected by the blood, 
Fw. 395. — Kaft of Culjoins Eggs. whii li passes from the victim 
(After Saniboji.) along the labial or blood- 

lube into the month. So 

much blood may be suckiul that it may aj^pear per anum. 

Usually the mosquitoes bite at iiiglit, and preferably in 1 lie dark, 
as, for example, they will attack the ankles of pcojile whih- sitting 
at dinner at night. 

After feeding, the mosiiuitoes usually retire to a d.irk portion of 
the room to digest the food. It is noticeable tliat they avoid 
white areas during the daytime, and prefer dark- coloured legions 
away from the liglit, and hence are very difiicult to nnd in ill- 
lighted' native huts. 
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In llu‘ (‘iirly morning tJio femali* Hits llu- ncaresi water and 
lays h<*r eggs, rsnally sht; does not tiavol lai, but is bt‘lKV<*d to 
bo cap.iblf of going at least hall a iinlo iii rase oi iirod. 

The frill. lies ol (hr Ciilicimo do not a]*])( ai to roiMcrn iJirmsrlvrs 
as (o llif n.iiuif of tlu* wat<*r in AxIurJi iIha la\ llirii rggs, but tlir 
Jciiicilr Aiio])lirliii;o ])rrlrr rlrtiii w.it»T ^M!h a ('rit.uii .iinouiil of 
Word. Thih water m.iy be ihe b.irk eddies ot a ii\ei, wlieie tlioie 
Is tile jiroteelioii oJ tteeils, tu tin in.iigiiis oi l.iige lakes, wliero 
tleiise surfa<'e \egi laVion is to In* IouikI. oi aii\ ('olleelioii ol water 
whirh rontaiiis green \e^elal niaiiti. or. Ituliiig these, any i ollee- 
tuui of lre^ll or modi 1 .ite]\ -..di w.itt i Smiill an<l laige wells ai e a 
proliiir souiei ni mo'.«tmi oe-^, .1- .11 1- junldh-s, .md wain 111 biokeu 
bottles, sill lb. .iiid esjiei i.dl\ ill pkiiils like bandioos, etc. Having 
laid the egv^s. tln\ rei in- lo some daik nuneT during the da^liglil, 
and I'llieige at night loi .iiiotliei Iim iI ol blood. Ilow long lliey li\ e 
is not known wnli eiil.iimy, and will bi disriissed, logetliei willi 
other leal in i‘s ol then biniuann s. in t'hapt (‘i XI... iiiulei Malaria. 

Mos.[nilc.i*s ( iin liibei n.iie dm ing tin < old weather ol tJie tein- 
]>eiate /.oin . .iinl a'sti\ aie ilni mg the rl]\ hot we.1l Ina ol the tio])ies. 



In tills hitter ('ondition they bite .iinl sink blood, but ap])aienl]\ 
do not hi\ eggs, e\ ell il w alei i'pio\iihd. 'I In eggs are kept alloat 
on the sin lace oi the w.itu b\ tin 11 stinituie. and m due couisi- 
gi\i' Use to Ihe larxa-. wlinh aie gie.it ».ihis. lixmg not merely 
upiiii niiieeiluiai 01 gamsms. stn h .is alg.i .ind diatoms. 1 ml also 
upon theii lellows. I*or jnnposi s ol obtaining air the\ aie eom- 
])elled to conn I o I he stii l.n e ol thexxater. I’lie Anojiheliiie larva, 
not ]Mi M ^^ing .1 ''ijdion, li.is to In nmie 01 le-.s ]>aralie] with the 
surl.n t ol ihe \vat«‘i m older to i-n.ible ilie an to enlei the sjiiraeles, 
iiiid this It I'^ ,dil« to (Id bv the aid oi iln )i.'dmate hails already 
mentioned: while the < niu me laix;e liaxi nit n lx to bung the 
apeK of tile sijihon lo the sm hn e ol tin xxater, horn which they 
ai>pareiitly hang doxvnw.uds. L.uxa- .iie rerlamly able to hiber- 
nate, and ])erliaj)s eggs .jbu 1 ii,. pupa doe- not leed. 

Mosquitoes liaxi' m.inx einnins and |iai.isiies. but the most 
important lioni a ])oiiil ol xnxx ol llie pio]>hyl;iMs ol malaria are 
those whidi eat llie eggs, lln* larxie, and the ]nij>ie, of which fish 
axe the most impur 4 :unt . 

In 1905 C. K. Gibbons pointed out that a small lish, popularly 
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lermod ‘ million^,’ wliicli lived in shallow W'ater, wus a voraeinus 
leediT on ef^g*s. lar\te, and inipa* ol juo^cpiitoes. These whii h 
I)elon.t( to the spi*c.ies pariiniifcs de are ioiind in 

Barbados, whie.li vi-ry Inv Ironi inalaii.i. Thry .im* very small, 
till* fnll-j;ro\\'n lem.ile only ine.isiii iii^ li inches in leni^th. whih- 
tile male is smaller, riie leinale is dull in eolnur. while tlie male 
is distin.t'uished bv led s])lashes and a bl.uk i-iienlar dot on its 
sddes. The threat import a nee ol t*irs.‘ little hsh is that lhc*y are 
able to live in very shallow w.iler, aiul In \\oit then w.iy in anionj^ 
dense siirfaee Velvet at ion. and lhusti> i:^.iin .leee'-sto the larvie, etc., 
of ihe inos^juitoes. wlfii'li otherwise .ire pioieeie<l by the we**ds 
from .ittaeks by the larj'er hsh. Their el;i^v,ifir:ii ion is 'Teleostei, 
IYa3)loiui. Cypi modorit ida*. f^enus Ifti/yltn hihis Me( lellaiid. 

Tin* lainilv eonlams jjo spteies. ol wliieh onlv 50 hvt* out ol 
.\meriea. lla]»loehihis h.is j j -.peeie^ 111 Aliie.i and 55 in Asia and 
Aineiie.i. There is lui d«»nb1 ih«il iIh-m* sni.dl lish should be'intro- 
dueed into m.d.iiioiis pl.u e . .is a proph\ l.u t u nie.isure a,£>.iinst tlu* 
di'.iMsi*. Mihei < loselv .dlied s|ii*.'ies are (». ccrsicttlnr (iiinther, 
iouial 111 St. l)oiniiiL;o. .md (,, lnrm>>\n^, ioiind in Idoi ida and South 
( arolina. With »i-j;.iid tootliei ^peeii s . mtiUii n^ia is said 
to be ol j^reat v.ihn* in eonaniimt' laix.i*, e-.prei.dlv w hi n ))ioleeted 
bv dense sinlaee \eL;M;iiion IveeeiitK <ir.ih.ini has ie|>oited that 
Utf/ylncliilNS puiluimt Ihnih n,y:ei . loii, .'iiid II. A//i/.sr/u///.s Sti*in- 
dai-hner. ot the ('vpi inoilont id.e, e.it l.ii\a* ^ie(‘dil\ . 'while 

Ciowdev linds the same lor Inmiatus :ind 1 1 a hi lit a 

pmnihts Houh*nL;er, mio(i, in r^^.inda 

('ertam ])lant-, «is is well known, 1 ollei t w.ilei, espn ially the 
broiueli.i-., the bainboo'^, and the piti h* r pkints. In ihis w'.iter 
('ulieine and sonielinies \no|iheliiie l.ii\.e (*.in he Ioiind. V.. K. 
(ireeli. ol ('exloil, h.is -.Imwil tll.lf the liOWel S ol the lob-.| iT i IdW 
pi, ml (Ifc/iitiui'ir hmsihcusi^) e.m hold .1 eon-idi 1 .ible .inioimt of 
water, m whieh he Ioiind Stei:oin\i,i and l)is\oidra I.iin.i in lai'ine 
nuinbej s. 

Classification. X'aiious niethoiK nl 1 Ias‘.il\ inj; mosipiiloes ha\e 
be(*n brout^ht loiward. 'The eai lie-.t w.-n b.isrd n])on t he eh.'iraeleis 
ol the Ji.ilpi. i)Ut III I()oi 'Theobald 'liowid that the\ were ilsele^^ 
lor c'lnvl hm;^ but speeilie I'li.ii.ielei ist k and b,e-i d hjs lai^ei divi- 
sions on the \ .iriat ions ot 1 he -.eales on t In hi-.id, bod\ . and wiiiRs. 
Felt broii.tjhl lorw’ard .1 el.is-.itie.il ion ba-ed iijhiii the m.ile e,.nit.ili.i 
and the w'lii^ veins, but, .as 'Theob.ild leinarks, the inajoiity ol 
knowui mos(|uitoes beiiu* tem.di*. it is most uialesirabh- to take (»nly 
mah* e.harae.ters lor the elassilieat ion. Keei'ntly Dv.ir and Kiial* 
have issued a elassilie.'ition <»( the I'ulirid.i* by kiiv.'il eli.nai ters, 
and Eysell has adv.nieed in.itters eoiisiderably by sip.nat iii^* the 
Corelhriiue from the Culie.ida; under the term ( '01 et hi id.e. because 
the C.orethrkhe have an entire ahseiiee ol the hm/Lj j'ieieinjL; jiroboseis 
and of scales in tin* adults, ]>olh ol whieh .ire m.iiked le.itnres of 
the Culicida:. It w'ill be evident that this is uselnl. Lutz lia? 
brought forward a classification based upon larval and adult forms, 
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which Theobald has modified and brought into accord with one 
based upon scales as generic character^, and this classification is 
follo>^'ed Ik'Iow. 



I'n,. ;•»; Ml Ml ANO Scitiiiim « 

MI'.ijAKMIN'I s. Til snri\v' Till Sr M | S 
(Jn ilw* nj*!!! .1 poihlo vicvvcil I hr M.ilrs 
(Aflor 'lliroUikl, ‘ Chiliu<hr (»l tin* WorM 


Tiii^orat.d’s Classtftca 
Tiox.- -Tlif* Culicida: may 
be dividcnl into siihlamilicb. 
according to the cliaractei's 
ot tlte Si:a]('s on the. head, 
body, legs, and wings. 

A.. Soul ellum simple, 
never trilob(*d; pro- 
osois straight. 
pa]]n long in male 
iiiwl female — Ano- 
phcUntv, 

K. Scut ellum trilobed: — 
T. *''-oboscis strongly 
recurved : first 
submarginal c(‘ll 
Very small- Me- 

11. 1 Yoboscis straight : 
posi-scut ellum 
nu(I(*:- - 


I. \V ;;.s witJi SIX lo iludiiial scnle«l veins:- 


ii) Anteinui* with se< nnd joint normal in length: — 

{(f) I'lrsi* submarginal cell .is long as or longer 
tli.iii file M*eond poqeiior coll. 

l*alj»i in the b-male shorter than the 
]»rob«»si‘is. long in male- -('nHcina, 
l\d]»i short in both M-xes- AidintE. 

(If) KirNi 'jiibnnigin.d i*e.ll very small: smaller 
Ilian sic<»nd posirrinr- rami ian him. 

(ji \nfiinia- with second joint very long-- J>cino^ 
( mil him 

2 . Wings with '^rxrii longitudinal sealed veins- Hepta- 
phlclfnmyivm 


III. l*rnl)nseis sti aiglit : post -sent elhiin with sc'ales or chietJc: — 

1. I*al]ii long in in.de, sboit in iemale-- 

poninm. 

2 . Palpi sin ii t 111 bot h sexi's.- -Dnidromyinm, 

IV. Proboscis elbowed Lifnaimm. 


'Of thijsc, only the .‘\Tio]>helina* and the Culicinae, and possibly 
the /Kdina‘, contain sjmcio'n of importance in tropical medicine, 
and concerning these subfamilies a few details must be given. 
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Anophelin^. 

Definition. — Culicidse with slr*ught proboscis; palpi long in both 
sexes; occiput mostly with upright forked scales, never with Hat 
lateral scales. Thorax with scales or hairs, scut elliini never t rilobecl. 
with scales or hairs. Post scut elhiin nude. Abdonu'ii with hairs or 
scales. Eggs laid singly, and not in rafts. I.arv.T willjont res]nra- 
torv siphon. 

This is a most im])ortant subfamilv, bc'canse it eont ains tin*, species 
which are known to carry malaria. T\\v list of known carri<‘rs 
will be found in Chapter XXXV. (p. 883). 

It is important for the student of troi)ical medicine to be able 
to recognize the genera and species of the mori* important Anophe- 
linae. For this purpose we give the following tables taken from 
TheobakPs ‘Manual of the Culicidje/ vol. v., iqio. For fuller 
information the original w<irk must hv consulted, but it must be, 
admitted that there is a growing o]iinion that Theobald's goncira 
imperce]>t ibly merge with one another, and ar<‘ not founded on 
essential points: and Edwards hasn't urned t o two genera. Anopheles 
and Rirone-lla, therefor(' in r.hn]>ter XXXV. (p. 8S3) we will give 
another classification when c<'n-.idering the ano]>helineswJiie.h carry 
malaria. 

Subfamily ANtu*iiELiN-« Theobald, tqoi. 

Table of Genera. 

A. First submarginal cell very small — Tiiroftella 'rht'obald. 

B. First siibinarginal cedi large: — 

T. Antennal segments with dense lateral scale-tufts — Chafjasia Cruz. 

II. Antennal segments wilh oulstnncling scales on the second segment 
and more appressed ones the first At least one abdominal 
segm<*xit with long thit more or loss spatulate scales — Calrertiva 
Ludlow. 

111. Antennal segments without ili'iiso lateral si'ah'-tufts: — 

1. Thorax ;md abdomen with hair-Jike curved sc.'iles:— 

(if) No Hat scales on head, but upright forked ones. 

( \) Basal IoIk* of mtile genii ;ilia of ont* segment. 

( 1 ) Wing scab's Large, lanceolati'- - . 1 nopheles Mjdgen. 

fj) Wing scab's mostly small, or narrow, or slightly 
kiiiccoLile c<isla'spotted— -Mrsomvia Blanchard. 

(0 Wings similar to ( 2 ). but with fourth longitudinal 
vein ver>»’ near base of tliinl Prothoracic lolx's 
with oulst.ini1ing scales — Nenhivzomvia llieo- 
babl. 

(.|) Wings with p«itches of l.irge 1 iifl.it ed scales — 
Cyrlnleppiffon '“rheobald 
(r.) R.isal lobi' of two segments: — 

Prothoracic lolx'S with dense ontst milling scales— 
Feltinrlla Theobald. 

Ih) Median area of head with some' flat sc.alos; prothoracic 
lobes mammillated. Wing .sc.iles lanceohiie- 
Theobald. 

2 . Thorax with narrow curved scales; abdomen hiiirv: — 

{a) Wing scales small and lanceolate: head with norm.il forked 
scales — Pyretophorus Blanchard. 

(b) Wing scales broad and lanceolate: head with broad scales 
not closely appress^, but not forked or fimbriated^ 
Myzorhynchella Tlieobald. 
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3. Thorax with h.iir-like, rurvecl scales, atui some narrow curved 
ones in tionl ; alvlnmen with apical lateral sc.ile-tufts and sc.ily 
v<-ntei : no viMilral tuft. Wiiij:; ales Liiiceolalr Atyibalzui^ta 
1 Ue(>h.ilil 

i| 'riiMF.ix with li.tii-hke, ciirveil Males, no latei.il .iLidoininal tufts; 
ili'^tinct .ipn^al ventral till t P.ilpi di'iisely se.iK Wiiij^ with 
il«‘iiM*. hiiRc. lanceolate se.iles MYj^nj/ivm/ins lilaiii Iniril 
5 . '1 liorax with hair-like, ciir\<-d st.i|e<,. and some narrow, curved 
IfitcTal OIK'S ; abdoTiieii hairy, wit li ileiise, long, liair-lik(\ lateral, 
apK.il, scaly tnits Wing stales sht»ri, dense, lanceolate; fork 
<*elN .short- - t 'I'heolKilil 

0. Thor.ix with vei v hnig h.iir like, c nr\ed scales; ali<lonien with 

ha IIS. escept la i twi« M-gin**nts. which are scaly Dense 
.st'.ile-liitts to hin.I l••m•»r.l W mgs with hTuadi.sh, bliiiit, lancco- 
Jiite si-.iles / .•/'/'.is; '1 heohald. 

7. 'I'liorax .Mill alwliiini'ii with stales: 

(fi) Thoi.iiii scales n.iiTiiw-cni \etl or spimlle sha^x'd ; abdo- 
Miiii.tl M ih's as latt'iaJ liilts and small riors.il patches of 
Hat stales Xyaso/Z/vpi //ir.* lll.nic h.ird 
f/ij Xlidomeii iie.Lily (ompletelv sc.iled, with long, irrt'gnlar 
sc.iJes. .111(1 with l.iteial scab' tiift.s Cellia TheoUdd. 

Si j Niinilai to .iliii\e. hut m* latei.il scale tntts -Xrorrlliti 
The..!)., Id 

It/] .XbiloiiK'ii I oiii|>leteiy SI aled With huge tl.it sc, lies, as in 
('i*/iX Alt/y*i hint iitt rh**'»l>ald 

It) 'llitii.uit St ales h.iir-like c \t c*f)i a fev\ n.M 1 ow cm veil ones 
in tiont, .ihdnnim.il st.iles lung, bioul .ind iiTi'gular 
J\tiif\.i,f l1ieol).ihl 

(/i 'Ihoi.ix with nairitw li.ni like, oiiixeil sc.iles, some broiid 
straight Slides, aiiil some spaliilaie l.iK'rall} . Abdomen 
with tine hill*, extepl hist three segments, wMiicIi have 
Stales 'I lifts oi Slides oil liiml temor.'i Wing .si'.ihs 
l.iiuiol.iie - \hnirnniho\ui t'lii/ 

XoiK ■ The genus CtrUu/io Dv.ir and Kn.il) is s.inl 1 »\ 'I heobald to lx? 
inv.ilitl, tx'ing l).isft| on Anitj^lf lt'\ iutht'ii. whit li is .1 true A nofihclt's. 

Anopheles Meiccii. iSus. 

Kssenli.illv Anoj^h^lrs aic Unipei.iti' '/uiic tii hill si.ition .\iu>]>licliiKe, oi 
wdin li the' type /mi/>////r^ niiit tt/i/'rnin ^ Mcig**n. iSi.s. h.is Ix'en already 
• lesi.rilietl 

l-aghleeii spe, ii.*,.iic tIeliiiiK'ly kiniwii. but in .nldition 1 hc'ie .ire the niicertain 
‘-pi-iic. 111 A ft n W ledi'iii.iiin , I nuntini Li\eiaii, A. Jmrsati 

I .'timnti l.,a veiaii , A rr'ilitifu nnis Dv.ii .md Kiiab. ii>o0,/l •itrifft- 
ninntl’i 1 >y.M ami Imi'Ii. lono, I ti/’ininitii iiin 1 >v.u .mil Kii.ib, inoo, A 
jHfViitin' I, ttl,i 1 )v.ii and Kii.di, looo. ett 

Thiiib.di', gi\cs tlw' liilliiwing t.ible bv me.iris ul winch the spc'cies may be 
rc*c(»gni/i 'I . - 

AmH’HI i.i**. 

A W’lngs siiolted ■ 

r Ix'.gs niibanih'il • 

1. W’ings w'llh spots till nil'll oj collections ol .-;i;ales on the wing 

held, iioiost.d s]iots niuniliprnun Meigi'ii 
1 Wings with light .Mill il.iik f'l'.l.il imirkings. 

(1) Costa W’llh iwt^ vellow sj)f)ts;- 

(a) J«'irge S])i'cU's; - 

(a) No tnnge-spots Say. 

(b) I'nnge-spots pri'scuX- - p^eudnpunctipenms Theo- 

l>ald. 

(ft) Small species. Wings much spotted--/m»c«5ca»M5 
McCra^en. 

(2) Co.sta with one spot — perplextis Ludlow. 
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11. with basal palo bamls: — 

i. Co'ita with two laim* d.irk s]M»ts Ciih*s. 

£. Two Uir(;u aiul twn snitill btisal spots -fnrmosns Liidlow. 

III. with iiarniw .ipu .l 1 IiauiIs:— 

('.osta vl.irk, willi Uvu sni«ill v^'llow sp«»t -/I'lY/i riirn- 

b.il(L 

H. Wiiif's liiispotlc*!:- - 

1. unbamled' 

1 . Tliorax .idornoil :»s in CinviUni- - coy t’lhnu tics 'riu-obaUl. 

2. 'rhoi'tix iiormai oriianuMilalion 

(r/) Socond ioik ivll in in li moi(‘ lialf the loii^th of tlu^ fust. 
(]) nnli.indcd 

(\} IVtioli' ot lust iork rt'll nunc than one lliiid lon^tli 
of rcdl 

Abdomen witfi }»iilden hifnrrufit^ laninuiis 

\bd<iiii'‘»i vvilli blown h.nrs .//■'r/ /rii'./s 'I lu'obidd. 
(\\) I N't Kill* III loi U ((‘11 ont‘ 1 liiid len;;! h 111 1 ell — 

httylnit ('oipidletl 

(.:| I'.dpi b.Lnded ! ».irk sjiei les. Wiin* si..ales very diMise 
'1 bet if 1.1 Id 

\\ini» *»i.d(*s not sii 111 * 11 x 1 * Sl.ie^'er 

(/j) Sei.ond link <1*1! not nioie (ban b.dt tbi* li*n][;(ii ol tin* first 
tttlKi HI *l bi‘ob.dil 

11 Le^s b.indi <1 . ' 

1 Hind leinoia oiilv witli bio.id wbite band l,n(lstivi (ide*; 

2 \iiuesot bind tatsi p.ib iiiitiitH liitiliis '\\\oiA\,i]i[ 

Myzomyia Hlaiu b.iid. Kioj 

This Myioinyiii iniliidessoineiinpoit.ini nnixuintoe'- ionnd in West Alriea, 
and 111 India and ('.(‘vlini, wbn b aii* (Miiieis ol malaria 
The dlt'l^lloslK'. l.ible ^i\en bv lheob.dil is .is billows: 

M\ /OMYI 

A. i'lubosei.s iiiLbaiidt'd : 

1. Le;;s b<in\led:-- 

ift) l*.dpi willi ibrei* while iim»s. 

(1) with laint apii.d ]>ale> b.inds 

Wnm I mi spot let I finn^tii in lex 
(j) Le^s with jM'onniieiil .ipnal pale b.ind** ami .1 bioad, pab*. 

inedi.in baud to loir .ind mnl-nn t.it.M 1 /af ./ Theob.ild. 
('1) Le^s thind) with a]>iial ami bas.d p.de b.Mids 

Win^x with li\e III '•i\ pall* iiixl.d xpols, the l.ll■J•e^l T- 
sh.iped I ('■lies. 

\Vin>*s with tbiei* Velliiw I oslal s]>ot - /iHifJlptll/Hs Theobabl. 
(/a I'alpi with two wbili- iim;s: 

(I) Apex wliite iuoiiitti Hiiiiit/ 

(j) \|H'\ blaek li’ thill i Patton 
(/) l*alpi willi lour white lilies p/m// Patton. 

2 Leph spotted and banded: - 

(i^) Siipernuiner.il 3' eross-veiii str.n^bt Palpi witli thii'e white 
bands. .\puMl and basal ]Mle lef^ b.indir^. 

(1) Third lar^e costal spot with two spots In'iieath on lirst 

vein- -litdlowi Theobald. 

(2) Similar, but much smaller -winifiyana P»anks 

(3) Third costal spot T-.sliii]>c*d. asm yosst — noHnuiUi Ludlow. 
(.|) Thorax with two ocelli ; \vini>s much spoiled- tessellata 

'riieohald 

(6) Supernumerary cross- vein markedly nirvi'ti- -pyreiophoroidei^ 
Theobald. 
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3 . Legs iinbaijclocl 

(fl) Apt'x nf iMlpi while and rinKed. Three pale palpal liarids. 

(a) Third long vein mostly yellow - -//s/ont Liston, 
riiird long vein dark. 

(1) Several fringe-Rpots — leptomerrs 'rhcolwild. 

(2) Two fringe-spots culici fanes Giles 

(3) No fringe sj>ols- -rhodesiensis T)ieol>.ild. 

(/) Aim‘x ol palpi while only- - n//? TheolKild. 

(c) ApC'x of palpi black. 

(1) Black a|x*x narrow Ituhkitdi Tastoii. 

(2) Black ajx^x lim.ul fntjuttnolu 'nieohald. 

4. with spots only .it jniiils l\i]pi with three Ixmds; a^K'x black 
—azriki F'attoii 

B. Proboscis banded: 

T. T-i«'gs iinspr>lli‘il nlhitasfns Theobald. 

11. 1^'gs spotti'd thorulnMi laidlow. 

Neomyzomyia Theobald, 1912. 

This genus includes only one s]hm les, Nfomyiomytti elegans James, 1903. It 
is found in India. 

Pyretophorus Biancharri. 

The important species is Pyretof^kot us cnsialis, the spre^nder of malari.a in 
West Africa and Mauritius. 

V'yuktoi‘Hoki;s 

A. lii'gs unbanded; 

1 . Palpi with three p*ile bands; ajK*x black- -wf^n/asrinfiis Theobald. 
11 . Palpi wath three i».ile bfind"; a|H'x white:-- 

(a) Wings with lour Luge and two small liKiek costal spots; mid 

cross-vein very long -Mut'Si i Theobild. 

(//) Wings with four large bLick spots; mid cross-vein normal — 
tntnimub 'rheobald 

(f) Wings with live l«irg<‘ black cost.il spots:- - 

(1) h'irst iork lell much longer tlian the second posterior — 

serge Hti 'I’lusibald. 

(2) I'irst fork cell aliout as lung :is the second cell — palesti^ 

ucusis l'he(ib.ilil 

B 1-egs lianded;- - 

I lA*gs with .ipu'cil bambng Hind leg* only bandt^d. Palpi, black 
apex, and three jxde hinds. 

fit) Three dark lines on post sciitelhiTn myromyfacies Theobald. 

[b) Two d.iik lines on pust-.scu 1 el 1 nm- thuitdoyei 'JTieobald. 

li All legs with apic.il jiale bands. Palpi with three white bands. 

i./l Wings with fdiii l)Lick costal spots, Innge uiis])f)tiecl -super- 
/»?//» 4 tJr.issi. 

(h, Wiims with lour J.iige and two small co.st.Ll spots; fringe spotted. 
.'m Apual p.ilp.il band broad, other two small — jeyporemis 
riieohahl. 

(h) ;\pu .il ;ind median p;Llp.il bands hnwiX -austeni 'Fheo- 
bd.l 

(c) Tlmr.iiic sc.iles creamy- -pitehfttrdi Power 
111 . Fore and liiiifl legs with .ipiuil pale hinds 

Four white pal])al hinds- -civercus ThoohjhI 

C, Legs spotted and hiudod : - 

• ■ 1. Last three hind tarsals all white. 

Thorax golden scaled — auiensquamigcr Theobald. 

' 11. I-ast hind tarsal not wliite;-- 

(a) Femora and tibiae spotted. Tarsal bands apical. Three palpal 
bands. 
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(a) Apical one broad ; others narrow : — 

(1) Fringe-spots narrow- -cos/o/ts Loew. 

(2) Fringe-spots broad — merus Donilz. 

(b) Apical and median ones hvoAnX^-marshalU 'rheobald. 

(h) No spots on femora — psfiudocostalis Tlieob.il(l 

{c) l^'emora. tibue, and first tarsals spotted. Tarsal hands apical. 
Four palpal hands- -^rdensis Theobald. 

Myiorhynehiu Blanrhard, 1902. 

These iiios(|iiit()t"' arc usually siiid to only occur in the open, hut we have 
repeatedly ioiind Myzothynchus hayhiros/ns in hniises. M. sinensis is known 
I0 carry the par.isite ol inaKiri.i in |(i)>.in. No sp«'cie.s h.ive so Car lw*en 
reported from America. 

The thirteen species <-.iii he r(M:ogiiiZf‘d as follows (it has Iksmi assi‘rt<*d tliat 
Anopheles cousiain, which has neviM U*cni coriectlv placed, is M. constant 
Laveran, but sen ('.hiijiter X\ W. on tins point) - 

Myzouhvnohus. 

A. Palpi nnlianded: — 

I . Last hind tarsnls brown Legs with ]>.ile apic.il t.ir.s;il banrls; — 

(n) t)iu‘ triage spot 

(1) Leg.s not spoiled- harhiiostvis van der Wulp. 

(.2) (..•‘gs with s(Hv.klefi lemora ami tihi.e, ami nioit^ numerous 
* roiiiid-eiided ' sc.ih^ on ilie wing -psrudohayhi rosins 
Ludlow. 

(h) St*\eral fiiiige-spois- haucroft' (hies. 

(<) No Iringe s])ot. 

(1) One pale costal spot; wings with light and dark 'scales — 

umhosus Theobald. 

(2) 'Pwo p.ile costal s]iot.s; wings nK»stly dark scaled -slracham 

Tlu'obald 

II . Last hind tarsal white Tlieob.i 1 il. 

li. Palpi liandisl:-- 

I. LffcSt luiid tars.d brown 

(a) Wiiig-lriiige with one pale spot- -sinensis VVicdomaiin. 

(h) Wiiig-lriuge un.spotled. 

(a) Palpi with four p.Ue h.iiuls; api'S while. 

1. Wlllg.s with two VelJoW 10.sl.1I s])(»ts. 

(1) Wings flistinclIvs|>iiiitMl /v/ « if .s Walker. 

(2) Wings without pioniiiit'iit spots psnuJopictus 

< rlMSSI. 

2. Wing.s with two whiti* lostal spots nnnntit*s 'Iheohald. 
(n) Apex ot palin hl.ick nipmunts (iiles. 

II. Last two hind tars.iL white* mauniumns th.uidprtf*. 

III. Last thiee hind t.irs.iN whito- pahuhs 'I hf*ob.ild. 

Nyssorhynehtts Pilamhanl. i(h>2. 

Tlie important member is Svssorhynchus fnlimnosns (ides. 1000 which is 
without doll bt a malarial cai nei fheobild’s diagiiost ic table is .is t« »llows ■ 

Nyssobiiynchus. 

A. Last hind tarsals brown: — 

Legs spotted: — 

(a) Apical pale bands to legs. 

(1) I’rolKjscis dark— J-iston. 

(2) Proboscis pale on apical ha.ii —masteri Skuse. 

(ft) Apical and basal pale lianding — atinultpes Walker. 
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H. Last hind t.'ir.sal wliito:- - 

1 spilt tiMl willi wliiU': 

(a) I'cilpi witli ihnT w'hitf bamls ii'iliumri J.nm*s. 

(/*) I’.ilpi willi Iniii \vhil«‘ liamls ntitt nhttii^ 'rh(‘i)|).ilil 
II. I Ill it spiiiti'd, fiiiit palpal kdrt>\in |.iiiii's 

(' List tw'ii liiiiii t.ii^al'^ wliih* with inutth'il Iimiidim, t ihi.r, .iMiI t.iisj; 

(iiK'i* wliiti ptilpal litiiids: 

(ti) Twii .ipuiil p.ilp.i] li.iiiiU I hiM' Ill'll th> I iLmhaldi (iih's 
(/i) 'Iwil SipUTlI p.«lp.ll li Hills 1,11 .!p.iil fnt iru'^is 'I'lu'ob.ild . 

I) Last Iwii ami .1 h.ill tut wo .mil I im iiii.ii Iim-^ t.iisal.s whitr- dilmui l\«llon 
!•' l-:ist till**** liiml l.ii'^.ils wliiti 

1 with tliii-i* w'liitr IkiiuIs. - 

(i'll L.ilpi s]M»ttiM|. h -^pottod- iuttnilihnif^is (;ih*s 
t/d I'.dpi sp.jt!<'l. IiiihI Ii‘i*s lint liaiidrd Tlmoluid 

(c i I'.dpi 110I - p"Hi *1 . li'Hs x-piitlfil ffthirsit ilu-fdialil 
(./l I'.dpi .llld I' tis lint -^piittiMl 

ii) Win*;*' with Inin wluU'iosl.d sjints liilii;inn\us lilies. 

/.') Wiims with hW while iii'hMI sjints ^ Thenli.ild 

ii I’dlH with Inin white liailiK /»//////*/n;7r';/.sis Lmllnw 
!■ Lei;i iiiiifnriidv liiiiwn /■;/'»////'#■.• Thenl».*Iil 

Getlia I In ^d 1.1 hi, in* 

This neniis w'hii h I't widely' disiidmted ihrnmihoiil the inijnev,. has two 
iiitilaiial i.iiiiei.'i, ( t/hi iin^Vi “Idi ^ and c . a>hini,ni't the l.tUir heiiij* also 
kiKiwii .'IS .1 hl.iii.d ( .11*1 ler 

I'll I I \ 

A Lejis with list time hind l,ii-»d. wliilt * 

I I l.il k spei le-N f/lji'l'i (// H Ws Knhine.iii llisynidy’. 

LI. link *|ietw*. Inn With whltl''h ^lev .Ijii \ in .ilidnliu 11 /■/«/:///!■« S/A 

( h.ii;.is. 

Ill Vellnwi-.li ‘,j>ei lev h- u nv.i lhenii.dd. 

M. Le^s w'ltli Iasi liiiid laii.iK while 

I l'<‘iiini.i .llld iihi.e nmtlled; .ijiii.d loot h.iiuls f^h.mnists TheoK'ild. 
II I'eiimi.l lilld tllil.e lint iiinitied T lienh.dd 

C l-ejns w'llh list hind t.ii^al whdi- e\i l•|»l |>.i‘,e, semnd .ind thud wdiilf — 
fiihijiidHit \\ leileiii.mn. 

1 ). la-us W'llh list hind l.iis.il d.nk 

1 . h.ilk sjiec.le*., thiee yylilti- Inill* liliT.il llloi.Uli lilies \tJltUlU0St{ 
l'he<ili.dd 
1 1 l*.de sjiei le^ ■ 

i./i riinr.is W'llh iwn • hli* 'juits, |»li'iii.e imIi* with lirpa* hlaek 
Sjlilt-. /|i>i/'/ I 1*11111/ 

'/ ) Siind.ii . Init W'll h w'liu lll••l< |>otIe<i />//;// ///l//a I ii'niit/ 

'^|■|•.^.\MIl V <'i ini\,i': Thriih.'ilil, i(j(»i. 

Deflnition. t nln 1*1.1* with vti.iii*hl |>iid>n-<.i is, Idiil* iniljii in tin in.i 1 e, short 
111 t lie feiTiiile. I*n*i .1 iiti Ihiin niifle, win^-« w'llli .i JoiU' Inst siiliin.ir^in.'il cell 
amJ w'ilhiiiit •) Ihiril .md m-iii [..ny.i* with lespiratoi'v sijihnns. 

Remarks.- -TTien aie njia.ml ot -.i\i\ -tliu f Known m iieia, lint of Iheseonly 
Siogomyia, Culrx, .iinl jieili.ij) Mdii.mnd, .ii<‘ ol nnjioi lance tn medical men 
at pre«ient. 

Stegomyia Theohilil. u)oi. 

Definition. -'Cuhcinae with the head and si utelluin idotUed with Hat scales. 
Remarks.- 'J ho importnni spec les is Shgtnityw fnscictia, the li^cr rnosc]iiilo. 
which Spreads yc*llnw fever. It is peciili.ir 111 Ih.il il biles ehielly in the alter- 
noon It IS fdiind all over the world, which is due to the fact t hat it can live on 
board ship easily. 
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Unforlunatflv its iismi** is about to he cliaiiged cither to 5. calopus Mrigon, 
or 5. frater Dcsvouly. Th<*ol)iilil at present is nui certain winch will jmivc 
to be the correct term. 'I'lie n.iinc* .ls it stands at present is .s'. IciMtutn 
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I'll bin IPS I Sd , {iifii n I Mull'*!, 'sviHMi VIM ' . c ul' I (.//I'/wf? Meui'-n 

iMiSl''), / Ihtfii 1 ir-iX I >!ilv. it. !• \|i|||i-| II .I|>p(.il», IIM il llif leim 

‘ f.isi lilt 1 ' lor .1 ( ///' I Ml I / • I 


A. I‘id 1 ids<js biindi'd. 


M I «.dMS I \ 


I Lej^'s hiisiiljy b.iiiil«-il 

^«) 'lh«iici\' hmwii. with .M.itttiid i n .iniv while si .ili-'i tiumili 
ii N/i/.V J ilrul}.ili|. 

(/») 'IliiiiMx bl.ii U. with ii.irinw, iiiiMil «;i»liliii SI .ill's t'niJ.’Lil.t 

1 1 1 li s. 

II Li'K'^ with b.is.il .Mill .ipif.il li.iiii|ii]^. I■l•ll' li'vs V'lih 111* li.in>ls. n'i>] 

wit ll .l[)U .ll .Mill ll.is.li |i.llli|s 111 ! IIIM t.lls.ll .Mill ',1 I Dllii Ml Mil . hiinl 
with b.is.il h.Mi(ls. 

riiiM.i.v white 111 limit with .1 luiiwii • ve liKi* -put mi e.Kli side 
lliei)|i,dd 


n J^roliiiscis iinli.niiied : 

L. Le^s Ims.iIIv l).iiidi'd. 

[it] Abdmiieii ii.is.iliy handeil * 

(A) rhm.ix with mu* iiiedi.iii silveiv wlim* line 
W.ilhei. 

(is) 'riim-.l.\ Sinill.il, blit with tWu white sputs Iie.il wheie the 
bin* eii'ls. 

(< ) 'rilni.is with two Iiiefll.ill VI IIdW lilie-^ .iiid I ili 1 d iiMxed 
silviiy liiU't /i/si/u/ir h'.ibiu Ills 
(i>) 'riim.iN with twii slitiit iiiedi.in liii(‘'i .nul .• wluie pitili 
mi e.icli side liieitb.ild 

(!) 'Ilinitix With l.iine l.iteiiil white spnts in limit, siu.ilh'r 
ones by the wnij;s, twn n.irro\v nu*di.iii vellow line*,, and 
Iwo posterior subnieditiii whiti lines Itin 'lheiib.ild. 

(!■) 'lhoia.\ with <i -ivlute W>sh.i]ied .iie.i in Irmil. .1 priiIoiij»a- 
tion curved on each side enclosing a blown, eye-hke 
<4pot — alba Theobald. 
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(ci) Thoiiix with white frontal median spot, two large lalenil 
.s])oih, one smaU spot on Iront ol wings, one* narrow 
median white line and narrow siibmeditiu lines on 
posterior half. Last two lund tarsi wluic — weUmam 
Theobald. 

(n) Thoriix brown, with broafl wliiie hue iii Inmt, extending 
laterally towards the wings, wlu'ie they swell into a 
large patch, a white iiiiejiisl Im^IuiuI wings. Last two 
hind tiirsi wliili-- ullnpcs Tlu'obald. 

(1) Thoiax with SI I veiy white spot on ear.h side in Lroiit, small 

spot ovi I loot ol wiiig.s. and .1 white .spot over the base 
of the wings pscudonigerm '1 heobald. 

(j) Thoiax vx’iili I wo Lateral white spots, the trout one the 
Liigest, .1 S111.1II median one near the head; two yellow 
niedi.ui JiiH's .iiid a short silvery one on each side bcdorc 
the .sniti Hum sinipsom 'I'heobaid. 
i^K) I hciiMx with a '.livery while sr.ilt'd tirea iti tronl, and 
.imnliei on each side 111 Ironi ol wings argifUeomaculaia 
J heobald. 

ILj L'horax with a median, yellowish- while line, ti Mlvery patch 
on each side in front ol the wings, (‘xteiiding ils a tine 
y<‘llow line* to sciitelluni, .ind another silvery spot bL‘lore 
biise ol each wing — poweii '1 heobald. 

(m) Thorax with small grey -.staled «uej in lioiit ol roots ol 

wings and three shoit cre.imy linos Ixdnnd- 
tiwima TheoLiald. 

(n) Abdoimm black, tilth sognient with yellow basal band, 

sixth iiiitiandeci. iseveiitU) two medio-lriteial while spots, 
(eighth) two Imsii hiteral white spots; second hind tarsi 
iie.irly whiti'- duhta 'riieobaid 
\h) Abdomen 11 n banded 

11) Third hind tarsal iieuiJy all white. 

Thorax with two lalciril white jiuirks diiected upwards — 
aJriLuna 'I'heolKild. 

(2) J<'irht lund tai.sal all white. 

Thorax with one wlute s])ot aiiterioily, and one 111 trout 
oi each wing - aptcounji Mtea 'L'heobald 
'J horax cliesliuit blown- W.'ilkei . 

11. I.,<?gs with white lines :ls well as Uisal Uuuls. 

'Ihoiax brown, with whit** biu's; alMlomeii with b.is.d baIul.s--^»WM/1 
Theobald. 

III. J-'ore and mid legs with apical liands; lund liasal. 

b'ouith tarsal of hiiid-legs neaily all white — medtopunctata 
Theobald. 

lla.se oi imd-iiiotatai.'i, bri.S(* and a]M‘\ of hind, and base ol lirst 
l.irsal with jiale liaiiding— assamcnbii* Theobald. 

IV, L'gs iinbanded: — 

bO Abdomen liasally banded 

(1) Thorax with front hail silvc*ry white, remainder bronssy- 

browii- pscudofitvea Theolsild. 

(2) 'riior.ix deep brown with sc.iltcred golden scales— aliio- 

uphttUi iiii'oliald. 

(3) 'J hoi ax brown with gohleii sln^xis — awiostnata liauks. 

( 1 ?) Abdomen b.uidiiig indistinct. 

Thorax with broad sil\eiy white patch on each side anteriorly — 
albolatcraln 'Pheolxild. 

{c) Abdomen unbanried. 

Thorax with six silveiy spots — argenleopunctata Theobald. 

{d) Abdomen with apical white* lateral spots. 

Thorax unadorned, except for pale scaled hues laterally — 
punctolateralts Theobald. 





CULEX 


799 


(r*) Abdomen vrith basal while lateral spots. 

(1) 'fhorax with two pale, iiidistiuci, luediati, parallel lines, and 

two silvery lateral spots — minutu Theohild. 

(2) Thorax unadorned. 

While spot nu ( 1 -head-- -tripunctata Thcolxild. 

No white spot — amesii Ludlow. 

C. Proboscis yellow basally, dark apically. 

Abdomen with apical pale Isiiids -crassipcs v.iii (kr Wulp. 

D. I’robosois with tncdiaii interrupted white line on Isisal IllU. 

Head bUick witkj*iey margin - albonuirf^inata Newstoad. 

NoTii. — 5 . lambcrti Vcntbrilloii ; S.leucomorc!^, S. dc^motot (hies; S.:»tnocrura 
Giles, oi unuirlidn position. 


Culex ianu.euh, 1 75b. 


Definition.- C u Ik id ai with lieiid 
tlat scales at the sides, and upnghl 
b'emalc, .shoi t . Tliorax with Isiii - 
like, curved scales or iiairow 
curved scales. Linear lateral veni- 
scales. 

Remarks. -- The nnportanL 
species are i'ltlvx pipicn;^ Liii- 
njcus and C. fitUguHs W udenuinn 

Culex pipiens Linnaius, 1 73S. 

Synonyms. ( itlc\ oiUfiiinc 
Linnaius, 1707, c. ulpimts Lin- 
na*us, 1767: (*. Jiigoi. 

ctliatii, Linnanis, 1707; (.■. (Oiw- 
mumb de Geer; C'. ritftis Meigen, 
[818; C. phvluphai;u:» h'Kalbi, 
18 S 9 . 

C.pipu’Hs IS widely dislnbiiti*d 
in Kiirope, Noitli Alrica, and 
Noiih America, wlieie it is the 
common biowii mosquito. 

Its general appt'araiice is well 
shown in the illusti.iiioii in 


covered with narrow, curved si file-t iibo\e, 
lorked si. lies. M.ile palpi long. .le.nniin.Lte. 



f'lC. .pity. Ill- Mi AND ScUThl.M .M OF A 
CdLI.X. 10 SlIiiW S( MI.S 


which lJui lic.wl js, browiiihii Xrom ( ■ ihiliadje ol ihc Woilil.') 

the golden-brown .scali‘.s, .is are 
the proboscis, palpi, and aiitcniKe. 

The thorax is dark brown, with golden-biowii ciuved scales, and with three 
black lines due to black bristli*s. .\bilomen brown, with basal yellow bands. 
Legs are brown and uiib.iiid(‘d. , 


Culex latigans WLedemann, i .'>28. 

Synonyms.--- Culex <FMtanb Wiedemann, i 8 j.S; C. piiugcm^ Wieilcniaiin, 1 S 28 ; 
C. pallipes Meigeii, 1838 : lletc^onyihm dohba Arnlul/aga, iSq**. 

This IS the common brown Uouse-iiios<iuito oi the tropics, which is helu'ved 
to spread dengue lever. 

It rcsemldes the above, but has only two d.iik lines on llie thnia\ .is a rule, 
while the basal abdominal bands arc white or pale cream coIimii, .md the first 
fork cell is longer. 

/liDiNiE Theobald. 

Definition.- -Culicidae witli straight prolxiscis. shoit i».ilpi ni both sexes, 
usually plumose antenns in the male, pilose 111 the Jeinale. ^Vings with six 
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scciUm] long] lucli Hill wni'i. :iiul with tht* first siilimarginal cell as long as or 
longer than the second postciiur. I* 0 'il-sciitclluni nude. 



lie. ^oo -- ('ultx /w/*/Vi/i Linn^'I’s. 

The mosquitoes included in tins Mihltimily arc generally found in the 
fiingle, and not in habitations. 

Daniels thinks tlxat peihaps they iimy be pioved to be malarial carriers (see 
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Chapter XXXV.). Locsw sus^ts some of them' [Hamogogi^ ?) as possible 
earners of Filaria (especially i< . Persians ) . 

The egra are laid in rafts, and the larv<T. have respiratory siplions. A 
number of genera are described by Theobald, whose work should be consuUc^l 
if further information is desired. 


LiMATiNiB Theobald. 

Deflnttloiu~<Culicidae with elbow- 
bent pro^snis and squamae on post- 
scuteilam* ‘ Palpi short in both sexes. 
First fork cell longer than scconrl. 

Genus. — Limatus. 

Family Corktiirid.t: 

Eysell, 1905. 

Definition. — Orthonhapha lie- 
mocera witli short proboscis not 
formed for ])icToing, without 
scales in the adult condition, 
with transparent larvae rnthcr 
resembling those of 
nonius. 

Remarks.— The only rr-.ison 
why this famii\', wliicli inr.lud(‘S 
the genera Corclhra and Mo- 
chlonyx, is incntioiu'd here is 
separated Iroin the Culickla*, ol 
Culicimorphfe. 



[h'l'i. iioi — Hkao ani> Sciitkt-lum 

OK yliDES, TO SHOW SCALfcS. 

(After Theohald, ' Cnlicidir of 
the World.*) 


that it has only 
which it l(»nneil 


ccntly been 
sublamily — 


Family Chironomid.e. 


Synonyms. -Tipularia ntlijonnis, ('uliiiies 'Sawniun, TipilaJa 
Leach, Chironomii Zolt, ('hinmoniwce Rond, mi 

Definition.- nematoccru with head small, often 
retracted under and coven'd by the tliorax. Ocelli absent. No 
transverse suture on thorax; <*y<‘S reniforni. Antenna* from six to 
fifteen joints; pectinate in male, simple and composed of fewer 
joints in female. Wings without veins along the posterior margin; 
cost.al vein UKUdiTig near the tip ol ihe wing. 

Remarks.~The Chirononiida; include over S(»o si)ecies of V('ry^ 
delicate and oftoji quite minute flies, popular! j' called ‘midges,* 
which are found all over the world, esjiecially near water. 

Kicffer classifies the family iirti) three subfamilies, as follows:* -- 

A. Media and cubitus united by a cross win—Tanypined. 

B. Media and cubitus united only at the base. 


I. Thorax humped over the \\^2ii\—ChironofnhtiS. 

II. Thorax not lammpcd over the head— Ceraiopngonina. 

Of these three subfamilies only the last concerns us. 
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Sriii'AMii-Y CERA'iopoGONiNAi Kieffcr, 1899. 

Definition.- -Cliii'oiK.aiiida? with the thorax not prolonged over 
llie luMcl. aiileiina* wiiJi fourteen, rarely thirteen, joinis in both 
ami I Ik* Lml never longer iliaii tlie two ])receding taken 
h»gfil.c I, while ilie last ii\e aie longer or almost the same as the 
J»l eeeilllig joint . 

Liie-History.- The eggs may l*e hud on land or water. If they 
are laul on land ih«- l.ir\.e:intl ])ii|)«e resemble* lliose 
preM-nllv io he desei ihed; while it they ai e laid in water they occur 
111 snnlf c hi'll el - of lliiri\ to sixty eggs. The larva is snakc>likc 
and ii.msjMmit, .uid lives on the suiface of stagnant water, or 
slow'K Ilow ing siieant'^, along which it wnggliS and finally develops 
.nio a il.irk coloiP i'd inaciixe pii])a, w'itli usually breathing organs 
on I In- X hoiiiv. w liieli lloat s on the* sin fare (»l tin* water. 

Genera.- Thv* sulil.miily has been e^ju'cially studied by J. J. 
Kie: wl:i! in*ugui/es the lolltiwing geiieia: Lcf>loctmojys Sktise, 
1.^''^.). < I'i ah'pfKjui St Us// sintiti Kulter. ( HlitoiiLs Lntieille, 

iNm): (Iiiiit/ii I'oey. Kii ller, i^^ijiiyJITachypumm Kieffer, 

('ciuloinphus Knller, iStjt), /W/^nw/yni Alergeli*, 01 the 

0.1, el geiieia Usually ui«’in lolled lie rousuUis Tcrscsthcs TiAvnsend, 
li'fij. and Mwtcioiypii*^ Noe. 1*105, to be simply synonyms ol Lcplo- 
mniips Sknse, iN'<*i; \\\\{\ PsYiliop/ueHu Jdiilhpi," Tdrapitnra 

ihidli])!, and l>td\moypiiU ps Wi veiilx rgh, 1^85. to be identii al 
wiih either if a /•'/ 01 ('uIk tddes, but wliicli it is imi^ossible to 
s.iy, as iIk <h serij>t loiis aie too iini»eilect. 


h't'v of (h'mrii. 

(,/) Wings ;ilj-.i'ni m ruiliiiir’iit,u\ . 

(aay \\ mgs jjk -i-iil . 

(A) Mnli.m ( iil>it.il t r'i-»s \i-in prfs<-nt (i.e., cell enclosod by a vein), 
(/'<’; \l'*i|i.ni-< iilin.il fins', \cjii absi-nt. 

^ Wing wjili IfMir 1(1 ii\e \(Ty imbsiimt longitiiclinal veins, 
wing f lull slia)N il. tho anterior margin with a king, 
( 111 v('(! .sc'ia ; tin* aiit< nn.c with alioul twelve joints. 

(n } Wing inaigm without Jong, i:iir\e(l seta. 
li/) J’loiio.'^fas ami i^alpi iiulimeiitary. 

(#.'//; r.iJ|ij m»i riifliim iitary. 

e; Antfimn* ivith not inort* tlian ten joints. 

(m ) Aiitdiiicti with Ihiiteen to liltec^n joint.**. 

If} Ai'it i.ii.'i* Mo 1 11 jfiiiiifd (Jhiro]ii till and troj>ical genera). 

U I W mg > lix.'iim* 

(i'c; Wmgs iij tJ iiicta, 

(//) Aiio 1 IM' loin 111 II I.] Jc'.^ joints. 

(j!) 'Jlior.ix HKimli fl .nut not jjiodiiccd over the head. Antennae 
linileeii t<i (oiiitffii joints, legs ol moderate length. 

(//) Antenna' tliiilftn joints (j) l.rJUvivHops. 

* {Jih) Anteiiii.e loin U( 11 joints, plumose in tin* mule, sparsely 
paircfl ill tf-in.iJe. 'typical wing venation. 

{<) Wings hairy; J.ist joint ot tarsus with an empodiiiin. 

ij) JhiipoiJiiiiii weJi developed, almost as long US the claws, which 
.lie Without .seta*— Ip ( auiopogon, 

{)!) J''m];od]iim not so distinct, ie-ss tlian half as Jong as the claws, 
wlucli luive setae on tlic underside — (4) Culuuides, 
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(it) Wings hp-re; pulvilU .iiid ompuiliiim w.inliiig. 

(j) Wing witli K, dislim'tly sfjKsratfd ivoiii Ko-I- nol i i>m\fi't«'d 

with U by the cross xom iiko K.r (j>) lic'Utt, 

(jj) Wing with 1<^ pr(‘scnl, cflls M»mt*linios nidisiinct. 

(/f) Media w.intiiig- -(t>) lhachypngon. 

(kk) ]\Todia ]>roscnt. 

(/) J'Vmoia uii.iriued (7) Ci rufulopHU^t. 

(II) Siiiiic till* h‘iui>i>i <*i»iin»‘>e heiKMlii - (t') Piill^tUiiyia. 

Leptoconops iiSSi). 

Synonyms.- -7V;'Si’s7//f\s* Towiiscinl. d/v( 

'I'lir llitxd tlir an; IduikI 111 IV: 4 >l>i, Aii^li alia, Ni-w i». 

.nid llaly. 

TIm' v.u iiiiis all* /. Kh Her. H)i»S: L. sfyrj’iis Sku^e. 

iSS(): L. /ent#7s T^»^\ iiM‘ii‘ 1 , L- it Noe, i()o3; and L. iryiUnis 

Noc, and they OtUi lx* i ogni/*‘d .1-^ 

A. Aiileima- ol l he h-inale. l \vel\ e joint. s, wit ii \ i*i t iaillate^ iwire a" 
long a*, the Miirkiic-^s ol tin* joiiil. Palpi I In le jointed. ('oMal 
iieiviiie stojK at ilie eiiiniu*^. Leg*^ wuhniii ‘-pme-^, e\eej )1 l«nir 
aiih'iior; nn iai.ii-^ ltirs.d liotiks Niinple (IC^vpl- L. kckfcszi KielhT'. 
J>. Antenna' til‘ I In' leni.de tliiiiei n .iiliele>.. 

1 . Palpi with lour joint.-', h wiihoiu '.pim lai'-al hook^ 
Minple, I'.ost.d neiwuie 'itop-> A (he lulntii'^, llagelliiin 
with den -^e \eiiieillan ^ ( ViiMralia J . sl\ :ins ^kii-i ). 

II. I’alpi w'lih ihiee joint 'i. 

Li'gs w'lihoiil s]»ii ir^.d Ihxik*; >!ni]»U‘, cost, 

siei N ni e ihMi ly 10 1 he e\l i einily ol the wing, vei t led- 
l.ite.s ol llagelli a liitle shorter (h.in thiekiiess ol 
|oini^ (New' Mi-xieo- A. {onciis Ti-wnsend-. 

(//) Pegs aimed with spiimles, espu-i.illv the tihias. 

) Tai-al liotjkleiv, (d ili,‘ K in.de w ith one laige lias.d 
tooili; those ol the in. lie llllecjH.d; tile antelioi 
W'll li one long, c in ved. S ‘'hap« d lool h : 1 he |>o-.- 
tei lor with ft short, .111 heel tooth tll.d\ L. l>c: :ii 
N o(’ I . 

(.'I 'I'ai^al booklet- «'l the fein.ile with olle Slioiig basal 
tooth, ll.igellum w'ith sonn \ ert ieill.iU'.^, ^])ino^e, 
and siiongei than in 7.. (Italv L. inihiHs 

Noel. 

Xew .st)e( los are /.. Ltitnv W’ei^s, rmiisi.i ; .md / ii:ft tinpfii\ l•■luU•^l^•iII, 
South Aliii.i. 

Ceratopogon scjisii slricio .Meigi-n. i^o 

Definition.- Ceiatopogonm.e, with long h.iiied wing*'. e-pe< iall\ 
111 lln' female, and willi a \eiy .it^ptiieiii and Jiaiiv iinjiodiiim on 
1 ho last joint oJ Ihotai'Mis. 

Type. Ccyalopnpon hi IntniLthu; I-iimaus. 

Kietfer has siihdivuleil this g,.niis into the siihgeiu i.i (yi\ttol't*yoti , 
Alrkhopimtm, and Furcipoinyiti, but none ol the jjx'Jes ol thes*' 
genera are deliiiilcly known to suck the blood ol verlcbratcs. 
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although Austen states that in the t^pe specimen of the species 
C. castanens Walker, 1848, the abdomen is apparently distended 
with blood as far as can be judged by external examination. 

Culicoides Latrcille, i8og. 

Synonyms. — Ceratopogon Meigen, 1803, pro parie ; Cheironotnus 
Fabricius. 

Definition. — Ceratopogonina with body small, pilose, or bare. 
Head depressed in front, prolonged int o a short rostrum. Proboscis, 
which is markedly longer than the head, with fleshy labium; labrum 
horny, seated on base of Libium. Maxilke long and horny. Antennae 
filiform, fourteen- jointed, hairy, with the second to eighth joints 
cylindrical, ovate, and the next four or five more elongate and sub- 
cylindrical, and the last joint ovate and cylindrical. Subcostal 
vein ending mneh beyond half the length of wing: radial ending 



-V- 


I*'io. 402.— -Ctth'co/fff'S puliiaris: 1 ‘kmale. 

(Alter Aiiblen, ' liritj^h lilood-Siickiiig I'Jics.’) 

near tip; cubital (ending by the tip. Abdomen c<»mposed of eight 
segments. Legs almost equal in lengl h ; femora armed beneath with 
spines. 

Type. — Culicoides pitUcaris Linnans. 

There arc over one hundred known species ol this genus (and 
many more have been described since tliis statement was first 
written), in which only the females suck blood, which they do most 
viciously, and though they are not known to cause disease, still 
they give rise to much irritation, especially as, being very small, 
they can get through any ordinary mosquito-netting. The eggs 
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of the naked species are laid in water, attaclied to float inf? alga.*, 
and give rise to white worm-like larvfc and small pupa*, with 
prominent respiratory horns. The eggs ol the hairy species are laid 
in decaying vegetal matter, and give rise to small larva;. 


Culicoides grahami Aust(;n, Kjog. 

Synonyms. — Cttlicoidcs hahereri Becker, 1909: (Ecacta hoslilissima 
Pittaluga, 1910. 

This minute fly appears tf> lu*. extremely common, and to be 
almost the most troublesome of these blood-thirsty insects in 
tropical Africa. It is known in the. Spanish (hiinea, Ashanti, 
Congo Free State*, l^ganda, Kameinn, Southern Nigeria, Angola 
For fuller particulars see Austen’s 'African Blood-Sucking Flies,’ 
p. 7, Plate I., Fig. 3, and Pitlaluga's works. 


Culicoides varius Winiurtz, 

This is t he Moor 1 -thirsty spr(‘i( s in Eur ()]>e. 

(Eeacta Pocy, 1851. 

Tliis genus is closely rcLited to Ccyaiojwgon and CiUivoidc^. The cintcnii£c 
have iiftccxi and the palpi iivc joints. Ocelli aio ]>resenl. Tlic wii^ have 
few cells. The libial spurs and Ihc pulvilli are .ibsent. Tlie sexes are siinildr. 
but the antennas of the male are more luiiry than those of the female. 

Species.— furens i'ooy, 1851, found in America, but according to 
Austen Acacia hobtihssima Pittaluga, 1912, is the same as Culicoides 
grahami Austen, 1912. 


CEeacta turens Pooy, 1S51. 

This is the iejtjii of Cuba, wliich is s.iid to Ihj very irntating. Its length is 
2 inillimctres from the head to the end of the abdomen. Proiis and anltmuas 
rufous. Thoicix bronze-coloured with fu.scous spots; abdonieii fuscous; legs 
with wlulish articulations and a ring u]K>n each lemur; tibia fuscous. Wings 
broad, wlutish. with fuscous spots. 'Hiey arc covered with minute scales and 
possess conspicuous marginal fringes. 

Bezzia l^eiter, 1899. 

Synonym. — Ceratopogon Meigen, 1803, pro parte, Ccratupogonitus with 
bare wings and tarsi without cinpodia. Itadius with three branches. 

Type,- -Bczjsia ornata ^feigen, 1803. 

Braohypogon Kicflor, 1899. 

Ceraiopogonineo with bare wings, media coalescent with K,} pulvilli 
a1>seiit. 

Type.--7?f'flfAv/>05't;w vifioiKS Winnertz, 1852 (?) 1846 (?). 

Ceratolophus Kicffer, 1S99. 

Synonym. — Johannseniclla Willislon. Ccralopogotiimp with bare wings, 
.sim])]e Kj and K., connected by cro.ss vein, tarsal ilaws willioiit teeth. 

Type.- - Ceratolophus femoratus Fabrieius. C, fulathoi a.v .Austen, 1 91 2. is the 
Drst Ceratolophus to be described in Africa, 
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Sor, 


Palpomyia Mi uu U-. 

Synonym. Xxnnyfita Kii JUT. 

with |i:in* win'*v, ;nul iiw i.mIkiI alls \< ])icsc*iii . mcilKi 
Minplc; ‘.nmc ur uJl tlu- Jcmcjra ^pincisc iiiuU-i ikmiIi; ]>Lil\iJli »iiul oiuikkIu 

I'uui Mihi'on«*ra: Ahtiion Jvoncl.nii, Stephens, 1829, 

.\nrhiyui Mf-rgele, 181S; Ihtfioiuyu Niv. 

I \'M11V I ^V( 

Definition. uruinIiUiiti viiJnmi oidli. tiiul with 

body covi-ivd with Tliora\ wil]i(»tit Iraiis- 

\t rsi' Hitiire. Aiitcima; Joji^, ^i\i(i-n-joiiiU(i. Win.£r«i very broad 
.Hid hairy. No discoid, il rell. 1 -t hiiij:^. iibi.e willioul S])Hr^. 

Remarks, -'riu* inenibrr'i of l.miily aia* mu. til. ‘-oini-tiinrs voi y 
small niid|j[fN. with Iht* boilic.^i and win.ti< lltit'hly i rod \\ iili hairs 
and S'-tdi ", w hich .tiivo i lu jn a rh.o.trlrr isi \c. apjM aranrf. Thry 
are found all over llic woild. and liavi; a prrhii-ncc for dam]), 
^hady ]daor-, wliilc ihrir i.iiv.e have been loimd m d.imj) j^lacr^ - 
in crat'ks in ror.ks, old w.dK, < ir.: in i«)nin.t^ N i^oiation, liipiid fdlli, 
and walc-r. Tlio blood-Mirkin^i^ i^rntra au*; Vhlif'rUmiit^ and 
Sycimn bdon.i(in^" to tlu' r]iloboi<»inina*. ainl ]»ossibly i»nc iu the 
Psvchodiiut*. 

Tho I*\v<:ho(lida' »irr nlassiiicd inlo two •■ubfainilit-s:- — 

(i) I\\rlinJinrc ■ P'Vfhodida , in wlii«‘h tin* sc»t>nd lonjifitudinal 
M-in t<i\e'^ off il^ ilrd biaih li in I hr rool ol tin* winj^. 'I'hc Jrinah* 
has a horny ovi])o>iior, wlnlf i la- inah* has (wo rl.i^])ri^. 

(j) Pliic^Ktinmintr I’-^vrlmditla*, in whir.h the second h)n^i- 
liidinal vrin l)rtin(du;s allrr n has ])a-sScd wrll into ihi' body ol llit* 
wiiiff. Tho frnialr has not pit a horny ovijiosiior, \\Jiilc tlu* male 
has t Iiria- clasj)t;i s. 

Srr.i A.MiJ.v l*-vi iioniN.i:. 

Tilt- f^riiria Vcviiomd and ,ind tin ii allu-s bchuif^ to this 

•-iibf.miily. A'^ .1 iiilr il .''laliMl tli.d tla -c Jla-s an* nol blood- 
-lakri', bul !b)\\l«il ^latt■s ihai an linliaii ^]Krar^ o('(•a^i^)nall^ 
Ml' k- l>l‘M»d. 

Sf 1:1 \MJi.v I'm MmjoMiN 1 . 

This .'^iilil.iinilv «»1 iiiijMirl ata-i* ni»1 nici' K I»c'i* lU^c il coiilains 
bl 1)0(1 -suck imr 11: bni ba'an-r ihr m MU'. /V//t'W(*?////.s is ai'cuM-d 

«)f spreadiuf; tla * liiir l>.i\s’ l‘'c\ri.* The lt\o bh lod- suck in^" 
{'ria-ra may be diM iiii'irrhri! a-^ lollow-^:- - 

(i) Two siin])l(: \rm^ in-.wn n ihr loik^- oi ilf second and Itinrth 
lonj.jiludinal veinv 7 '///c h- /«■;/)),'%. 

(j) One ‘;im]')h' vein bein«« n ih*- folks ol ihe M-cond and lourtli 
longitudinal veins. Seventh longitudinal \( m \ivy shoi.- Sycnni.x. 

Phlebotomus K«>ndani. iS,jo. 

Morphology.- I'hleboloniiua*, with mouth i)aris formed for ])ierc- 
iiig and sucking, pal])i ol live joints, aiiteiuife long, liJiforin, composed 
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normally of sixteen segments. The lln)rcix is mainlv 
the prothorax being very diminutive, but tin* se.ulrllum ;iml pn-i- 
scutellum are well developed. Wings liairv, narrow, with MT.Ullil 
longitudinal vein twice forked, thus forming one of the two siin])li' 
veins between the forks of the second and hnirth longitudinal 
veins, the other simple vein being the tliird longiindinal. Tlie 
cross veins are placed near the basal fourtli of the wing. J.egs veiy 
long and slender, and densely clothed witli scah's. rngiic'^ simplr. 
The abdomen lias ten segments, the last !)eing modiln-d li>r ilie 
genitalia, which in the female are Jlaltened, liMf-liki- sli iielin es, and 
in the male very comjdcx struclures c<»mposi‘d of sii|)erior olaspiTs, 
inferior claspers, suhmedian lamelke, and inti rmedMie .ippi ndag» s. 
and a penis. 

The. buccal cavity is wide in front and narrow brhind, whrre it 
leads via tlie pharynx into the <csopliagiis, wliicli divide^ j>c»sirrioily 





VlCw. --Phlchotomus (IiihobCiptit \i.VM.-Ia - m xtnk, 

(Prom a pUot<ii;iaiil] by J. J. Hi ll ) 

into two tubes, oiu* leading t<» the Mieking .iiid tiu- other u» iUc 
mid-gut, at the ])osterior extremity ot whieli an* 'situate ihe hnn 
Malpighian tubules, after wliieii come the Mii.dl and knge inli sl mes. 
Attention is invit(*d to llie present: (d ilu* sucking sioinarli, and 
to tile number of the Mal|nghiaii tubules. 

The female organs consist of ovari«‘s, fnnn whh.h the tubular 
oviducts pass to unite before reaching the base of the nihiinr 
claspers. There are two spermatlurie. 

The male organs are testes, seminal ve'^icles, ejariilanirv iliut, 
poinpetta or little pamp"--whi«:h regulates the e^'l el the spei- 
rnatozoa --aud penis. 

Life-History. — After fertilization the female l.die"^ a meal ()t 
blood, even though she may have pievioiidy .clicked l)l«»od vS! e 
then lays some thirty to eighty eggs in damj) ])lace'^, usually cracks 
in rocks, stones, or bricks, and in doing so is a))parcntly much 
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exhausted, and in capth'ity may hooii die. The eggs vary in size 
in different species from oas to 0-5 millimetre in length. They 
are elongate oval in shai)e, marked with longitudinal dark marks, 
connected at places by means of cross lines. "J'lic eggs arc laid 
singly, and require four to six days in warm, and fourteen days in 
cold, weather before hatching. The larvae measure .some 2 to 
5 millimetres in length, and are composed of a head without eyes, 
but with well-developed moulli-piuts and a Y-sliaped mark, and 
cylindrical body of twelves segments, each with a transverse row 
of spinous hairs, and with spirach^s on the. first and penultimate 
segments. The ch.irnct ic })oint alxmt t he hirvjc is the j)rcsence 
of two very long hriMtIes situate*, on two tubercles on the ultimate 
segment. Tin*'*!* bristles may he as long :is the head and body 
taken together. The hMiglh of the larval stages de})cnds upon the 
air temperature*, and may last from two to fourteen days. 

Tile pup.i, 2 to 5 milliiiietreb in length, is motionless, lying in the 
wrinkled, browiiisli larval skin which envelops its last three seg- 
ments, and by which it is attaclu*d to tlie. stone on which it lives. 
The durat ion of the juipal stage varies from eight or nine to twenty- 
eight days. The whole development, tlu*r(*f(>re, requires about one 
month in warm and two mouths in cold weather. 

Habits. — ^Thesc little flies are csseiil ially nocturnal in tlieir habits, 
but arc attracted by light. During the day lht*y he up in cool, 
shady places in houses, etc., uiuler bricks, in hollow trees, behind 
shutters, books, pictures, <‘tc., often in batlirooms, and more often 
in latrines. They are v(*ry small, and can ciasily jiass through the 
meshes of an ordinary mosciuito curtain and fill themselves with 
human blood; or, failing this, they will content themselves with 
animal blood — ^.g., that of cattle, dc»gs, frogs, geckos, serpents, 
lizards, etc. They fly quilt; silently, and only the female bites, 
and that only at night. She apinsirs to he stimulated in her biting 
propensities by an increase of humidity and tem})erature, and will 
even crawl und(*r the bcd-cl<»tlics to gel at lier victim. During the 
act of biting the posterior end of the abdomen is raised, while the 
whole abdomen beconu's much distendc'd with blood and reddish 
in colour, except at the posterior tip. 

The originally rejflete f<;male becomes half em])ty in sixteen, 
and quite emyity of hlorid in thirty-six to forty hours. When first 
gorged, she cannot fly easily,' and may lx* unable to e'Hiape from 
the mosquito curtain, where may be c.'iuglit wliile quietly 
digesting her enoi mous meal. During the flay, as already stated, the 
fliesremain resting in cool, shady places in houses and other buildings, 
under bricks, in liollow tri;e>, beliind shutters, pictures, books, etc., 
and are often found in batlirooms, and more often in latrines. 

The larvae are very dithcuU to find, because they are. so small, 
while the jmpae arc even more difficult to see, because* not merely 
are they small, but they an* also of a colour similar to tlie stones 
to which they are attached. Hence the habits of larvae and pupae 
are not well known, and require to b(* restudied. Theii’ presence 
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may be detenninod, even when they cannot be found, by placing 
tlie stones in a glass case or under fine netting, when the adult flies 
will appear in due course if any pupa: are present. 

Paihogenieity.—Phlebfllomuspapalasii Scopoli, i 7 iS 0 , is the carrier 
of the virus of ' Pai)pataci fever,* and the whole g(‘iius is composed 
of virulent blood-suckers, whose bite is generally severe, and may 
be quite painful to non-immune, new arrivals, when the sensations 
produced by the bite is stal ed to resemble that which people imagine 
ought to be experienced by tin: application of a red-hot needle. 
The area of tlic bite beccmiVs a small rot»e-red papule, surrounded 
by a reddish macula, the total result being a niaculo-})apiile, which 
may persist for several days, and is associat('d for a day or so with 
a sensation of itching. Cliildreii are especially liable to be attacked. 

Prophylaxis.- -News! cad classifies the possible means of propliy- 
Itixis into— (i) Kei)encnts, (2) fumigation, (3) light, (4) artificial 
air movements, (5) traps. (6) nets. (7) de.stru(:tion of breeding- 
grounds, and of all these he thinks that very fine spra3'ing with a 
I per cent, solution ol formalin is the most effective, osjiecially if 
performed during the day into the dark portions and angles of tin* 
sleeping-clumber, while the mosquito curtain might be sprayed 
towards night. He thinks that an eh:ctiic fan and a modified 
biscuit-box tra]) lined with dark cloth and placed high up in dark 
jilaces of the sleeping-chamber would be useful. Major Crawford 
recommends the. iollowing ointment for ]>ersoiial iim*: Oleum anisi, 
I drachm ; oleum eiicalypt i, 1 drachm ; oleum t ereblnt hin«T, i drachm ; 
and uiigucntum acidi borici, i ounce. 

Species. — ^'riie spreics arc fairly iiiimeroui!, and may be grouped geographic- 
ally as follows : — 

Europe, — Phlcbolomns papaiasii Scopoli, 1786 (type spc'cios); P, minutus 
Rondani, 1840; P. masciiii Gras.si, lyoS; P. nigerrimns Mewstcad. 1911 ; P. ptr- 
niciosus Newslcad, 1911. 

Africa, — P, dubosequU NcvcU'I.em€ure, 1906, found in Tinibuklu. 

Asia, — P,papatasU Scopoli, i7So(?); P, orgruUpcs i*»io; P, major 

Annandalc. 1910; P,malaharicus Annandali:, 1910; P. balm Annandale, 1910; 
P, himalayensis Annandale, 1910 ; P, pevturbans Meijerc; P, angusiipennis 
Meijorc. 

America, — P, vexator Ctiqnillctt, 1906; P, crifcianfsCoqiiillclt, 1906; P,ros- 
trans Summers, 1912. 

Newstcad gives the following table lor the purpo.se ol, recognizing the 
Phlehotomi of Malta : — 

A. AbdomUiai Hairs Recumbent : — 

(a) Integument black. I-arge species. Ptilpi with secf)iul segment 
slightly longer than tlic WutiV—P. ntgirriniHS. 

{h) Integument or.lireous. Small species. wiili second seg- 
ment one-half the length of the third- P. and 

P. tninutus var. africamts Newst('ad. 

B. Abdominal Hairs more or less Erect : — 

(a) Legs in both sexes relatively short ; average leugtli of hind- leg 

3 millimetres — P, perniciosus, 

(ft) Legs in both sexes relatively long; average length of hind-leg 

4 millimetres — P, papatasii. 

Other species are:— P. squamiplairis in Kliiirtonni : unfenttalus, GoU\ 

CojisL; P. vexator, P, legeri Mansion, 1914, Corsica; P. ditboscquit, Mauritania. 
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Plilcholofuiis vcrnn'tirmn Townst'iul, 1913, is bi licvfd by Townsrncl 
to be the earlier of Vernt^a peruviana, but Stroiif', Tyz/.er, Bnics, 
Sellards and <i.istiabuni consider tliiit the ol)servations need coii- 
finnal ion bi Tore t hey can be accepted. 

Phlebotomus papatasii Seojxdi, lyxi). 

Synonyms.- ('y^iiphrs mtucsius ('osia, 18 |o: llnniasson ininutus 
Loew, 38.^4. 

Newstead ie]»»ris tli.il them are two distinct colour varieties of 
this insect- \ i/. : 111 \ iinit*irm1y ]>ale variety which is to be con- 
sidered tvpic.il: and (2) a variety witli a daik Irinii^e to the cosia 
and Iiiiid iiiaif'in of winji:. Thi»se two varieties lu; distinguishes 
as tin; p.d«* v.nieiy and 1 la* daik variety. 

Pale Variety. Almost uniformly ]>ale, translucent, ochreous; 
thorax with .1 h»ng. dull, ri'il-biriwn niedi.in stripe and a single spot 
of tile saiiK* colour on either side near the trout: \\iiig Iringe not 
inarke<lly dark(-r 1 iian 1 he liaii on 1 la* clisc of 1 hewing. 

Dark Variety.- -beniale with, geiieitd c(»lotir ot pahi foim, but 
with wing fringes snit»kv gri'y, and sinne. of tlie hairs on the veins 
.d-^o dark grey or sniokv grt y. Tlu- mah* wa^ not obser\ ed. 

Life-History.- -Ovtiin when tiiM expelled shows the ooleniina 
(inte.rior'j ami <1 inieropvh* at anterior end. The first instar of tlie 
l.irv.L is caterpillar-like. Twn ]»aiis ol caudal bristles, one niurh 
longer than tlie other, the otla*!* j)air \(‘rv short, l.ength, 2 to 
.pjS milliinetre-*. I'n|).i with abdomen curved upwards in varying 
degn*e. 'file (*ggs liatdi in six to nine days, and tlu* larva*, whicli 
live in thi* earth, beconm ]»upa* in about eight weeks. The. total 
item (»f deve1o]»ment is about ten t<j eleven w eeks, and the life of the 
lly is about eight days. 

Pathogenicity. — It is tlie < tinier of P<ij)pt‘taci fevi r. 

Mm i MUM':. 

Synonyms. Mchtsinidcc, Tipulaiia: Meigeii, SimuUilcs Zclt, 
'^imithtcs New m, Ml. Simulinec U«»udaui. 

^hlbovrliapha errt w it h(#u1 ocalH: without ttaiisversc suture 

oil thi- thorax; with short leg^, in whi* h the posterior tibia* and tlu* 
first jiHiii nl the liind tarsi are dil.itid: willi sln»rl, straight, cylin- 
dric.il. ehifii iniiiied aiiteniite W’ithoul .seta*. Bvi*s of tlie male, 
are large, «oid un-rt in the middle line, wJiile those ol tlu* female arc 
smaller and st p.ir.ti e. Size, i *3 to 4 millimetres in length. 

Tlie Simuh'idca 01 MdusinidcD are the saiid-ilies, also called 
‘ brulols * or ' potu ' lli«-. tiiul h.ive a widt*. distribution, being ])ar- 
ticularly foiiiul in Ibe impit^. U\i\ aie also well known in Kuroj)e. 
Thougli Mii.dl in sizi*, tln v are great blood-stickiTs, attacking man 
and b(*t'st, ami also olJiei in-eel.^, but only the females suck bloficl. 

Thougli there is only one genus, Mclttsina Meigeii, 1800, more 
correctly known as Simuliim Latreille, 1802, there are. very many 
species - i.e., about seventy— of wliicli ShnuUmn replans Latrcille 
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and S. hirfipes Fries arc knowii iji Scotland. 5. colmnh(4czcnsc 
vScliijiiberg. locally known as the ‘ baiiat/ is the cause of mwr.h 
destruction of cattle in South Hungary. S. indicitm l^echer i^ 
tlic 'dam dill' of Assam, which is a cause of irritaliou to tea- 
coolies. 5. damnosum Theobald in rgaiida, wIktc it is r.alUd 
'mbwa/ and in the Sudan, where it is called ‘kuiiteb*: and 
S. griseicollis l^ecker, of J)ongt>la. locally called ‘ ninietta,' are very 
virulent. Austen say.s i hat 1 he ' potii * (lie^ were accused of having 
caused the death of coolies while constructing an Indian road. 
The effects of the bite of llle^e small insects is mosl irriiating, jind 
the appeirance ol a j)erson after a sev«‘re attack is most peculi.ir, 
tile face and hands -i.e., the. expo'^ed ])arts—. being covered with 
p.qniles. 

Life-History. -'rile (\ggs aie. deposited on atones or plants in 
running water. 'Hie larva is broad posteriorly, where it pos'^esses 
a «iiekei, eap»il)le of aUaelnng it to any convenient object An- 
teriorly it has two fail like oigans. it nu»vc^ about in the water 




after tlie manner of n leeeb, and al>o by the aid of a Mlke.n thread 
which it s])ins. It feeds on water plants. 'I'he larval stage lasts 
about a iiioiith, when a coeoon is spun, inside which the ])npa is 
formed. The pupa breathes by iin^ans ot branebed rilaineiits, and 
at the end of a week lieci'iiies the imago, wliidi is* carried to the 
surface* of the water in an air-lnibble. 

Habits. -The Siniitliidcc Jive in the open eoimtry, and very 
rarely enter houses. They ran be found in the early morning, or. 
better, in the late afternoon. Hying in clouds. During tin* day- 
time they can be found on trees, gi.isses. etc. H is coiiinion to 
Jind the males quite close to tiie streams in which tin* eggs, larv.e, 
and pnpai abound; but tlie female can appan-iiily I ravel for con- 
siderable distances in search of food, and can quite ea-^ily bt*. caiiglit 
on the wing. They may also be foiiml in the cai '^ of cal tie. donkeys, 
etc., where, they feed." They are not all vici«)us. blood- thirsty 
insects. Thus, for example, S. voiusiitnr Say i*^ said to be quite 
peaceably disposed. It is quite possible that in some instances 
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mistakes have been made with regard to the blood-thirsty pro- 
pensities of some species, and it is possible that the real culprit 
was one of tlie Ccratopogoninae, and therefore it is necessary to be 
quite certain that the insect in question is really a Simidiiim, and 
this can only be done by careful examination. For purpose of 

? [uick field examination, it is as well to inspect the antennae carfe- 
ulJy, as they arc fairly characteristic. 

Enemies.— The Sitmdiidtr have many enemies, among which 
may be mcntion(*.d the larvfu of the May- and that of the Caddis-fly, 
and many kinds of iish whicli prey upon the larva;, pup 0 p, or flics. 



■ SiMri,ii»M Lakva. .|o(>. - Simulium Pupa. 

(Xy.) (XH.) 

Classification. — The genus has been divided into two subgencra 
by Koubaud — i.c^Pro^imnliitm and E immulUtm, but the differenti- 
ation of the species is very difficult. In fact, the family urgently 
requires revision. 

Pathogenicity. — ^Although sand-flics arc very irritating, and cause 
the death of cattle, it is nol known wlicther they arc the carriers of 
any definite disease of cattle or man, though it seems ' possible 
that they may be associated with the spread of pellagra, as Sambon 
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has suggested; but more will be said on this subject when dis- 
cussing pellagra in^hapter LXXHI. 

Marchoux and Borret have suggested that sand-flies may play a 
r 61 e in the transmission of leprosy. 

Family Blxpharocerida Locvt, x86o. 

Ofthorrhafha vcmaiocera, without discal cell and with a secondary set of 
crcasc-like lines on the wings. 

In this family the genus Curnpira Ostcn-Sackcn is said to contain species 
which suck blood. 'I'he larvae live in rapid streams. C. torrentium (Muller) 
is found in Brazil. 
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CHAPTER XXXI 11 
1 )IPT 1 <:RA {couf/mii-J) 

MUSCIDiE AND ALLIED FAMILIES 

( »rthnnh.iph.i I'r.n hvuTa -'r.ilKinul.'i' — l-opliila* - Asilidip- ]*h(»rida! 

Sn-iiopiMHl c iMHpHl.i Cy« — (I striil.i: S.iro>ph:iJ4nla‘ - - 

Miiscid.i ■■ Aiii li'MiiyicLi J'lipipar.i- - lifJtTpncus. 

BITING AND PARASITIC FLIES. 

Tiii^ cliaptrr cl'-als with all insects which come under the 

lejin * biliiifj: and lura^itic llii s.* In niudicinc they an' of importance 
Ix'canse of their hlood-sin kin^ habits, tliroii^’h wliicli lliey aie tible 
to (li'^'^rniiiiaic animal riiiiher. the laiv;e of rerlain 

sjK'cies may inter the skin or the alimentary (‘anal, and cause 
iirilation and disease in this \^ay [Myiasis llop(‘, 1S37). 

Continuini^ the elassihcalion "of the Dipteia already given, the 
lirst ^(•ction ine.luded in this chapter is that known as the Ihachy- 
cera. 

SUBORDER I. ORTHORRHAPHA. 

sicc r I o .V j 5K AO 11 \ci: u a. 

The principal OnliorrhapliaDrachycera maj' be divided into two 
yroiijib : — 

Gkot'i* 1: Briu'hycera Z/fiwamAir/v/c?.--- -Imago with puhillifonn 
impodia. Larva* with a tenninal ])(j>!eri()r stigma. I'aniilies: 
'J abaiiJiUe. Leptida*, Strationiyida*. 

(in*n 1* 2; Brachycent llckroJaityla.^liwa^i) with einpodia un- 
developed or biistle like. Postnior stigma of the larva not ter- 
minal. Families: Asilitla*. luiijudida;. 


liKACIlVOEKA IH)M(r.()J)A('TyLA. 

The families with wliich we are concerned may be recognized as 
follows:— 

A. Antenna; composed of more than five joints, or tliird joint 
complex. 

I. Squama; large— T abanuhe. 

II. Squaime small. ' 

. Tibia with i^\mys--Lcl>tidcc in pail. 

composed of three joints fir third joint simple — 
' ' \ Leptida in part. 

8x4 



TABANWJE 


815 


Family Tabanidaj. 

Orthorrhapha Brachycera with bulky bodies and often large 
heads. The eyes usually meet in the males, but are scj)avalc in 
the females. Antenna' with third joint marked by four to eight 
annuli, but without a terminal bristle. Proboscis strong and 
prominent. Thorax narrower than the hi*ad. Wings with large 
basal cells and live posterior cells. Third longitudinal vein bifur- 
cate. Legs moderately stout. ]Cini)odia large. 



Tig. 407. hvviuin, Ltnn.i rKMVLi:. 

Remarks. -The Tiibanida; are blood ■'^licking llic'S. of wliiih some 
2,000 species are. known. The blood -Miekiiig habit is conliiied to 
the females, while the males live nil the juices of plants. They 
are variously known as hoi>.e-llies, breeze- tlies, gad-ilies, serut-tiies 
(Nile), and mangrove- flies (West Africa), and are distributed widely 
over the world. They arc in the habit of coming to water for 
drinking purposes, and this has enabled them to be killed in large 
numbers by sprinkling the water with ki roseue, which probaldy 
prevents them escaping from the surface erf the water, and i»ailially 
kills them by its poisonous effects. 

Morphology. — As a rule the head is as wide 01 witlei thnii the iliorax. eonve x 
anteriorly, and concave posteriorly, with \ciy large, biilliLiiitly coluuied eyes, 
with goldcn-grccn or purple markings. 

The antennse are very distinct , but the proboscis \aries. In ing slmri 
in some genera and enormously long in othois. Jn iJu* geiieia i» h it is 
short it hangs vertically downwards from the It coiisistfe ni a labrum. 

two maxillae with palps, two mandibles, a ]iypophaiyii'£, and a thick labium 
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with well-marked labial palps (labella). The wings have a large discoidal 
odl and very olmigalc b^l cells. When at rest the wings diverge at the 
tips. They may be mottled. The legs are large and strong. The body is 
brown, whitish, or yellowish in colour, but tlicrc may be markings on the 
abdomen. 









Tig. /\o$. — ANTJ'.NNiE fit tiik Tav-anidje. 




a, a', a', Silvius; h, b\ CliryMips; r, Kliiiiomy/a; d, d\ Caclicera; f, Porca- 
lormus; /, Paiigoiua; g. Jirephopsis ; h, Lc^pidoseLign ; i,i\ Tabanus; j, j\ 
Hxmatopotu; k, k\ Ilippocoiitnim. 


Ufe-History. — ^Tlic eggs, which arc spindle-shaped, and whitish 
in colour, are laid in raft- or flask- sliapccl masses attached to 
water-plants. The larvae live cither in water or damp earth, and 
feed upon small animal organisms. T hey are spindle-shaped and 
segmented, w’ith knobs or protuberances on the rings, either all 
round or only ventrally. Tlie pu])a. wliich i.s free, is found in water 
or damp rubbish. 



Fi(i. 409.- -Larva of a Tabanus. (XaJ.) 

Pathogenicity. — It is possible that they may disseminate try- 
panosomes. The diseases ni'bori in dromedaries in Timbuktu and 
souma in Segon are believed to be spread by Tabanus ditofnialus, 
while the dromedary disease of Algeria is spread by 7 *. ncmoralis 
Mcigcn and T. nigritus Fabricius. T. glaucopis Mcigcn is infected 
with Herpaomonas subulcua. According to Leiper, Clirysops is the 
carrier of Loa loa Cobbold, 1864. 



8t7 

Prophylaxis.* -Kerosene spread on water appears to be llu* 
nieth(^ of dealing with these pests. 

Classification. — The family is divided into two subfamilies 
Tabaninic and Pangonina;. 



Fi*;. iio. l*i!pA OF Tuhttnit.^ Xi'min. r.\i ii u KfM. ) 

(r'roni the Fourth Ki‘])orl ol tlu* 'I rojuc.il l<«“MMi-ih L.ilioi.iiones, 

Kfi.irtoiiiii.j 


Tai‘..\ni\.k. 

Tabanid.'e without ‘^pui>.«»n thi' hind tibia*. 

'riie iinpf)rlant goiu ia of tin* 'rnbaiiina* may lx* n^-oji'nizi-d by tlu* 
following tabl»*:- - , 

I. Thorax and iibclomen willi iriclesf c*nl tonii iitum' -J clniin- 

II. I'liorax an<l abdomen williout iiideMeiit lomentuni. 
r. Kycsbnre. 

(rt) Third joint (»f the antenna with()nl ba'^al Itjotli.- - 
(t) Antenna; extiemitv slender, and liist jtiinl 
elongate* Hit^juHcutntm (I"lg. |.o8. k, //). 

(2) Antenna* not remarked)! v ‘-leiuh'r and first 
joint not remarkablv elongatt* //anit!- 
folw/d tlM*g. ^oS. /. /'). 

(/)) Third joint of the antenna with well d' voloped 
basal lootJi- -I'ldjanifs (]'Til». 4<»S. /. /')• 

Lepidoselaga Ma<*(inart, tSjS. 

Synonym.- -//rttfr/zs Perly. 

Lefyidoselaga Icpidota Wiedemann. r<S2iS. tlie moliica ily of J'razil, 
is a well-known biter. (An teiina* : vi dc 1 'ig. 40^^ , // .) * 

Haematopota jVIeigen . i St > j . 

Synonym.— CAmfwwfl Meigeii. 1800. 

The number of species romprised in thi'^ genus r.i])i(lly in- 
creasing. About 130 have already be(‘n described, and Ausien 
informs us that many more still await deseription from \lriea alone. 
The characteristics of a species belonging (o this genus an -T lie 
elongate arttennre, the peculiar wing markings (h'ig. |ij). and llie 
peculiar arrangement of the wings when at rest, wlun tin* hase.s 
meet together, wliile the re',1 of ih<* wings diverge slighily and 
slope backwards and outwards. The species of Hawatopda arc 
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very blood-thirsty, and are a terrible pest in the wet season to man 
and beast alike. TTicy arc sail never .to bite in tlie early morning 
or after sunset, but, on th^ contrary, Mayer states that //. decora 
•is most troublesome in the early morning and late evening. Neave 



Fig. 412. — IJirmalopota vUtata Loicw. (X4-) 


states that the females bile in rather dull, damp weather, and 
jarely in the heat of the sun, Ix-ing mostly in’evidence from about 
M to 10 a.m. and fxoini '4 pan. to snnsc't in sunny weather, but in 
tlie shady, damp forest they -may be troublesome all day. The 
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life-history of the tropical species is but litfle known, hut Neave 
thinks that tlie majority of the species may have two broods. Tlic 
life-history of ff. plumalis Linnaeus is partially known. The egg 
stage has not, so far as we know, been observed. The larva and 
pupa arc of the Tabanid type, as described above. With regard 
to pathogenicity, Balfour reports El Takasha (' the attacking fly 
probably H, tadturna Austen, is believed to cause swelling of the 
lungs in sheep and goats. 

With regard to individual species, //. phmalis Linnfeus is common 
in I'hirope. while U. grahami Austen. 1912; II. daveyi Austen, 1912; 
II. Austen. 1912 ; H. heringeri Austen, 1912 ; //. crudclis Axxsiow, 
1912; arc soiiKi new species recently described by Austen from 
tropical Africa. Other species are II. obscitra LoeAv,’i875, in South 
Africa; II. viilata Loew in tropical Africa; and H. bullatifrons 
Austen in Northern Nigeria. 

Hippocentrum Anst(ni, 1908. 

This genus is nearly allied to Ilfematopota ^leigen, 1803. but is, 
according to Austen, distinguished by the fact that the head is 
for the most part shining, the antennae extremely slender, and the 
lirst joint elongate (Fig. 408, and the tcnninal joint of the 

palpi in the female V(jry large and shining on the outer side, which 
is strongly convex, while the inner side is flattened; the wings are 
more or less suffused with dark colour, interrupted with pale streaks 
or blotches without the peculiar light markings of Ilcematoputa, 

Species. -//. versicolor Austen, 1908, in Uganda and the Lado, 
II . trimacitlalum Newstead in West Africa, II. sirigipennis Karsch, 
which may be identical with II. Irimacithilimi, has only been found 
in Gaboon, and II . mnrphyi Austen, 1912, in West Africa. The 
females bite man and animals. The life-history is unknown. 

Tabanus Liiuiams, lyia. 

There are «)vcr 900 known species of Tabanus, of which Tabanus 
bovinus Linmeiis, 17O1, is found in Europe, Asia, and South Africa. 
In the Sudan Ihest'. Hies are calh'd senit-flies: T.dilaniatiis Macqiiart , 
T. grains Loews'f. taniolu Falisot dcBeauvois, 'T./asdalus Fabricius, 
T. africanns Gray, may be noted. In West Africa they arc known 
as mangrove flies. Recently Patton has described the lifc-bycle 
of a Critliidia (6\ tabani Patton, 1909), which is a true parasite of 
T. hilarius and another species. 

Subgenus Therioplectes Zeller, 1842. 

A number of species o£ this genus arc known in Eiirojio. Therwplvctcs 
niicans Meigeii, T. borealis Moigen, T. montanus Mcigon, and T. troffuus may 
be mentioned. 

Subgenus Atylotus Ostpii Sacken, 3 87(». 

AiyhUfsfulvus Mcigeu and 4 - are met with in Suropo, 
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Other Genera. 

In ii) 0 f} Griiiilwrg iloscrilx'd three genera, wilh one species in each, as 
belonging to the T.ibaiiin.T — viz . Tlmitmasiocoa- T. akwa in West Africa; 
Hvlocenor - Jl. 'iropical ICasi Africa; J^tnhirttuiinpnla- P.tnguaia — 

in Tropical ICasl Aiiicaand Zanzibar; while other gener.i aie JlcMtUmia Meigen 
in Knropo, Dasybahiit iMaeqinirl Jii South AincTUM jind Aiistr.ilia, Uolhodimyia 
Bigot in Soiitli Aiuericci, WdvthntVti Kuaido in (‘evlon, Dtitchloms Oslen 
Sackeii in America, Slihnsoina Sihiiioi in Smiili VTiierna, Aianthoccra Mac- 
quart in South AinerU a. /»n//«/ini k/ A bu qn.irt in Souili Aineiica, and Selasoma 
Macquart in Soulh Anu iiL.i. 

PAM.ONllN.h. 

Tabanid.T with Jiiml lihi.i-' iiniml ;ii tlir ti])s with sjmrs. 

I. ^luirt. 

I. \ii[rhn.e longei tlhiii ilii* ('lirysof^s. 

j. Aniciin.'i' slMii'tt r tluiii tlu* head-- Silriits. 

11. 1*1 i)!>u-»ris liMig. 

1. Prnhosci'^ 111 lie lofigrr t li;m (he lic.id' f adiicta. 
j. Jhuhoscis iiMialK nnit h loiijL»cr tliaji tlie head, ulti-ii 
Iniigi j than till- lnid\ ' lUiVi'oniu. 

Ghrysops Alcigi 

Thi>. \u\^ become oi grealn* iniiMUtance •-inci' Loiper has 

'^howntliat it iin Imie-. 1 lie ( .n rier ol f.mi hui I'obbold, iS().|, wliicli 
in it‘> tui 11 ih Ml*']*ected to Ik t he i .ni m ol i\\\ ib.n ^welliiigj^. 

The genii'^ world wide in diMi ibution, ami ^llld to contain 
nior»‘ tiiaii i(»o s])e( ies, oi which MUiie se\tiileen or more have bi'cii 



found in the Etliiopian region. The African ilie^ belonging to the 
genus are of mednini si/i-, not i xceednig 10*5 iiiillimetrcs in length 
according to Austen. TJii wing^ of 1 lie niaiorily show a ron.spiruous 
black I)ancl (Fig. 413) running nen»'^'^ the .surface. Tliere are tliFce 
ocelli on the crown of the head. The charaetei s of tlu' antenme arc 
shown in Fig. 408, h, b*\ in the latter the first joint is sliown to be 
conspicuously swollen. During life the eyes are of a goklcn-grcen 
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colour, and arc marked witli purplish spots and streaks, which 
Austen considers present useful sjn'cific characters. When ii*sling, 
the wings arc kept half open. 

The. females inllict a very severe bill*, which causes pain, in- 
flammation, .and cv(*n at times ix^dema and fever. 

The eggs, which at first are white and later turn In own or black, 
are deposited upright in a single layer U])(»n leave‘i and stems of 
plants near water, in which, or in tin* mud in tlie vicinity, the larvae 
live. The larvae and ])upa‘ rt'seinblet hose oi I'cthanns, but in the larva 
the last antennal joint is longer than tlie ]>enultim:ite, and in the 
jmp.e the anleiinie jiKijirt beymnl the liead. With legard to patho- 
genicity, i1h‘ genus is now known to contain the carrier of L(ut loa. 



in Uganda; C. cana Austen. in Ivast Alriea; and di'sf^ar 

Fabricius in the Oriental region. 

Silvius Meig(*n, 1S20. 

This widely distributed genus may be exi*inplitied bv >//.'///&* 
fallax Austen, 1912, founcl in Xorth-Ivastern Khodi ^i.i, and .s'. 
decipiem I.,oow. The characters of the antenna* are illustrated 
in Fig. 40S, a, a\ and a\ 

Cadicera Macqnart, TCS54. 

Over a dozen species of lliis genus are now known in t lie. Ethiopian 
region, of which the following may be mentioned: C. melanopyga 
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Wiedemann, iSiq; C, chrysosUgma Wiedemann, 1828; C. ruhra* 
fnarginata Macqiiari, 1885; C. quinquemaoulata Austen, 1908; C. 
Inclausa Loew, i860; C. chrysophila Macquart, 1834; C. distanii 
Austen, 1912; C. speciosa Austen, 1912; C. flavicoma Aw^icn, 1912; 
and C, obscura Kicardo, 1908. The females have been obsci'vcd 
to bite man, but very little is known as to the habits or life-history 
of the species of this gcinis. 

Pangonia T.atieillo, 1802. 

This widelj’ distribuied genus used to contain a very large number 
of spccii^s, but Jias of J.iU* Inen split up into several subgenera. 



as may be shown in the following table taken from Miss Ricardo’s 
paper ill The Annals and Magazine of Naliiral Jlislory, Scries 7, 
vol. V., January, 1900: — 

I. Wings with first posteri(»r cell closed. 

{a) Eyes bare -Pangonia Latreille (subgenus 
(6) Eyes hairy -Pangonia Latr(;ille. (subgenus Erephopsis 
Rondani). 

n. Wings with first posterior coll open. 

V (a) Eyes hairy — Dialomineura Rondani (subgenus Diato- 
mineura). 

(6) Eyes bare — Dialomineura Rondani (.subgenus Corizo- 

neura Rondani):'* , 
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The characlcristic of the genus is the extremely long probo^^is. 
The antennal characters of Pangonia are shown in Kig. 408, /, 
and of Erephopsis at g in the Siimc figure. The females ar(' known 
to be very blood-thirsty and to bite while on the wing, a feat which 
they can readily perform owing to the length of the proboscis. At 
the present time the life-history is unknown, and the pathogenicity 
is also unknown. 

As examples the following may be mentioned : P. rosirata Linnfeus, 
1764; P. varicolor Wiodenuiiin, 1S28; P. gnlosa Wiedemann, 1828, 
in Africa;/', beckcri Bezzi, T()o(», in Somaliland; I\ ruppcllii Jcien- 
nicke., 1867, in the Anglo-Egj'ptian Sudan and British East Africa; 
P. comata Austen, 1912, in East Africa: DiaUmineura suavis Loew, 
1858, in South Africa; 1 ). [Corizoncufa) lincalithorax\x[sXm, i()X2. in 
Northern J^hodcsia; D. {Corizoneura) penetrahilis Austen, 1912, 
in Northern Rhodesia; and D. (Corizoneura) Jiasta Austen, 1912, 
in Portuguese*, liast Africa. 

Rhinomyza Wiedemann, 1820. 

In this genus the first and ‘<(‘Coud S('gmcnts of the antennae arc 
short, while the third S(‘gm(*.nt is composed of live rings (Pig. c). 
Moreover, the third segment has a well-marked tooth. The pro- 
boscis is short. R. fusca Wiedemann, 1820, is known in Java, 
and K. denlicornis Wiedemann. 182S, in South Africa. R- coMa 
Loew, R. edentida Wiedemann, and R. piisilla Scliiner may also 
be noted, as may R. mnhraticola Austen, 191T, in North-Eastern 
Rhodesia and Kalanga, while R. macidata Surconf is found in 
Madagascar. 

Other Genera. 

Other genora of iho PangOQiin.p iiro Dicrania M.icqiiart in Brazil, -4/>e- 
campla Schinor in Aii.slnilia. Pitvoicra Tos in Cent -.il Ain(‘rica, Goniof>s 
Aldrich in North America, Vclecorhynchus Marqnart ir Australi.i and Soulh 
America, AJiatolesies Willislnii in Ctilifornid, ihirraltF'HUs Auslun in i^uih 
Africa, Scione Walker in South Am»Tica. Dronol>t'S J o(‘W in South Africa, 
Gasiroxides Saunders in India, and Subpangonia Surcoi 1 in West Africa. 

Family LEPiiDiE. 

Orthorrhapha brachycera with brownish, medium-sized, or long narrow 
bodies and small heads. The third antennal joint is sli*>rt, and carries cither 
a terminal brush or bristle. I'he proboscis resembles that of the Tabanidse, 
as docs the wing venation. . 

Three genera are accused of blood-sucking: Leptis, Symphoroniyia. and 
Ttichopalpus. , r . • 

With regard to Leptis, the species L. scolopacca Linnauus and L. singosa 
Meiged are said to bite persons in France, but this is rare. Svniphorowvia 
(species uncertain), characterized by a single spur on the hiii<l tibia and a 
kidney-shaped third antennal joint, is found in California. Irtchopalpus 
obscurus Phil, is knrtwn in Chili. ^ 

The life-history of the blood-sucking species is not known, but the otner 
larvae of the Leptidae live u|)on decaying vegetable matter. 
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BK \CHVCEKA HETEJIOUACTYLA. 

A. Ani( Uii.i two-jointed with a threc-jointod arista. 

Siiitill hiiiicli-backed, quick-running Hies- Phorida. 

1 >. AiiliMiiia always iliree-jointcd. 

Knij)i)(lia wanting, vestigialni linear. 

r. kadial and 5 se]>4iratc. 

(^0 Ari>ta d(n *-:d (in ]»art). 

(/*) AnMa I ('rniiiial. 

(I) I'Voiit !n)ll«>\\t'd out belween till* eyes. Males 
nr\iT lio 1 (t])iie. IVoboscih without fleshy 
I.iIm ll.e at ti]) - Asilid^r. 

IJ) iTir.ii ] >1.1 lie or convex. Males often 
liolopiie. Not more than four posterior 
(ells, rhird antennal joint without bristle 
or M\le SLcnopinida'. 

If. R.idial I and 5 not separate. 

W'lngs not laneeoLiie, anal cell short ; second basal cell 
e(»nlluenl with di'^tal cell. Not brilliantly coloured 
PmpuiiC (in part). 

Tlu* nnliTN 'rin‘n'vi<l.i*, MuLisiila*. ;mcl I loliehopodid.u, whde coiiUiining 
.spei ICS j^roci.itory on (»llwr in'.ecls, do not appear to allack mciii. 

b'AMII.V ASITlD.h. 

OrthonhitltJui }riuh\'t(ra wiili Imi,' ii.iriow body, short bnud head, prom- 
ineiiL cvc';, iliird joiiil oi iln* anleiiiia* .simple. Thorax nairow ill fioiit. 
Wing-i with eloiig.iie li.e,d « e]U, llnoi 1on;;itiidin<d vein bihire.itc, two iiiter- 
('cil.try veiii'i ]»iesenl I'nujo.liiim witJi .1 lioiny bristle. 

It IS ijfit kimwii wliellier the Asilul.e ;ire le.illv blood -sucking flie.S or not. 
It IS siisjwited tJi.it liie\' lute ill llie liopus. but there is no defniile infurma- 
Inm. 


F.\MILV PjK.iRIDi:. 

/'//■I/ / /■ Ill . .ns ortMNion.dly in luius<-^. 'Ijdiioihirlti ftrrughiea Bruii- 

ner ( inteslni.il invuisis. 


V.\Mri.Y SCKXOPINTD.E. 

Sci'Hif/^utus f- §:i hinii.eus is tin- si)-e..dli‘d window fly, which is prob- 

ably tlic only liii!iM-hi>lil lly whn h i-» not injurious to Jieallh. 


l'.\Mn.Y EMPia-Ii. 

Oyfhoyrhapha hrathvf'vo with nu diiim or small bodie.s and small ho.ads. 
Autenn® with the finst two joints \erv small and hardly distinct, tho third 

S ' annnlated, often with teriuinal hnsik:. Wings with throe large complete 
cells, of which the tliird is slenU i than the second. Tho posterior basal 
transverse vein is parallel to tile bonier of tlu‘ wing. Empodium membrana- 
ceous. 

It is do.ibtful wlietlier these iiLsccts attack man. As a rule they live on the 
Juices of other insects and plants. 
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SUBORDER II. CYCLORRHAPHA. 

Section 1: Aschiza.— Tins grouj) iiirludi*- llic L'lmily Svipljid.i-, 
of which no .si)tru's is known to innii. 

Section 2: Schizophora. Tiiis grou]) inrlmlrs tin* tiuo llirs 
cliaractmzcd by a distinct fn>niai Imnda inul a fv«>nlal Miinir; 
ant(MnifT with Him: siniph* scftnirnts, aixl an arista wJiich isi^cm ially 
dorsal. Tlicy may bo classilunl into 

Museoidea. 

Synonym.-- F.mnyidea. 

This su]H‘rf.nnily is divitl<-d inio: 

Thide 1: Miisicoidea ttrulv/d/a/u-, with* ml squama- oovcring the 
hallrros (sr<- (MuqUrr XWV.i. 

TRuni 2 : Mmeoidea talyplniUi', with squama- oovcriiif^ the 
li.ilton-s. 

AM s( (MIMA ('.\i,vi*ri<Ai\r. 

T. 

J. S'li ro[»liaf;id.i . 

Must'.id.i*. 

[. .VnthoiuN ula*. 

Dr\o\<isiK: TAura*. 

A. l-'irsi poslt'i i(»r 1 dl ol i In- wind's in»i wirh lx *>])cn. 

r. Aiilt-.iina- small, moio nr h-s>, hiddi-n in round pits: 
arista siniifh' or pimnost*: body very hairy- - 
(Jis!r?dev. 

11. Aiitoniia- x\ rll ni.n’ki’<l, not Inddi-n: arist.i more or h-^s 
jjIujuom : botly m»t vi ix liaiiy. 

(it) Ari>.(.i pluiiio-i- loi (ailv Is. ill it*' hnj.'!h. b.in- 
in the tiiminal ImM. wincli is hair like- 
Sitn Mjdiifi^idfC. 

(h) Ari'^l.i ]»himo*,i' <ii ]m i lin.ii i* .doiij^Mi - w ji(»h- leiigtli 
- M/tsridcr. 

13. First j)osU-ri(»r cell wiilely (»]M-n -AnUiomyidcr.^ 

Family tlCsi kiili-:. 

Museoidea calypimUv xxiili vi-rv liaiiy bodies, wliioh caiisi them 
torosomblobee^. Anti-nna- iiiM-ru-il iiitoromnl pits, witli a teiminal 
bristh- on the third joint. Mold li-])arts rudimentary. 

Remarks.- - The (Kstiida.- are conimoidy known .is the bottle or 
warble llie.s. and are of interesi ber.nise the larva- Ix-ooim- parasil u-, 
either under the skin, in the nasal or pli.iryiiji^eal cavities, or in 
the alimentary eaiial. 

Classification.'- -'riu- genera may be propped int otx\ o siihianiilics — 
(a) witli rudimentary proboscis, including t lie genera Gfls/ro- 
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philus, (Estrus, Hypodcrma, etc.; and (6) Cuicrebrina, with a well- 
developed retractile proboscis, including Dermatohia, etc. The 
four genera of intei i‘St to us may be recognized as follows: — 



Fig. 416. -JIvpodsrma hovis dk Gkjsu. (XsJ.) 


Wing without poslcrioriransvorse vein: the media runstowards 
the posterior bordci. ])osleri()r cell is partly open. 

Arista iiahed Gaslrophihis Leach, It5i7. 
TI. Wing with ])oslerior transverse vein. The 
iiieilia at its i‘iid is bent towards the 
radius, and the first posterior cell is 
either open, partially (»peu, or dosed. 

A. Tacdal grooves a])pioximated below. First 
posterior cell clos'd and pctiolate body 
nearly l)are - (Epirus Linnaius, 1758. 

15. Facial grooves remote. 

(rt) IVoboscis straight, capable of being 
exteudal, or entirely rudimentary. 
Antennal groove witli small angular 
dividing w’all. Paljii absent — Hypo- 
derma i.atreille, 1825. 

(b) Proboscis bent and capable of being 
drawn into a deep cavity on the under 
surface of the head, and generally 
hidden thexein. Arista with hairs on 
Ffrt nir ■ Upper sidc. Third antennal 

^ Hype^ma much longer than the first two — 

DE Geer. Brauer, i860. 
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Hypoicrma , — A good example of dermal infection is Hypo- 
derma^ bovis de Geer, which infests cattle. The eggs arc laid on 
the skin of thc aniznal, and arc probably transferred to the nuaiili 



Ffo. 41S. — outs Female. ^(><4-) 


by licking, wlieu e they pass via ilie 1 .soidiagus to the skin, in 
which tiiey form lumours. It is found in r,iiro])e and America, 
and Peiper lias gathered togethi'r histories of several cases in 


which Hypoierma hovis and //. diana l^raiuT 
have occurred in man. but this is very ran*. 
The larva which is commonly i«uinil in man 
belongs to Dermatohia cyanivonlris, which is 
described below. 

Qistrm. — ^T^hinal myiasis is exemidifu'd by 
(Esirus ovis IJnnaais, 1761, whieli has been 
found several times in the nasal cavities of 
man, though usually found in sheep. The c‘gg 
is laid in the nasal cavity, in which the laivje 
live until they become pui);e. 

Gastrophilus . — Intestinal myiasis is exem- 
plified by Gastrophilus eqiii Fabricius. The 
eggs are laid on the skin, often about the knees, 
and transferred to the mouth, and so to the 
stomach, by licking. In this organ they live 
on the secretions and contents; but though 
they do not bite the mucosa, they cause 
irritation. In due course they pass 
alimentary canal with the fsces, tUjeni 



Fig. 419. — LfARVA OV 
(Esirus *ovi8 lAVh 
NiEITS. (X 4-) 


828 


THE DIPTERA 


>r()cced to piipntion. G. pccoriim Fabricius, 1794, is stated to 
requoiUly all ark man in Siberia. 



Dermatobia l^raiu r, 1S60. 

Dermatobia cyaniventris Macquart, 1843. 

Synonyms.'-- i'uicrehra noxialis (^oiulol, 1845; 
Dcrmalobia noxialis Hraiiur, iiSOo: Dermatobia 
hominis Sa}’, 1S22: illstrus hominis (imdiii, 17188. 

Thcro a])i)tiars to liavr been grrat doubt as to 
wlirtlicr D. noxialis is tlui same as or different 
fri)m 7 >. cyanireniris. At in esent, on tlic stningth 
of U. Blanchard’s observations, it is usual to 
look upon linmi as the same. The larva of this 
Nprr.irr» is found in tlic skin (»f man in tropical 
America at times, and is known by various local 
nam«*s: ' Vt*r moyocpiil ’ in Mexico; ‘ ver macaque * 
ill ( ayeiine; * torcel ’ in Venezuela; ' nuche ’ in 
Colombia; ‘ ura ’ and ‘berne’ in Brazil; * cor- 
mollote ’ and ‘anal coshol * in British Guiana; 
' nuche ’ or ‘ gusano * in New Granada. 

The fly, which has a yellowish head and dark 
blue abdomen, is supposed to lay its eggs on the skin of domestic 
and wild animals .The larva; fiann these eggs arc supposed 

to enter the skin. T|]^ usual areas affecled are the head or trunk. 



Fig. 421. — ^Larva 
OF Gastrophilus 
e>fui Fabri- 
cies>. (X3-) 
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The larva presents two quite different appearances, lii the first 
they are club-shaped, white in colour, with a thick suitcrior and a 




Fic. -jaj. — Yoexd Larva o^ 
Dermatohia cvanivcntris. 
(>< 3 -) (Attor Blunchanl.) 



j ■Ui.nrR Lar\ a of 
! Vi utalnhia / vmihwnb 
MAiyiTART. (X-’i-) 


tliin posterior end. The* aniorior purl ion is bi'.sct willi IiooKIdN 
and lias two strong oral hooks. Tlie posterior end (anu*' the 
stigmata. 

If left to lliemselves, the larvtX will remain in the skin for some 
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time, after which an abscess forms, and they are thrown out, drop 
on to the ground, and become pup®, and finally images. 

We have seen larva* resembling these in the skins of Europeans 
in Africa, and simihir observations have been made by Plehn, 
Strahaii, Kolb, Niig.il, Arnold, and Smith and others, but yrhether 
these are D, cyaiiixcnlns or some other species has not been 
determined. 

Pathogenicity. --'J'li<*y cause pain and itching at the infected spot, 
with swelling and o doinii of the surrounding region, giving'tisc to 
a boil-like swelling, ratluT bard, of a deep red colour, with a central 
opening. Berne or ura of Brazil is 1 he disease. 

Treatment.- On inspecting the. ri'gion, a small opening will be 
seen, an*! the larva inav be noted, ^llo\ving its stigmata at times, 
and at other times disappi-ainig and i eai)p(u'iring like a jack-in-the- 
bo-v. Tlieii* is no ilillicnity in st'izing tliis i)arasito with a pair of 
force])s and loiv.i!)ly risnoving it, and then treating the wound 
antis(‘j>tically. The Brazilians try to asidiyxiate the larva by 
tobacco-snioke, or ai»ply srmie animal fat to the opening in the 
little tummir. The lat is s*iid to act by ]>reventing the larva from 
breathing and compelling it to leave; tin* tumour. Soiiit* aulliors 
advise the application of calomel to the opening. 

Dermatobia (?) kenise K«ill>. 

Kolb deacribe<l a n*(l<lish-bio\vn lly in Iiasi Africa under this 
term. 

The fly l)ehavc(l like 1 >, cyaniventris in laying its eggs on the 
skin oJ peo])le when bat lung. The larv;e enteied tlic skin, forming 
nodules. Tin* native> c.illed the lly * ngiiniba.' It is, however, 
possible that this is not ti tine Umnalobia, which is a New Woild 
genus, but a Cordylohia. 

Family SARCornAGiDAi. 

Muscoidea caJyptrai^e with large bodies, and antennal bristles 
feathery at tlie base, but hair- like and very fine at the tip. Legs 
stout. First ])ost(Tior cell clo>ed or only slightly open. 

The Sarcoi)hagidje are the blow-flies, of which S. carnaria is 
common. 

Gencra.““St/rnj/>A«gfl, Wohljahriia, Sarcophila, Cynomyia, 
Sarcophaga Meigen, 1826. 

It is by no means uncommon in the tropics to find ulcers, and 
especially syphilitic erosions of the nose, infected with larvae of flies, 
which may belong to N. carnaria Linna;us, 1758. The larv® have 
also been found in several c.ivities of the human body, and those of 
tlie former in the alimentary canal. The following arc causes of 
intestinal carnaria Linnams, 1761; S. h<^mor^ 
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rhoidalis Fallen, i8io ; 5 . hamatodes and 5 < ehrysostoma Wiudmaim, 
1830. S. IdRfkens and S. ruficornis cause cutaneous myiasis in 
South America. S. pHntlwhya and S. lambens have been louncl in 
ulcers. 



Fig. 425. — Sarcophaga carnayia Linn.-mts: Fkm\lis. ('<3) 


Wohlfahrtia Braiior aiul l^crgi'nstanim, liSSc^. 

Tl)e liirvcu of Wohlfahrlia magnifica SebimT, 
1862, have been fouiuJ in cavitiobin mnn's body, 
and also in ca'.llo, .slicq), dog-^, and (ballistic 
fowls. 

Sarcophiia Rondani, i85(>. 

The; larvaj of species (»f tin’s c.g., 

.S. mcigmi SchiiitT, .S', latifrona Fall., and .S. raniUs 
Fall.-- may also be found in nber-^, rlc., in 
Ciermany, Austria-Hungary, and Fi.ince. 

Cynomyia Kobineaii-Disvoidy, 183*). 

Cynomyfa morlitormn Liniueus, 171;!, is bclicx'ed 
to infect ulcers with its larva*. 

Family Muscidaj. 



V*. 





Muscoidea calyptrateg with stout bodies and i.-if,. .|2G.— 
short thoraces. Arista either entirely plumose L.\rva of 
or pectinated. The first ])ostcrior cell is either SARcornAcv 
only slightly opened, or else closed at the 
border of the wing. 

The Muscidie include a number of important genera, wliich may 
hi) recognized by tin; following table 



S33 


TIJIl mPTERA 


A. Proboscis Ioulc. iidaptcd £or biting — PhilcematomyifUD. 

I. Probi>'.«;i'- ]).irtly cliitinous^ partly fleshy, with largo 
llcslix l.ibclla- PhiUvmuiomyia. 

11 . Pruboscis lutiroly eliitinous, wilh .itt (Miu.it od labclhe - 
Stf»fii>K\ydina\ 

(\J Ari-^t.M fo'.ilbrn'd dnr';,dly niily. 

(if) Piilju Ibm. iinii'li ’ sluMlcr tJiiiii the prolmscds. 
Third Intigim-iin.d vi*in witli liristlos proxi- 
iii i 1 l\ : In '.J I inr cell ojnMi -- Siom(f\vs. 

(ft) P.ilpi ihii-lvfUid. .I'. l4)ng IIS 01 nearly as long as 

I Ilf J »» (ibd-iris. 

i'll p! .ibi)^<-i'^ long tind lapering; first posterior 
» fll wiilcK o]MMi: third hnigitudinal vein 
without biislh-v. -Ly/}ryosi(i. 
ij! Pi obn-.i i-^ ‘^hoii and sininpv: first posterior 
rell uairiiwlv o]nMi: third longitudinal vein 
w 11 h hi isl li pn»\iin.illy - S/yi^onmiyin. 
hi P.il|»i '•iiiiiigK biiih eviMyw'lMMe, imt tliickened. 

I- thin, iimie than twi^'i* the liead 
Itiijih. --wollen a1 the base. :\rista with 
in .t!\ bi .'111 h«*d li.iii s Medi.i^loinlhlnngi- 
I ii'bn.di w it h i w o luMid^ (ilttssina. 

\\\] All''!. I l\* u 1.4 ieiUliii>..»Ily .(I'd \ uili ally. 

(<fj I ll'll p«»-mmoi rell iiiHiowlv open; third longi- 
mdin d vein withoiii ]>rl-•lle•^ IhcnKtiithnsca. 

(el h'll^l (MMer ior t ell W idely opiMI. 

(I'l 'I'liird longitudinal Vt in will) bristles proxi- 
m.dlN lln'hiulohiii. 

iji 'Ihnd longitudinal vein without bristles 
j)i oximalK lUfrihilitiyn \\ 

IT Pn)l»MMjs *^iMlrt, not ad:i]ited loi biting Muscime. 

(if) Mid tibia without brisi |e i.n imit i side Miisra. 

P'm Mid ulna w n b bri-^lh-- on inner ^.ide. 

(ii Ihoi.ix' and abdoiiiiMi bluish- black, not lustrous—- 

(j- Thora'-: and .dMlonn n green or greenish, lustrous. 

'if I S. 'Is uni longitudinally marked ^'hjysDmyia. 

\Jr, >1 u. iim noi so ni.irkc'd, 

'rih)iM\ nutallic gictn or bluish-green — 

/.//( /• fif 

do 'fluaav bi.'s.-,y gret n or ]nir])lish-blue — 

{3) Th(>ra\ .ind .did*»nien diitv brownish -yellow. 

((/) iCvi-s wide .ip.irt in holli sext's. second abd()jnin:i1 
segnn n*: ot the female more than half the liMigth 
of the ahdoiiieii A nchmeromyia, 

(ft) Eyes of male not wide apait, and sixoiid abdo- 
, minal soginem witlmul the above character — 
Cordylobia, 
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Ph YLiEM atom yin 

PhllsBinatomyla Austen, 1909. 

Stomoxydinse resembling Masca domeatica Linnaus, being grey 
flies with remarkable proboscis. Front in male narrow, its width 
in centre being from one-clevenlh to onc-fiflecnth of total width of 
head; width of the front in the female, one-third of total width 
of head. Proximal portion of proboscis shows a swollen chitinous 
bulb, distal portion soft and fleshy, and folded back iindcx distal 
end of bulb W'hcn not in use. but when extended there is a tubular 
extension furnished with a circle of chitinoiis teeth. Distribution: 
India, Ceylon (very common). Cyprus, Senegal, and the Congo. 

Type Speeies*- -Phikematonivid iiisifinis Austen, 1909. 

Philasmatomyia insignis Austen, T909. 

Smoke grey or yellowish grey in colour, with do; sum of thorax 
with four dark longitudinal stripes. The eggs arc laid in batches of 
fifty to sixty in cracks in dry cowVdung. Egg is 2 to 2-2 niilliimdres 
in ioiigth by 0*4 millimetre in breadth, l-orvie hatcli in eight to 
nine hours, and wlum mature measure about 1-25 rcnlimetns. 
They are bright b'liion yellow in colour. They burrow iincler tlie 
ground on the evening of t he second day, and pupate, 'fhe puparium 
resembles that of Mnaca, 0*5 centimetre long by o-t 8 centimetre 
broad. It is of a light inaliogany colour, and has eleven segments. 
The life-history may be summarizi'd : Egg-laying, live to ten niinntes; 
<'gg. eight to t\:n hinirs; larvre. two days; pupa, three and a half to 
four and a half days; total, six to sc‘ven days. The fly is ready to 
feed eight hours after hatching. Feeds nsnalJy on ciitih' only ot'ca- 
sionally bites man Tin y pass out a clear w.itei y fluid [nun Ihr 
anus whili‘ feeding (('ommon in a blnod-siK'king tlv). 

Eliemles.~Uyincnoptera spiders, t.ichinids. 

Other Species. Ph. lineala ilninelli. 1()I0 (synonym, Pristirrhyn- 
t'homvia lincala Rrunelli, n>ro), and Ph. iiitrnri Patton and t'ragg, 
19x2, both in India. 

Stomoxydinjs. 

Stomoxys (ieoflry, i/fM- 

Arista of three segments, feathered dorsally only; jjroboscis long, 
tapering, ehitinized in all its extent, non-n‘iractile; palpi slender, 
very short, less tlian half the length ol the ])r(dH)Scis. Fourth 
longitudinal vein curved so as to merely narrow the first posri*rior 
coll distally; third longitudinal vein bristly at its ])roxiiiial end. 
Front narrower in the male than in the feinah'. 

Type Species.’ -Slomoxvs calcitrans Eintuciis, 

The genus Stomoxys is cosmopolitan in its (list rihiit ion. The 
principal specie's arc- - 

European Species.- -wS'. L., 1758. , 

Asiatic Species. — Twelve species known and two synonyiiis: S. bnitiHifes 
Griinbt^g, 5. ilcitrans L., 5. plurtuoiata Bigot, S. daenusa Spojscr. S. %nduM 



THE DIPTERA 


834 

Picard, 5 . limhata Austen. 5 . nigra Macquart, 5 . bengalensis Picard, 5 . ohlongo- 
punctata Hrunetti, 5 . pratfii Summers. S. pulla Austen. S. siliens Kondani. 
S. friangulans Brunet ti. 

African Species. - 'Fourteen species aii <1 lour probable synonyms arc known ; 
.S lalntnnis L. (.S. horogwensis tiriiiibeij'i, S siiiens Kond.ini, .S', griseicepi^ 
Becker, .S', mgm Macquarl (.S'. Qlaunt clrunlierK and .S', lafonti Picard), .S', hou- 
vthi \ar. tiara Koubaiid, 5 . inornaia ( 5 riiiil>eij», S. omega Newstead, .S', variprs 
Bfzzi, .S. intermedta Kmibaud. s houffatdi Picard, .S' hihneata CrnintjerK, .S. 
hrunnipes Griinberg (.S*. .s/r/A/A? GniulHTg). .S', icemaittit Bigot, .S', orhrosoma 
Speiser. 

American Species.- s' taiiitvau!i\.. 

Australlanr Species, .s', talciban^ L. 

b'or the methoils of diagnosis ol tlu*se s]H‘ties, vide Summers. L. M. (1912), 
Journal of Lonthm Sihool of ‘I ropual Mtflittne. July, j) 184; London. 

The following table. iTiuililied tioiii (iiunlierg. gives the diagnosis of a few 
(»l t he .spi I n s : - - 

A Legs ^•nllrl^ly yellnw. Wings yellowish .S' icnnatiis Bigol, 1887. 

B i-iilicr eiitiiely black or largely bl.H.k i»i bl.Lckish-brown Wings 

clf.ir nr darkish I'oloured. 

1 . Venter brilliantly’ white- -.s. sz/xci/.s KSmdani 1873. 

II. Ventei pale iliisky brown, with i.lhir.ict eristic omega mark on the 
Ihora-x-- .S', omega Newste.id. 1*107. 

111 . Venter grey or yellow 

1 'Ihor.ix' wilhoiil cie.ii bl.ick stri|)e.s Hinder ]i.iit bl.ick without 
anv marking*' .s' niotnala GTinilM.Tg. looo. 

‘riioiax with * lear bl.n k stripes, .\bdonicn with legular daik 
mai ks 01 ' pc«ts. 

\«il Kin'e, tibi.i. .iinl I.11MI-- at all «‘veiits, on the two anlerioi 
p.iirs til Icg*» entiiely luown 

(1) Idii.i iinl t.tisiis on tin .inti'iioi and middle l(*gs light 
blown. i>n the hind legs daik brown. Thorax with 
two small brown longitudinal median lines - -.S'. 
h'lnu'ala <iriiiib*‘rg, iot>o. 

>.’1 I ibi.i .Mid tiMsiis brown on .ill three legs. 1 horax with 

I110.11I bl.Lck loiigitndiiiril stupes 

Wings blaekisli. iioad .ind tlior.ix blown yellow- -- 
.S Ar/i 7 ;i.'//*cs ( ■! iiiilMMg, 1906. 

Wings gl.issv, head ami I In n ax grey .S', strllaia 
(iriiniierg, r«)o'f. 

(A) la’gs liKu k, with light Intiwii kne<*s or de^.idi'dlj’’ diirk brown 
spol.s. 

(i) Wing briisht s yelhiwish- 1)1 own. with black ti|>s. Abdo- 
men with ilark inuldli* loiigitudina] line. Second 
and thii‘1 s<‘giuents with cl.iik anterior and posterior 
borders .s. glanca (irunlxsrg, 1000. 

•j) Wing l)iu)'he.'» black. .Sbdonien grey. Both middle 
segnieiils with regulailv arrangeil dark spots without 
il.iik iin di.in hingjiudiiial line 

Si-coinl and third .ibdominal segments with one 
miildio 1 istil, one side .ipical daik spot, and dark 
.iiiii'Moi bill del. with winch the basal )<pot unites 
s Aril SI s (ii uii berg, 1900 

N-ciiiiil .iiul lliiul .didiimiii.il seguieiits with the 
same d.iik spots, but without anterior border-linu.v — 
.S ( (i/r /'ifOi.s 1.11111. eiis, 171JI. 

Stomoxys calcitrans Linneeus, 1751S. 

.S', calcitrans is the common stable- fly, found in houses, stables, 
and in the open near cattle. It bites all classes of mammals, and 
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in so doing is suspecttd of spreading trypanosomes, esperinlly 
7 \ entansi. Manders considered 5 . nigra Macquart, C850. to bt* the 
cause of the spread of surra in Mauritius. 

It is rather like the common liouse-tly. but e.isily r(‘.co:.;ni7.i il 
by the head being raised in the resting po^^itiem. by the projecting 
proboscis, and by the. closed wings, touching one another at their 
bases, and diverging behind. 



I 


|.*/ i,l!i ithu,'. I I MMI 

Morphology, i 1" 1 1 iiii.si'.i nl ;i I-. ( oiiijiii -ril III iiisli mil, 

h:Liisl(‘lIiim .iiwl i.iix'll.i', wIik li ai(* Ih*iii pniit'i mi I v lur iimi,L* .111 
joint 'J'Ui* pO'itcimi poitioii «.in Im* roii.it Iim I m pinji-i umI turw'.iiiK, anti 
t^ciriit*** llit‘ t'hitiiitiiis liiKimn of tlii pli.irvii^fMl wmII, the iii.imIKl .iml tlit'ir 
palps, it t tinc-sljiipt'tl iiiitl is t .lilt'd llu* Lostiiini. 

Thc' struct iijf ol llu* li.nistflluTii. <>r pnihi^cis propt 1 . is \t‘ry ct implex h 
consists I'ssonti.illy of .1 l.ihiiiiii, liypiiplL.iryiiN. .ind l.ihinm. Tin* Lihriiin is .1 
sli,irii-pt)inicil slyli't. wlin h near iK .iprx Iktus <i vt'iiliMl iiili'i* willi Itmi 
sen.sory hairs I’osU norlv it is .litarhrd tt» the hf.itl \vhi*re it Itn iiis .1 < liilinoii-. 
projtMiion. It I*, lLoiM«^li(if-.sli.i]ic«l on tr.iiisvcr.se sfcM ion. Ilif vcntial ifpciiiin: 
being closfd bv tlitj livj>oi>li.iiyiL\., wJiiK* Utcrallv it*' wmIK. wIiilIi ('.\j).intl .md 
cm lose .1 t aviiv containing imi.st.Ios, artii iil.itt* with tin* labimii. tliiis kccpiin; 
the livpoj’htirynx in its pl.icc 'Hu* hyptipb-oynx wbu li t^inil.iiiis thi* salivai v 
tube, starts irum 1ti<* i.iiuuin and runs Itirwaiils, rxiianiliiig l.iit'i.illv .md 
closing 111 the J.ibnd. pliarvngc.d, t»r bltxid-liibt* Tiicntioncd abovi* Its I.itcr.d 
expansions contain a t.ivily At ils tip it .ipjic.iis to bt* lui'inbi .iiuius, wlmli 
Stephens and Ncw^liMd tliink l>v it" ll.nt.iil ttnidititin prcvciiis jiigrcss of flniti 
during blood .<^iit‘king, wliiJc lifcly ih'i iinlliiig llic •*gifs'» ol s.ili\.i 'I In- 
labium is .sttiiit .intl ihitk, wilh a .swtillcn b.i.sal ptirnon gradiiallv i.ipt'iiic; 
towards the proxinuii and distal ext rciiii ties, bill less so liasallv l*o‘.H‘iioilv 
it enrUxses 11 h* labium and liv]H>]»haryiix, wiiK'li it caiii'-s on .1 si Imif. wliirii 
birther itirwatds form.s thc'boiindary ol ilie l.ibi.il gut tei .md is joineil tioisalJy 
by another doi.sal hooked .sclentc.’ llu'se sclent es slop at tin h.i.se ol tin* 
labellrc. Vt'ntral to the dor.sa] sclerilcs are two \entral sclerites. whicli 
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anteriorly articulate with a transverse forked scl^ite whose arms run forwards. 
To these arms IIki tondons of longitudinal muscles arc attached, whidi are 
capable of lot.uiiig them, causing the- eversion ol the laliellae. Farther 
forward thi* two are slrcngthoncul iiitcrually by dors.d and ventral 

sclerilc!., wJi'le a pear-sliaped axial Jipoplij-M.*, proji'cts forwards freely from 
Uie labium. 

'Hie ventral plate is obliqiitdy pl.u^ d. »iiul carries-- -(ij five teeth; (2) nine 
sets of pi'tiolaled blade.s; (?) six .sets (»l lod-like liair.s, (.|) five sets of opercu- 
late hairs; (5) six sets ol lijliiicalt‘<l hairs; (0) .111 anterior dorsal fringe of 
h.iirs; (7) a posterior ventral set of Jiaiis; (H) vi iitral phalanges or lips with 
ventral hairs; (9) dorsal external .set oi bail’s; and (10) latero-external set of 
hairs. 

Internal Anatomy.- pliarynt^eal tube lends into the jdiarynx. whose 
wall is formed by tlie rliitjiioii.s fulcrnni. The (nsnphagiis, at first flattened, 
aftei wards (vliiidnial. p.ishes into the thoiax and opens into the ventral 
surface ol tin* ]iro\eiiiin ulus At this point it is joined by the duct from the 
crop or ^lu'kiiig slomach which is a Luge hollow blood-icservoir lying in the 
abdomen 'I !ie < liyhiic veiilncle has thret* coils. The usual Malpigliian 
tiibuJi*^ ^mall and larg*- iiiK'sline and rectum an* present. The salivary 
gl.ind M‘-i-mble those ol Mitsut and 

Method oi Biting.- 

rnn'fiilly inspects tlie skin, and 
having; sclcclcil a spot. cjvctIs 
tin* labclJ.'c, and by a roialory 
motion culs a hole through the 
1 ‘pidcmiis by means of its teeth, 
anil then. insiTting the proboscis 
into llu; wound, sucks the blood. 

Life-History. - The life-history 
has bet'U s| Tidied hv New'slcad, 
who IiimK IIkiI the ineiibation 
pi-lind Ilf ihr egg is two to three 
d.i\s, thi life i»l Ihe l.trva four- 
teen h) twi Illy one d.ivs, the 
])up'il stage nil!*' lo thirteen liar's, 
making the total lile-eycle 
twenty - live to thirty - seven 
(laj’s, but this may be consider- 
ably prolonged by the incubation aiul larval stages being lengthened 
in th«‘ j*» -.(Mv o of moi-ture, or tlie presence of a low temperature. 

1'he eggs are r niillinielK in lengtli. white, turning later lo a 
cream cokair; uniaccous and reticulated; curved on one side and 
straight on the other, where there i-. a broad deep groove, wider 
anteriorly, win re iho larva escapes. The number of eggs varii^s 
from forty-eight to sevenivom*. and they an* laid in w^ami dung 
and fermenting grass. 

The larva is ir inillimelies long, and taiwring. yellowish in colniir. 
with blackish mouth ]MrN. I'he '-egincnlation is not well marked. 
The ht*ad has two large diverging ]>roc(‘SScs, w'hich carrj-’ the four- 
jointed anleniue. The nioulh is anned with a hook-like mandible, 
which carries a ventral tooth, and is attached hv means of a liypo- 
stomal sclorite to two large cei)halo-phar\mg(*al seloritt's, in front of 
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the upper arms of which is a small perforated sclerite. The pos- 
terior stigmata are two 'in number. The mouth-hook used for 
locomotion. 

Pupation is brought about in two hours by the larva shortening 
itself and becoming bjinxd-shapi'd. the colour turning to red. The 
pupa measures 5 to 5-5 millimetres in length, and posst-sses eleven 
visible segments. In a few days the pupal skin is split along lateral 
and median lines anteriorly, and at the fouitlisi gmenl transversely, 
and the imago escap('.s. 

Lyperosi?. Kondani, iSo^. 

Synonym. — Glos^ineUa ('ininberg. uyyb. 

Slomoxydiine resi'iubliiig Sfomovys. hiil with jialpi as long as the' 
long slender proboscis, around which, as they are broad, they form 
almost a sheath, with no bristle^- on th<‘ third longitiulinal vein. 
Distribution: Europe. Asia. Africa. Nt)rlh America. Jind Anshalia. 

Type. F.inii.eiis. rjoi 

'They are dirty brown m dirty yell* >wi Mi -grey, vt r\ Miiall bl*)0(l- 
siicking Hies, wiih incMusj)ieu*ui'^ markings, ami ii'^uallN only attack 
animals, and do not come iiitoliouses. 

European Species. L. linUm i73>». / tihiUns /./.i, igii. 

Asiatic Species.-/... inimtia IW'zzi. /. 

/.. r,\ i^U(t do .Mi-ij*'o*. L. ll‘ivohfrtxi l»nniflli. Kim; l^ci Ki 1 

1910 (prohablv St\f>uowvi(t uun uiKsti \usU n, 01**7). 

Afrioan Species.- •/. mmutu l>i‘z/i. /. h^nnpulpi^ I'toulMud, 

( paUtdipfs KduImiuI, uk» 7). /- /«/////>/ lli iinl)0» *4, ( St. Matu 

losa '): L. pntaiti, IVzzi, A. //erm Vihliii, L (Mtijon*. 

/- ihivouM Koiihaiic), J9«»3. 

American Species. irntans L. 173H, /,. iUc.us Snow, iSyi (‘Anonym: 
Htpmatohia fl/r/.. Snow, iSoi). 

Australian Species. L. 

(I'or dot;nls soc Siininu'i pjipi'i , iw//r infra.) 

Stygeromyia Austen, to**/. 

Stoinoxy*liii;u uilh genend appisirniuv and l)otl\ like. 
prob<wis and palpi like lUcmalolia. arista ualhe.rJd dorsally only. 
Head flaiteiicd fmm front to nar; proboscis short, slonl. shiny, 
r.hitiiious, n<>t tcipciing, pal]>i as long as tli*' proboscis; eJavate at 
tips, curving njnvapU. <'ell opening as in Sfoini^xys. Ai'ical jxu- 
tion of fourth vein straight Ixwond bend -i.r.. not .bent inwaids 
as in Sfomoxyb Jind Iltoniifobia. !)istril)ntion : Airi* a and Soutliern 
Arabia. 

Type.---S/vgcr/); 7 n''’« m£<L’;//f>sa Anston. rejo/. 

Styoemnyia san^ifitiaHa Austen, i <)(>(). is siat*‘*l by Yah* Mas^'v 
to be a blooil -sucker in thi' (*ongo Free Slate, wliile S". macitlosu 
Austen. T907. found in Little Aden, iiifiMud 1*) be also a bloo*l- 
siickt.T, and 5 . v'oo.wcuni Austen, 1912, in IvaM Africa. 

Glossina Wii^dcmann. r»s.jo. 

Synonym.- -Nemoy/nna. Kobiiieau-l)e.svoicly. i^.io. 

Narrow bodied, elongate, gre,yish-brown or yellowish-brown, dull- 



8^8 


THF DTPTERA 


coloured flies, with the wings closed flat over one another, and 
projecting considcriibly bi:yond the abdomen when at rest, with an 
anterior pii'ji cling proboscis, beyond which the ]nilpi '^Jightlv extend, 
and in which they are eiishcathod. Basi of proboscis bulbous. 

This is (h(' genus of the tsotsc-llics, a name probably derived 
from the noise which they make when living, and now used in a 
gt‘neric sense. They were lirsl named bv Wiedemann from (i. 

brought from Sierra Leone by Adam Afzcliiis. undin llu'same 
year Robin<*an-Desvoidy named another species from the ('ongo 
Scmorhimi fuilfutli's. 'I'lieir bitts havi been long known to be 
dangerous to animals, but it was iif)l till Bnici- showed that lhe\ 



l'J‘» O/.IN /i.'.f jhllfuiils : I'l.MM 

were ilif s])readers I'yylniuii'^nma hriuci and the cause ol the 
disease n.igana in bors<*s. etc., that they re( eivi-d miicli attention. 
The inten-st in tln*m bec.-mn* vastly gn*ater when in T()(),] Bruci* 
and Xabarro slmwrd that iliey weie llii' spreaders of T rastolhiHn 
and especially wlu-n Kh-me •^howrd that the traiismission was not 
mechanicjil. 

The genus is confined to irnpi* :d Africa and Arabia. 

Morphology. -Tin* i)oinis in ilie morjdiology to which attention 
should b(* paid are as follows : 

'Hu* eyes are large and bate, ami Vxdween them the vertex is 
depressed, aiul at its back carries ocelli, in front a deep facial pit 
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is separated by a transverse impression from the gena. Tho pro- 
boscis projects horizontally forwards, while its bulbous posioriov 
portion is enclosed in a fold of skin. Valpi are lod-like. and dot lied 
with short black hairs, and enclose the iirolxiscin. d'he antenii.'e an* 
three- join ted, the first two being small and the third large, with its 
anterior external angle prominent ami directed forwards and 
outwards. At its bastt is attached a two-jointed arista, of which the. 
first segment is small, and tin* second long and tapering, bearing 
some twenty-two line, curving, branched hairs on its upper surface 
only. Bristles are frontal, vertical, ocellar, and ])o^t-medial. 

With regard to the thorax, the most imjiortant feature is the wing, 
which is brownish, with a peculiar v<*iiati()n. Tin* costal vein is 



Fic. 430.- -IIkmi <»ii' a (■li(issiN\ I'K. 45i,--lir\u or a Gio.s'»ina. 

Tills sliovvs the prolidsds 'lliis fipiiiv sluiws llu- ])roIv)srih 

hiMiij; Iciwcml pifviCMi«.lv1ii pu'n inj; hmi1\' Idf •.licking; 

the skin In siirk blodd 

well marked, and the siilicosial vein {auxilary) joins it about the 
junction of the inner witli the. outer tbinl in the extended ptisition 
oi the wing, thus (*nrlosing iIk* costal cell, vvhir h is djvided into two 
portions by the humeral transverse vein. 'I'ln* radius T (first 
longitudinal) curves forwards, joining the costa about the jiinclion 
of the inner lW(> thirds with the outer rme-third. thus forming .i 
very narrow subcostal cell. The lailius ^ and ,5 (sei'ond longi- 
tudinal) also curves forwards, meeting the (‘oslal margin before the 
tip of the wing is n-ached. as does the radius .| and =5 (tliiid haigitiidi- 
md); hence the marginal and snbniarginal cells an* long and narrow. 
The media (fourth Jongitii<linal) is highly characteristic. 11 siarts 
separately from the preceding, and running onlwards. aftia* meeting 
with the anterior basal vein, curves forwanK to join with llu* anterior 
transverse vein, when it lierids at right angle.s, turning backwards 
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J-’jo. 4J2.- -Diagram op a T.NKrsE-J'i v. 

(Modilied .xftoi Auatt'ii, iroiii * Mono^i.ipli i»t 'Isolso-Flu*^ ’) 

lie. head; 7'A., thorax; Ab., abdomen; /*>. front leg; JMi. /., middle 
leg; Fit. hind leg; jPr., proboscis ciLsheathed by the palpi; Ay., arista; 
Fr . irons; (h., occiput; /iv., eye; Sc., sciitelliim; Fla., haltere; S.f.. squama; 
. wing; Fr., lemur, Tf., lihia; 7 'a., tarsus. 

Venatinu of Wing. Aa, Siilx;ost;il or auxiliary vein; i«. i//. 1 w*j portions 
ol the costal r<‘ll divided by the hunuTal transverse, vein; ir, subcostal cell; 
I, radius i, 01 iirst longitudinal; 2. ni.irginal cell; II, radius 2 and 3, or second 
longitudinal; 3, subniarginal cidl. III, radius 4 and 5, or third longitudinal; 
8, first basal cell ; 5 first posterior cell ; A. anterior transverse vein; J V, media 
or fourth longitudiiinl; 0. posterior Ihisal cell; 4. discoidal cell, external to 
which is the second posterior cell, without a number; li, posterior transverse 
vein; C, anterior basal vein; T, cubitus i and 2, or fifth longitudinal; 
D, posterior basal transverse vein; 10, posterior basal cell; 7, third posterior 
ceil; VI, anal or sixth longitudinal. 


and outwards to join with tho ]>oslerior transverse vein, when it 
again turns and runs obliquely forwards to join the costal vein justin 
front of the tip of the wing, between it and the radius 4 and 5 (third 
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longitudinal) lie internally the first (anterior) basal roll, and exter- 
nally the first posterior cell, separated by the anterior transverse 
vrin, which is very oblique. The cubitus i and 3 (fifth longitu- 
dinsd) joins the anterior basal vein, marking out tlie posterior ba^al 
cell, and then runs forwards to join the posterior transverse ■x'ein, 
marking out the discoicial cdl, which is hatchct-shapcd, with Ihc 
handle running up to the anterior basal transverse v('in. Vftcr 
this the vein turns backwards to join the margin of the wing, 
delineating the large second posterior ci‘ll. Tlic anal (sixth longi- 
tudinal) is very short, being unchitinized after mooting with the 
posterior transverse basal vein, with which it marks out the posterior 
basal cell. The third posterior cell is. howevei. sliown by its nn- 
diitinized trace. The posterior part of the wing show’s an incrassation 
corresponding to anal 2 and 3. 

The legs are simple, rather long, with long claws and ]Milvilli. 

The aMoinen i^^ flattened, 
tapering to the apex, *ind clolluxl 
with short black haiis. I heinale 
genitalia are olmracteristic. The 
ventral plate of tlie sixth >eguiont 
c arries a patc h of dark hairs on 
each sid<!o{ the middle lino, behind 
W'hich is the hypopygium. which 
is oval, tumid, and marked by a 
vulviform median groove, the' 
anus, running from its aniirior 
margin backwards io beyond the 
middle. 

The prof)oscis shows the* usual 
rostrum or conical head projec- 
tion, 11 m liaustellum, or probosci.s I'n-.-n -A mi n.w 01 \ rii..»-a.NA 
proper, and the labolko. miowinc. NUi Xrisfa 

The proboscis propei is eciin- (Alu-r Ansim. Innn ' iMMsf-Mu's.*) 
posed of labniin. hypopfiarynx, 

and labium. The lal)riim ali^e^ from the basal bulb of the ])iol)oscis 
in the form of a lube, wliieli is rontinnoiis posteriorly with llu* 
pharynx, w'hile .ulteriorly it runs forwards, forming th(‘ dorsjil wall ol 
the proboscis. In this position it articulates b\' iiu*ans,of interlocking 
teeth with the' hibiuin, while, opi'iiing vciilrally. it articulates with 
the hypopharyiix, which closes the potential vimlral opcMiing. 
Farther forw'ards it separates from th<' labium, and cuds in a point, 
rhe tube composted by tlio hypoph.irvnx and the labrum i'^ Uie 
afferent blood or pharvngeal tube. The hyi><»pharyii\st.irts below 
the pharynx surrounding tlie salivary efferent duct, and pierc'is 
the bulb of the proboscis, appearing on its dorsal aspect. Farther 
forward it lies in a groove on the labium, articulating laterally with 
the labrum. Finally it ends as a delicate chitinous tube just pos- 
terior to the labcllse. Its canal is the salix'ary tube or hypo- 
pliaryngcal canal. 
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The labium, or second maxilla, starts from the ventral area of 


the head, and is lir^t swollen to form the bulb. Anteriorly it is 
grooved (lorsally In hold the hypopharjuix and the labrum. while 
farther aiuerioriy it ends in the labella;." riiesi' structures (hibcllie) 
. — are joined together in the \'en1ral line, except 



anttTiorlv. where there is a V-sliapt'd notch, 
while dorsalK Ihi-y j)ossoss teeth which 
ip.terloek. 

In the ventral litte xhv chitinous floor of 
tin* hihimn is piolonged forwards in the form 
of a folk, in front ()f which is a membranous 
.ir*\i aiiteiiorly to wliich the inner wall of 
e.icli lahilhiru becomes divided into dorsal, 
median, and vential segments Each segment 
is annt‘d with a scries of about ten rasps, 
•-oinpoM-d of M»nie thirty minute bars, in front 
n| which are two pairs of teeth. Hetweim the 
ha^es ot till anti'Hoi j»airs of teeth there 
]»roje('t''.i t.in •! Inas'^ of ‘^pine likescaU‘>. 

L'lie M'gnieiil"' aie capable of (‘ver-^ion. 
when the iniiM'le^ ])vill hat.kwards tin* external 
walUoi the Ldiell.e. In this wa\ the teeth 
would he bionghl in contact with the skin, 
.iinl the wound n<*cessai\ lor blood sucking 
in.ule. prol)ably by n»talor\ movements. 
Internal Anatomy. The intiTual anatomv 


l*j«. ni -Awimmv h.i^ c.iieinllv studied hv Minchin. ainl 


doe-^ not mali-riallv «lilfer ln»m that of 


Mini Inn foim 
Iteporl'. ol the 
Sfu lef V ) 

I, IMi.imix, j <»*v> 
fili.'i^^us: proveiitn 

I iiln^, ihor.uicinlt'i 
lint': •). (liieAiif -^ucUinL; 
sluinai'li; o, s.iliv.iiy 
liiK.t ; 7, s.ilivary I'Uinl . 
s, ki Ills'- stoiiKK li; *), 
tilKlcnnin.ii inli'stiiK' . 
10, ivanin. 


StiifUOiVs. 

the pli.irviigeal lube opeii'^ into the 
]iharyn\. which is situated mainly in tin* 
rostrum. Its walK ate strongly ctiilinizod, 
forming tlie fulernm. Tin* icsopliagus runs 
npwaids and then backward-, to o]K'n into 
tin- provenlricnlus. and to be continuous via 
a long \entral duel w'illi the ci'op. which lies 
in the lirst tw'o segments of the al>dom(‘n. 
The (divlilic ventricle is narrow at lirst in the 


thorax, but bee nn-s wider in the alxlomcn, 
wdiere it (oih several times. 'I here an- the usual ileum, colon. 
ri*ctum. and M.ili'ighian tubules. 

Tile salivary glands aie tao long coiled tubes lying lirst in 
the abdonn*!!, and tin-n ]iassing into the thorax, and probably 
opening finally on the hvjHipliarvnx. though this has not y(‘t been 
worked out. 


Life-History.- -The .spi-cies df (^Inssi/ia live in jungles or bush, 
along the ba nks of stniains or lakes. 'I'hey a])pear to live principally 
upon the blood derived from big game, but Koch believed tha^l 
G. f>al[)aUs lives on that of crocodih-s. and Hodges, on that of hippo- 
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potami. According to Kinghom, copulation in G. uwrsiians lasts 
for several hoiii>. The female in due c'tmrsc produces a singh' larva, 
and iiiav produce a second after fourteen to I’lftt'en days. Al the 
eom])Ietion of iiitra-uU-rine life the larva almost completely hlls 
tlu‘ abdomen of the niotluT. f ts extrusion takes place'!\ ery rapidly, 
and it commences to crawl al on<'e. The laiv«T. which are yellow - 



I'll., i;, , \ iii«is-iNA i\ im \(,r oi i.iviM. liiKiii m \ Lm*’\ \ 

(Mmliiit'd .III ) 


Miloufcd. are to be ioiind .is a rnle n« ai tlu- nM>ls nj b.m;m.i-tn e>. 
'riiC'-e l.ir\ .e an- com|»osed ot twelve sejimenls tin* anterioi ot whic h 
i juries the two niiimle nioul[i'lifM>k>>. :mcl the posterior :i «lai k ho*jd 
or anal Segment. I'he hirxje letiie to M»me hole, and m \\ tew hours 
become jet bl.n k ]>n})je from which the lnll\ (levi*Io]»ed ins(*cls 
issue in about we« ks. 


The pupa is 3*5.; (5 to (>) millini' ties long, 
and (j to P75) brojul, aceoiding to Jin 
averagcol twent\ measurements bv Kinghorn. 
with twelve' Negments. 1 he anteiioi loin 
show the longiuulinal sejim. wiiii li hit urea ti 
at the fourth segnn iit. l(Mniing .in o])ening 
through which the iimigo eMMju---. 'I In- lii>t 
segment caiTi<-s (he nn>ulh. and the twellth 
two lateral tumid, InheK iihiled ]ip». 1 on 
nected by <lorsjd ;md \» iituil !idg<-s cm losiin^ 
Ji pit. in which (In* po.-.teiioi '^tigimil.i (.in he 
seen. 

The larv.T of G. mealin' 1*5 by i 73 

millinieln's, and llie piip.e 3 to 373 b\ 
millinn'lres. 


a h 



I'I«. • pn IM P\ 
\ i’sbisi I'lV 


According to Kinghoin. forly-'^cven to i \itei- \iisti n. iiem 

iifly-tliree days ela})se from the birth (»1 lln- Mi* - ) 

larva to the escai)e of the imago in n 

Bionomics. -As (i. is most jiioh 

ably the sole means of propag.ilion of Imni.in 
trypimo‘-omiasi>, it is im])orl.mt to ha\e some ide.i i»f wli.il 
known as to its bionomics, which have hc'en caiefnlly kindled hv 
Hodges Jiiul Hagshawe. 

The main nsort of the llv is to he fmiiid in hn"!! in ac water, 
cspecic'Jly in the undergrowth compo>ed of shrubs, bushes, vims. 
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creepers, tall grass, cane-break tangle, and herbaceous plants. Tall 
trees alone will not afford the protection necessary for the fly unless 
they overhang the water, or their foliage preaches so low as to mix 
w'ith the undergrowth. 

The fly is, however, not met with behind a wide ^irip of papyrus, 
though it may be found on its water edge. This is explained by 
Bagsliawc on the grounds that papyrus grow's best in sliallow’ wattT, 
which means that the ground is swampy, a condition which prevents 
the fly from depositing its iarx^iv. From a resort such as this a fly 
can travel for feeding purposes, or be carried by attraction or 
artificial means. 1 1 appears probable from ] 4 agshawe’s expt'riments 
that a single flight will not reach 70 to So yards, but flies can be 
carried to almost any distance by the agency of boats and floating 
islands of papjTus. Human traffic alsi» increases the disbemination 
of the fly, as it is apt to pursue human beings for considerable 
distances. 

Female flies app>ear to travel farther in search of food than males, 
probalJy Ixrans** they more urgently reipiire it. Ragshawe .suggests 
tlicil llii*^ can be made use of in hnding llie breeding- groin kK. wiiere 
he say^ plenty of nialeb well as females are to be found, while 
females alone may be met with at some distance lhere 1 n>m. I he 
f(*e<ling range, therefore. varh‘s considerably. 

I'lies bite mostly <luring the middle paii ol the day. and not so 
miuh al dawn or in the late afternoon. 

According to llodge^. iheclm*! eoiuluioiis retjuii ed loi a brtrding- 
ground are louse, dry, friable i*cU*th. siluati* not more than 20 yard-n 
aw'ay i rom the high-water mark oi a stream, and jirolected from sun 
and rain by the shade ol trees and undeigrow'tli. 

Such conditions are found on steep banks along lakes, rivers, 
W'atercourses. etc., and the l.uvce are to la* looked for at the bases 
of .shrubs and trees, in the undergrowlli, and in earth-filled hollow's 
in tree-trunks and branches at no grciit distance Jrom the ground. 

Bagshaw'c fouiui the larv.'e principally at the loots of bananas 
wnth scrub and w'atcr in the immediate neighhenirhood ; at the roots 
ol a shrub called .l//«/)/n'//7/.s, belonging to tlie Sapindacect, especi- 
all\ m the drv season : at tin* roots of laige tigs and (>1 t lie wild date- 
paim [Plifcnix rci Unata) ; wliile he also loiiiid a lew ])n]).'e in rlry earth 
shelteied by ovei hanging rocks on wocKled hanks. 

The breeding season a])pears to be a I lln‘ e.ommenc(‘menl ol the 
rains, as Ihigsliawe geiieitilly found empty jmjial c«'ises in the dry 
season. 

The pupa: apparently have, their enemies w'hich eat them. These 
arc minute winged insrets probably belonging to the Chalcididu*, 
though this is not definit ely known. 

Pathogenieity. — Glossim /^alpah’s is the carrier ol Trypanosoma 
castellanii, cand G. morsiians of T. rhodosiense, both of which are 
the causes of sleeping sickness in Africa. 

Classlfleatlon. — Newslead in 19 it revisrtl tlir genus and published 
a. classification ba^ecl on the male genital ai mature. This is a very excellent 
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classification, but requires the addition of female characters to complete it. 
We have, therefore, kept Austen's revised classification in 1911, which sliRhtly 
modified, js as follows:-— 

A. Hind lar&i eiiUrely dark (iciuale of Ghs%ina tarhinoides), basal hall ol 
first and extreme bases of sui 1 joints pale. Glossina palpalls 
group. 

t. (Ground colour ol abdomen ochracoous biifl, with interrupted dark 
brown deep transverse band^ and sharply deliiied ])iilo hmd borders 
to segments. A very corispieuons square or oblong pale area in the 
‘•enlre oJ the second segnient. Small si>ecies: Ikuly length 7 milli- 
melres— /"i. /fffAiwe/rA s SVesiwood. 1S50. 

11 . AbdoiniMi Hid so itijik(‘d. 

r. 'ihiid juinl ol the antennii dusky bii>\vn to (iiuMeons bhirk 

•If) Dorsum ol cibdomen dark sepia bruwii, iiitMliaii p.iler urea 
oil s«‘coiid segment. bn}.id. more nr li*ss qii.idriile f>r 
iiregiil.ii. livpiipygiiiiii ol male liuii or ucliraceoiis biill- 
tr \ii.'iten. jiin 

\l-\ Doisiiiu (it .itidomeii blai kisli blown, nu'di.m ]i.iler .irea 
liiangiil.ir, li vptipvebiin m.ile grev (i fhiif^ahi> 

Koliine.ni- 1 )e<»\fiiilv, 1 s {o, 

'Iliiid joim ill anieim.i p.ili* (,*. /i,i//#,nw Digol. ihi|j. 
r». Ibmi t.o-i not enliielv «l,n k fi*M epl in U uiisitin). 

I \*pj>i*r snii.iM* oi aluliimeii with uiMiind i:riloni. ilnib grey, bull, 
Ol o( Jir.ieeoiis biiti. niiiiked with \eiv I'.ou'^pu ur>us d.iik blown 
or Jci\e brown IransvciM* band-, iiiteinipled iii llie iniddli* 
tim Glossina morsitans group. 

• i/) J.I.ISI two joinis ol Iroiii aiui middle tarsi wilb sluirj^l^' detmed 
daik brown or bkick tiiis 

(if Jjiiige speeii's: Wide luMd. daikei anieimrly, ribdominaJ 
dei'p fi’ W ledcMii.inn. i.Su> 

f 'I Siii.illei sp(SM*s: N.irrower he.id <i Weslwooil 

I S » 

(/.} I.,!*.! twii |iiiin>s fit .mil niifiiMf i.iisi vi-i\ ii.irn»wl\' d.iiloM, 

.iIkI Minieliiiie-. t li. I iiloiii Is alKeii' iii tin l.i'inei h 
-NewsKMd nil.- 

) I.as| iwo |oi!H- ol ioif and nmlille l.n a p.ile liodv length S lo 
TO millinu l le-^- a \ll''leil I io^ 

II I 'pi^er surface of all' If linen iii>l so l»,inilc*il. 

(ffi tViiigs dull -ii'pM l•lloUl(*l|. p,i 1 pi ii'Mi'pi ill (1. titbantfonms) 
long and sieiidei Glossina lusca group. 

1. 'riuid joint ol antenna fnngi'd anti'riorly .ind posteriorly 

with hairs conspicuous wIkmi magnified 15 diameleis. 
(a) raingest Uair.-^ in troiil of third joint ecfiial in letigtli from 
<'iie <|:iar1cr to oiie-llnrd of width oi thud joint; 
jialjM inoflerately long- ( 7 . tahauiforwis Westwood, 
1S51). 

in) Longest liaiis jii Juiiit of thiid joinl eipial 111 length 
Irom oiie-ludl to one- third of width ol thud joint; 
])alpi iiotid'ably long anil slender G niffrofitscn 
Nowsle.ul. jyio. 

2. 'J'hinl joint .inli'iiiue fringed antoiiorly with live shoil li.ors, 

scarcely noticeable when mugiiifieil 13 di.inietf is 
(\) IMeiiiri drab giev. hind covie bnft or gievisli bull — 
(i. fust a Walker, iSpj. 

(n) I’leura dark grey, hiiul c.o\.e nioii-i* tio y O. fusci^ ^ 
plemis .\iisteii. lou. 
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(6) Wings pale, palpi short— Olouina bnvlpalpis group. 

^i) DoFMim of thorax with four sharply defined dark brown 
o\al or rloiigate spots, arranged in a parallulograoi, two 
111 IroiJl and two bidiind tlw tr.insverso sutiirii prolx)Scis 
hiiJb, with lirowii or il.irk blown tip C. lon^tf>enni'i 
Corli, 

(.'} I)oisiiiii (it lhoia\ witlimil sin li spc)t^, .ind prolioscis bull) 
not blown 01 dark brown iii the tip. 

(1.) Wings with np]MT tliiukt'neil porljon ol aiileiior 
lr.iiis\risi‘ win d.iik and distiml -(j. brevipalpi^ 
Nrwsti'.ul 1010. 

bi j Wings with .111(1*1101 Iranswi-si* m in- G. mcdicorum 
\nsb*n, n)ii 

l<»*ii*ntly (ti iidinig lias drstiibed a iirw -.pn ics, it. zivnunmi (riniitx'rg, 
101 j bnl Its piisiLnin .11 prrsiMii is mil 1 1 1 i.iin 

Hsematobosca l»r//b mii. 

Sionmwdin.f ri:st *11111 lint; Htcmutohia, Init no Inistli s on tin* 

fir's! and tlin«l lonmiiLdni.d :ind with i'mirili lont;i( luliind vrin 

idmoM .IS >ironi'ly Ix'Ut :is m Musm ; 1 hn oloi i' lii si |>o«,ii iior crll 

only vi*rv Ti.nnnvlv <i]w*ii-. DisH ilmt ion >0111 hiTn rdiro]>i* nnd 
(Mini.i. 

Type. JJa^rnttlofuKSt li I>i//i. in<)S- 

European Species. -II. ft In /> ///*/ > I >• /./i 1 •'^o 'i. 

Asiatic Species. II luitutlhiu' i>i‘//:i. k/*;. lonnd .it I ang-S.iii, Cliin.i. 

Haematobia Kohinr.m Drsxoidy, i^jo. 

Synonym. Sil^homi Moigcii, iNj|. 

Slonio.wdin.i* r^^(•I^l>lin ^4 hut wiili s|Mful.iir ni:i.\ill.'iiy 

p.djis iic.iilv . 1 '' long .is I hi* piulxisi k; .irist.i h*.'» lii-iTd dorsnily nntl 
vi'iilr.illv. .Mid liiiid loiigiiiiihn.d v« m hrisiK jn o\iiu;dly. I5c»d\ 
roliiist, lic.id liro.id .uid 'sipi.n 1 >isn iixitioii I''.uio|m'. IikIi.i, olr. 

Type. llinUiitMlda Mi- 11 ' 1 ’ 11 , iNj|. 

European Species.— Mi igi-n 

Asiatic Species. -JJ. ^ani;iii’ \iisirii. looii: // Miunetti. igio, 

in Jm 1.1. 

Bdellolarynx \tiMiMi, k^om. 

I Ill’s liko, Iffemjftfhiii. Init without sr\ii:d rolonr diriior])lnsiii. 
An-.i.'i wiili long li.'iiis :d)<i\'o and with six fairly long hairs bc•lu^\^ 
No 1)1 iMli-iim iir-'l and third loiiginidiiKiI \riiis. 

]}. siiHi;iii}i‘dcnlus .Xiisim, looo. a hlood-stirkci loiind in India 
ami f a\vl<iii. 

Mrscix.*!-. 

Musoa I inn:i*Ms, ■ ; Oi 

Mitica puirida is tin; 1 .111* c ol Myitii'i do .S’/ in 111 siii P.iiilo 

Calliphora Kobini'aii I *i*t.\oiiIv, rS;ii. 

These ,ire the blow-flic.s iir blnebottle.s, ol wlnth ( vrvtlnoccphala Meigen is 
the coiiinionhpeaes. It and t In* following have Ik*<*ii ioinid in the hnm:in iiites- 
tiiuM C. azurca, C. vomiioria. (’. liwtus is a coininon cause iil nasal myiasis. 



CHRYSOMYIA 


847 


Chrysomyia Robineau-Dcsvoidy, 1830. 

Chrysomyia macellaria rnbriciiis. 770^. 

Synonyms. mjccUuria Ribricius, 171*4; Liicilia maceJlaria 

Rf)binc;ni-l)c“^vouly, ; L. hominivorcix ('o(iuiTt*l, 
infcsla Philippi, i8(ii; ('. maccUaria Jor^i*. 1^78; ('. anlhiopophaiia 
Conil, 11878; Compaomyia mbrifrons Miiapiart; Somomyia monicti- 
drnsis 



^'1'* -137 < //M'soi/M'i.# triiitliaiiit : 1 | ' 


in .iH tlii^ llv IWiMH \ ^i\ s\in»n\iii^, l.iij^ilv »hu' h» Walkn. 

.iiul Kol)iiu‘aii nnlv. I»ul \vi ir .ill i .iu-Mill\ 

(ani'^nlulalnl I)v Arribal/.if^.i. 

Miiscina* wit h IiIik' hniln*'.. 1 imI ii oni in i In- lir.id, aiui I hm* Mack 
on I In- thorax*. I'ln* bodv, whirh is loss than i(» niilhiiu-l irs 


III i*^ covi'H il with siill lil.iok hail-. 



Fig. 438 . — Chrvsomviit macellaria : I..\kv\. 
('< |.) 


Life-History,- The fo- 
nialo deposits some three 
..I four hundred e^ffs in a 
s])aee *>l a Me iiiomeiils in 
some wound or decay nij[>: 
in.it ter, Imt as llie sann* 
lly may oviposit in dil'ler- 
eilt jilaces at dillcieiit 
t imos, 1 lie total iiunibiM* of 
ej^t^s laid bv one tiv must 


(.Vlt»‘r liLiiicluinl.) number sonn* hundreds, or 


perlia]>s ev<‘ii thoiis:imIs. 
Tile efL'fJis are wliiie anil e.yluidi leal, i inillinietre m h n^^ili, and 
marked by a prominent unilateral ridge. They hatch in Irom one to 
nine houis, «ind produce a whitish footle.ss larva, rather slcndci, 
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with twelve segments, armed with minute spines. It is most 
active, and burrows into the tissues ol the affected animals or into 
the mass of putrid flesh or decaying matter. It grows rapidly 
and matures in from live* to seven clays, when it endeavours to 
escape from the w(»und or cavity' on to the ground, when it 
wriggles off and buries it sell in the ground at a suitable place, and 
becomes llie brown cylindrical pui)a with rounded ends. The pupa 
is about p, inch in lengtli, and malures in some nine to fourteen 
days. 

Habits. — It is a pes( to man and animals. 

Distribution.-' America, irom Canada te l^ilagonia, but most 
common 111 tin* tropical and Mibtioj)iral bells. It is killed by cold 
winds. 1 11 1 he S< »ut lie? 11 1 ■ nit <‘d Stal es it orciirs Irom J ulv to October . 
ft is also lound in the Wrsi Indies. 

Pathogenicity.— It attacks catth' after castration, spaying, 
branching, dehorning, and when woundc‘d by ticks or barbed wiie. 
It will enter the uterus if then* is placental retention, and will attack 
the navels and mouths ol young calves. Horses and niiilos may 
be attacked in the sheaths and vagina-, and in the navel in colts. 
Hogs are c*sperially liable to bi- attacked, l)ut slice]) rarely, unless 
after being worric^d by dogs. Man is attacked whim slec'jiing in 
the o])(iu air, and more laiely wln n dri\ ing. The sym])loms ])ro- 
duc(-d in man will be detaileil later inuler Nasal Myiasis in 
Chapter I.X VI I . 

Treatment.- - Injections of cliloroform water are the best means ol 
getting rid of the larva*, but the frontal and other sinuses may haVfe 
to be opened to remove lliein if in large numbers. 

Prophylaxis.' Tlu* use of mos(|uitu curtains and i>rotection to 
the nose by haiidkercliiefs .tie im]MHtant in man. Wounds of 
animals shrmld ]>e washed witli weak carbolic lotion and dressed 
with pine lar or oakum and tar. 

Chrysomyla viridula. 

C.uises nasal myiasis in Central America, and will attack ulcers. 

Pycnosoma Ihauer and HiTgeiistamni, 181)3. 

rile liirvjc of Pycnosoma putorium Wiedemann, 1830, are said to 
be parasitic in man and the domestic animals in Abyssinia, the 
Belgian Congo, and Loren/.o Marques. 

This fly K'sembles (^/irysomyia, but tJie tliree dark stripes on the 
(lorsiun of the tlioiax are waniing. 

Pathogenicity.- It caust'S nasiil myiasis in man. while other 
species— P. mc^^accpJiala and marginal c, etc.— are found in 
cattle. 

Luellla Kol )incau-Desvoid y, t 8 )o . 

Flie.s of this genus — e.g., L, casar Linnaeus zind L. sertcata — depasit their 
eggs oil ulcers. L. nobilis Mcigen has Yx-on Jound in Ilut auditory meatus. 
According to I Viper, L. ctBsur Ldnnzrus and L. regina Mary liavc been recog- 
nized ah caube.s of intestinal myiasis. 
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Cordylobla Griinberg, 1903. 

Goidylobia anthropopbaga K. Blanchard. 

Synonyms. — Ochromyia anthropophaga E. Blaiichanl, (fivssiva 
grunbergi Donilz. 



Fig. 439 . — CotJylohu anthroj'ophaf:,i JiLANr hard: FhMAi.i*:. (<4.) 


The larva of llii< flv, wlnrh is oalliHl * ver ilu ('“.aynr,’ il 

was first notico<l in ('avt>r, in SiHn\t^^'iInl»ia, ImiTowsinlntlic ^'kin and 
causes a painlul bwclling. Il i-\tends from Senegal 1 d Natal. 

Life-History and Morphology.- ll i^ imt 
certain whether the Jly I.iy> its eggs U}»on the 
grcnind or upon f he clol Ir'ng of peo]»le and 1 he 
skill of animals, lienee it not known 
wlK'ther the larva creejis from the ground on 
to the human being or aniniab or halchrs in 
the clothing and Minply enters I he skin. 

The larva, w'hicli measures about 12 niilli- 
metres, is composed of tw'elvc* begmeiiis, oi 
which the antiirior or ce]»hahe. is bhinlh 
pointed in front and truncatetl beliind, anil 
ctirries two black mouth lio(»klets on its 
ventral surface. External to these booklets 
lie the antennal protuberances. On the 
third to the eleventh segments there are 
minute, rather characteristic, brownish, chiti- ' 
nous, recurved spines. The greatest breadth pophagtt. (X4 ) 

is at the level of the sixth to seventh seg- (Afirr Austen.) 
ments, w’hile the last segment has a flalteiud ‘ . 
posterior surface which carries the posleiior stigmata. It t*’ 
parasitic in men, monkeys, and dogs. The pu})a imasiircs io *3 
by 4*6 millimetres, and looks like an ordinary nni^ id ]in]>.s- 

The fly measures 9*5 millimetres, and has a vellowish- coloured 

54 
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liccidf body, and wing. TJic thorax is inarki'd dorsallj by longi- 
tudinal dark stj ij»es, wliilo ilio abdomen lias also blaokisli markings, 
and the wing'? an* of <i brownish tnige. Tho feniah- is distinguished 
from the male by 1 he eyes being separat(*d by a bioad fionlal stri])e; 
in the bl.ick colour ol the third and foiirtli abdojiiinal (except tlic 
margin) segments; and in the blackish (jii.idrangidar median patch 
on the second abdominal scgmenl. In the male the (^cs join. 

Gordylobia rodhaini tiedoelst, 1005. 

Synonym.-' Lund's l.i(\ a. 

Ibider ihi'^ teim a l.iiv.i is described as tM*.« lining m tlie Congo 
Free Sfait' wliie.h po^sissi^ habits similar to those ol Coniylobia 

The larxa ol this s|>ei'.ies also ocenis at limes under tlu- skin of 
man in the I Belgian ('ongo. 

Auchmeromyia Schiner and Frailer Feigeiistanim, it'K,. 

Auchmeromyia luteola habrii ins, iSo^. 

Synonym.- M //s( u lutonla Fabi k ins, is<»5. Vei de CaM*. 

The larva <if this fly is i;iilled ihe ‘ ('ongo llnoi m.iggt>l.' It was 
found by Diitlvm, T«»dd, and Christy, living m tlu‘ flooi ot ii.itive, 
lulls to tile <Iept]i of ^ inches. At night these lai \.e eann* out, and 
suckctl the blood oi ]>eis(Uis sleeping on the groTmd,(*r on beils but 
little rais(*<l theretrorn, but not on liigh beds. 



Kig. 441.-- A Hjnitfvontvia luteola f*'AnRiciiTs: Flmalc. (X3-) 

The native ncime> ioi ihe laivie aie, ' Mabni/.n,' ‘ Ncliiclii,' 
* Ntunga,* ‘ Mvidi.’ and ‘ Kisu.' 

Morphology. —The fly widely disliibiiii-d in trojncal end sub- 
tropical Africa. It is 10 to id millimetres in leiigtli, tawny in 
colour, with small black Iiairs gixing it a smoky appearance. The 
head is large, as broad as tJic thorax. TJie eyes are separated by a 



.'J UCHMEROM Y/A L VTF.OL. I 


851 


couskloral^lc space. TIk*. prolui'^cis is folded beiU'alli llu- luad into 
a (leej) groove. TIk* paJpi ai(j club-sh.»]>ed. witli a long, M‘11 u\v, 
llalteiied third joint, which canii-s an arista with black bans t)n ns 
iip]>cr and lowtT borders. 

Tilt* dorsum oi the thorax i^ni.iik(*<l bv l«nigini<lni:d black an<l 
brown Mnprs, aiul shows a well markt'd liaiisMi'^t* siiluie. The 


S'iuain«e .in' large, yellow 
111 colour, and cover the 
lialleres. The lirsi alxlo- 
min.il segincnl Jia^' a 
narrow d.irk lino ]) 0 ''- 
terioily, the M-cond .1 
ceniicii median dark line, 
wliic.h joins with a })os 



tenor dark liiK'. 'I'heihird lie.. .||j imfuni nuuMu luhAthi’ L\k\a 


segment is dark brown, 


( ■?.) 


except lor .1 narrow \ el low 

anterioi stieak. The lom!li ^egiiifiit i> dai k-i otoni ed. wiili .1 


po'.ieiior light blo^^n liand riii* iillh figment I'^ small, .nul con- 
t«im> t he geint.d .i])))aratU'- 

The legs are butl-<'oIoni ed, with biat'k liaii and biisth^ 'I'he 
lilth taisal joint is let black, and h.'i’>a laige ('UMni-w hile pnl\ dins. 

Life-History. Tlu' lly dejiosiis its eggs on the gioiind oi the hut, 
esjxr.ially on spots on whu li untie has been voided. Thi' J.ina is 
seniitraiislucent , ol duty whiti' colour, .ace] >h.i Ions and amphi- 
imeiisiic, and has eleM*ii <bstinr.t segnienis. 'flu liist segment e 
(bvisjblt* into twM) poi t ions, oi w'liieh t he .intei ior rai ries the nioiit h 
]>arts. T'ln* bi o.idest segments aie the niiil li and tenth. 'J'hneaie 
*lisiincl dois.il and \ential siii lar«*s, at llie jimet n»ii ol whieh m e.ich 
segment tlu-ie aie pndnbei.ini’e'^, with a sjniie and a ]nl. 'J In: 
veiitial siirlace is ll.itleiied. ainl ii.is thiee ioot])a(]s liaiwveisily 
arranged at the j)os1eiioi maigin ol i-.ieh segimiit. Tlie List seg- 
ment is Luge, aiul can les t he i ior s]»ii aeIe•^ .md t he .inns. 

The mouth, w'hicii proNidetl wiih Kelli. le.aU into an fi so- 
phagus, winch i-nds m a pK»venti leiilus. and h.isa dois-al divi iticn* 
him. The veiitrinilns is shoit. .Malpighian tubules maik the 
coninn'iicenieiit oi the miestiiie. The iiind gut is coiled. The 
saliv.ii x gl.inds aie W'c'll inaiked. • 

The larv.L becomes .1 da:k brown or black piij>a. i) to 10-3 by 
4 to 5 millinie.ti e.s. with an ant ei 101 (onical.iiid a po'<.lerioi rounded 
end, and niaiked by annular ridges. 'I'he pu])al stage lasts two to 
three weeks. 


Habits.- The fly does not bile m.in. The laiva, as desi-.iibed 
above, attacks man and fills its dorsal usi»pliagi*.d pouch with blo*ul, 
and thus acquin's a nxl c'olour. 

Pathogenicity.- As Jar as is know n it is non ))ailiogeni('. 


Ill ic)ii KoiiUiud cle.scrilK'd :i new geiuib. ChcBrntiivia Konli.nnl uoi. •»! 
wliicli the la.rv, 7 * ot two .s|M*(:ie.s. C. bunch UuuUiiKi, 'Oxi «' t i\r}of^haf*a 

Jioubtiud, 19J 1, weic bluod-suckeib iitltickiiig Aiijc.ni Wiiri-hoyi and Airicdn 
ant-eaters. 
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Auchmeromyia pragrandis AusU*n, kjio. 

A ^.ilfron-ydlow lly. h occuij^ in South Africa. 

Pollenia Robinrau-Dc^Mudy, iS ;(). 

The Uirv.c i)l PolIcnitH rudis Rol)iiUMU-J )chVoi(ly have been found 
in a case of gastric inyiasi.s in nitiii. 

Bengalia depressa W alker. 

By an erria tins (In wms -.aid to Ctiiis(‘ entanoous myiasis in Natal, 
Rhodcsiti. HiiIhIi t'mir.d \fnra. TgaiKUi, and the Siulan, the true 
causal .it;rnt Im mg (tnflirof^nhluii^a (frihibcrg. The lifo- 

liishjiy oi //. dt'.pycssit isiinknown. 


Family Anthomvih.i- Taitn'ille. 

Diptera with arista tiakf:(l or ptctin.iif. Tlmr.ix with coniplou* transverse 
suture. First pr>st«-‘ru)r r.<‘lJ coTn]ileti*Iy npeii. Alidoniinnl bristles olteii 
atisenl. 

Tlus faiiulv uidiules a niiiiiliei ol i knnwMi to Ik* troublesome to inan- 

J-annia K<*l)iiu*aii J)<*s\oj«Iv. Hvltmvht Al.icnuart. UydyotaA Rohineaii-Dos- 
voidy-— whu li may lu* retoi*iiJ/<*d hv ilir lollowmj* i liaraclers: (a) Arista tv'ire 
— Famna ; (h) <iiisl.i plunmsi*- lF\uhivt.i» ^0 arista pubescent- HydrotiPit. 

Fannia Kohim‘au-l’e*^voj<)\ , 18,^0 
Fannia canicularis laimnMi-, i;i)i. 

Synonyms.- I /•/ nnncithnt^ Ijtina'us. /Infk>'niyiu canicularis Lin- 
naeus. 

This species hn*^ Irerjiieiitly been n*poitM| as Ikih^ ]>asseit in human ficcca. 


^ 



Fig. 443 . — Fannia canicularis LihiNA.us: Female. (X8.) 
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The fly is commonly louiid in houses in Kiirop<‘ nnd North Am«‘ri( a. The 
larvae normally live in vcRetcibles. by mt-jii-. c»t which ihrv Uu 

digestive tract. They are provided with braiichetl jiro- ' 
cesses on the segm(*nts. 

Pathogenieity.-' Bkiiiknieyei gives un aiiuiiiil oi a 
case of tliis infection which is .said to h.ivi- JastuI somi* 
twelve years, lifting assonaled .it iirst with abdoniinal 
pain, bloody diarrhuia, seveie pains 111 llie region ol 
the liver. Alter the iiiih.il attack the p.iins contnuied. 
but in.stead of diaiTiioM, const ip.itiiiii iosnl(i-d. wjlli 
.Severe headacbes. 'J'he abdoiiK'u was disteijiJed. 

The piifieiit w.is iie.iti-d with i.iw j>iiin])kin sieds and 
then given .1 saline purge, and ]i.issed j 000 to 1.50*1 
/'Vfnn/tf 1.11 va* Aftei this he .still passisl .1 |i w laivje lot 
some days, hut eveiiluaJli' recoveied. ‘I Ins is .1 ciiMoiis 
case. Ill that llu* larv c liveil for ye.ii.s in.ide thi* mail 
.Midberau.se it ii not < ](mi how .such .111 eiioi moiis uiii'ctinii 
W.IS p(i.ssible. Clli*.ril h.is 1 *»IIei ti*il .Uld ilesijibed sf*\r!i 
.iUtlK'iili*' cast s (it mvia-isof ilie utiii.iiv p.i silm-. 
by till* l.ii \ .1 1)1 1 Ills tlv 

Fannia desjardensil M.i< ipi r 1 

Synonyms. ‘invit ./,‘./.oiA //w. ‘'.u.iimii /. 

fJtowvia t/rytiif/i ti .n M. nou.nl. 

VVelbil.ill d(*sU'lli<'.s I .ises 1)1 t III > i.ix l 1 M . Ill t lie .ill iiifii III* bAKV\ 

t.iry I'.iiial oi hunian lii'iiig- iii \iigol.i wlm sIlovnisI ^ lO/wo/ nui 

dysenieiic symptoius. .uid wliii li lie suc« ev.hillv' lie.ileil o*//rt;/N 

with i..is1or-od. llieii •^.inioiun .iml ilieii «Mstiir-oil .ig.ini. 

riie disease is locally known is * o\ euvo,’ .) terni whit Ii siguilies ni.iggots. 
Ihefslitois oi the Jiiurmt/ d/ / it'lut.i! Mttiimn 111 nio*/ .isked tor iiilonu.itioii 
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1 <IG. ^^S<f^Penicillidia dufoun Westwood from a Bat: 1 'Tiuai.e. (X 8 .) 
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With reg.ird tn :m .\lrir.:in inyi.i'-is ciillcd ' min.iilo,’ bill .is l.ir .is we know 
this disotisi* ii.is iinl IxH'M ir.KHMl. Wollmiin s.iy.s Ih.il the tcini is not used in 
Angi)in. In / . dr: *hi‘ Lnv;r Ih'coiuo jMip.i' in si*vi*ii li> mm* d.iy.-., 

mill llu* pii|i.i‘ 111^*1 ts 111 .inntUt‘i thirteen to iiitii'ii il.iys 

Other Species.- 1 *ii|K' 1 ulsn Imis /. v.r/in/s, /■ /'/*• /Nr/r.'/i/, /. wjnmtUt, 

/*'. siiltatm ,i>, lii'iiig (jiiscs cit Liitustiiial niyiasis. 


Hydrotsea Kiibiiir.iii i »i‘s\'t)iii\ . 

U vdhdtCit 9HiftoriCit Lniii.i'Hs, wlmli ii'ii.'illx .ithnUs aiiiinuls* ryi'S and 
iiostiils. 1 -^ said to atlm K in. in .d i» 

SUBORDER III. PUPIPARA. 

Synonym. / u/fr. 

riu- l•nplJ>.l^.l .m* ilu*s whn ii :ipfK*ii to 
h.ut* Iwiciini* .illrii d iiwing In llirir ii.»i.isitiL 
lili* rin*y pn-^si's-, .1 wc'll di'lnu'il pinboscis, 
wliicli IS ‘«.iid liy Xiislcn In ri*sfinl)l(' th.it ol 
till* h\' lu'ing .iiiiM'il .It its tip with 

1 1*1*111 W Mills h.iM* lK*i*n Inst in .scM'iaJ 

t*itiii I riitinly iii .illi*i tin* ini.igo 

li IS lu'c Hint* p.ii.(sii ii IIli>iiuIi t ni.iv i*\’ist 

t lliniiglinilt illi* III Otlli'l •-pi'i'li*- 'J'lli‘i| 
||‘< 1 nil p|ii\ idl'd willi I'Vti.i mmiK". tn Cll.iblc* 
tlii'in tn rlini^ tn tin* li.ills, rU*.. oi tlu* tinsl. 
I In v dn lint l.iy tint pindin i* .'i l.ii \'.i, 

whn h sniiii U'iniiins .i piipa. 

'riit* siibui’di'T IS diMilrii min Imir riiniihos: 
(i) lh]>pnlMisi iil.i , (j) Vyi 1i*'. ibiduj, (0 r»i<in- 
Ini.i*, I \\ 'sin 'bln la*, 
rill* NwiiTihida* .in* p.u.isdn* mi birds and bats. In this t.Linily comes 
J*rHUiUuiui dttfoitn Wrstwnnd, wliii li IS ihr i-.iriiei nt lckrttnitttiLUi> vas/Hru- 
Diunisi, i.snji. 'I'ln* Ih.i.ilid.i* .m* piiM-.itn on bi‘f*s. and llu* Strcbliil.i* 
nil b.it'., and llun'lnn will imt in i oiisKli*it*d liiith'*!. 



bin no Nyi iruini.i sj» 



Vir..^ lJippohosc,i ritfipes von 1)lh£Rs: i-EMALK (X 4 .) 


hippoboscidm 


Family Hippobosciu*. 

Pupi]>cLrci with horny fLilLiMiod heads ami hudies, and with nno 
aiileiiua lurul^lled with a terminal arista. Tho iiiM joint of the t 
usually abbreviated in all, but cert.iinly in the first two lejis. 

Wiiigs may iHMvell ileveloptnl, or nnlinieiit.irv. 
or entJiely alisoiit. 

This J.iinilv composed ol foriiL'* p.ii.isuii; 
on manim.ds, and im hides the tolliiwiiig genera: 

IfifipoboitKi Linna'iis, 17(11; i//ii/<fisra SjM*iser 
lyoj; Olfersia Wiedemann, (hih- . 

Pseiti/ntfrr^ia I'oipiillelt , I.ipfptnia Nil/s» li, 
iSi.x; Mrlnphttifus ball (‘die, 1.S02; Ornithncloiiii 
Spc'i'.er, 1002; Lvm/iia W’l'yeiiUTg. iS'>i ; and 
OyHtfhunivia L<itieille, iSoj. 

Jlippnhost-ti is pai.Lsitn* on cittli*. horst^s, 
dogs, ('Ic . all o\er the wmlil; MliBhosou is 
p.irasitic on l»‘mnrsin M.id.ig.isi .11 , dri/ioifrysitt 
on kang.iroos in Xiistralui; I.tpopti'n,t on « leer 
all over tin* woild; .iiid . on shi ep. 

iJipf'niioatti s von <>lleis is tluiiitijit in 

lHM,.ip.'Lble ul li.insiiiiltiiig l'}\*j\utnsowtt thctlcri. 


)!) nil'll 
ir-ns 





Fir. nS. Larv\ A-'in Pupa of Hippohn^nt Fro. 410 . — Ukap of llip- 
vuttprs \^o.\ Dlkkks. ('<-1 ) pohost a nffipes : ViiMMA , 

Hippohosca equal t Linn.'Pi s is known on lioises in tlie New l'‘orest, ICngJand; 
Ilippohflstft tttpcHsi,s LfMi'li oil (If igs in Aliita, liidi.i, Peisi,i, and Soiiih luiio]ic; 
H. ctimeliuu Le.iih.iiid // nuuulutu l,.e.uli .iie loiiiid 111 the Sudan and I'evpt ; 
and 111 iiddii ion to these Melol'Jiif;u' #•.■/«/»%' Linn.eiis is loiind .ill ov(‘i I he world 
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CHAPTER XXXIV 

SIPHONAPTERA AND COLEOPTERA 


Siphonaptcra --S:ir('opsylli<la' ■l)eYmafnf^hilu‘> tu'uctrtnn -I'lilK'iila-* — J^ulicnia* 
■ - PhUw itnftius-- A>»/«/\sv//#i ihrolu\ - Cok'oplt'iii -•)r 1 hoptPia 
licliTPjirf's. 

SIPHONAPTERA I-JtJcillc. rSj^. 

Synonyms. - Rofiho/cim SclirllfiilxTj^, A/y/rru L;inKiiol<. iSdi : 
[phanif^tcru Kirby jikI Spruce, Pfilititiu' Su iSj(). 

Definition. -Ile^.ipoda with l)iKiirs ;iikI 

tiiictly M'p.'UMted tlxuacic pint's. Wings :i)>si‘nt. i vept for two 
lateral plai e-like a])pt‘iulagr-» nil ibr lnr-^o- aiul met a lhnr.i\. 

The anieiiiia* are thier- joint rd. .nui i‘niheil(le«l in gn»o\i->. Tlie 
third joint inis nine more or h‘ss m .ned psi‘iido-)oint s 

Remarks, h'kas have conn* into rousi<h*rahle piomiiienfe, 
owing to llie woik ol tin*. IndMii Plague roinmis'^ion and llial ol 
J)r. Vt'rjbilski, ol St. I*eleisl)iirg. who lia\e shownlltat they are to 
be looked upon as the main agents by whieli ])lague is s]>iead fiom 
rat torat, and Irom lat toman. 

Fleas luav als(» i:arry blootl-p.nMsites as, lot e.\am])le, 7 V\ 7 >(?«o- 
soma ICiK'isi — au<l, ag«iin, thev may MMve as iuteinn‘diai v hosts loi 
the cysticerciis of tapeworms, as m llie I'ase (»1 Dipyhdium ca-ntnum. 

History .-—The knowle<Ige emieernijig Ileas is ol rei'etil date. In 
1758 Liiimeiis sl.irted with one genus and .sjiecies, Vulex in i Unis : 
the second genus was that of the ('Iii^oc in iSis. uiidei tJui term 
Rhyncliopriov penetrans : an<l tin* thiid genus was cieati-d by Cut t is 
in 183.2 under the lieading (\’r,rlifpli\ilit\ The Inst gnieial systi*- 
malic trealisi- was liy Koh'iiali in llie. seeoml b\ rascln n- 

b(Tg in i8S(», and the tlind by leaker in nio.|. 

Rocentlv innrh w'orl: has been ihnie on ihest^ ]>arasiles by 
Rothschild and Iordan. 

Morphology. — 1 h<* head ih sniall, and iiitiy or may not possess ejes, which, 
when present, aie only simtJk* pigment m.i.'-.se.'i l.>irectlv Ixdiind the he, id i.s 
tlie antennal groove, in which the ,'iiii(*iiTite, which are im])()rtaiii erg, 'ins to 
the flea, lie protected from liarm. Tins groove is eniitiiiiied upwanls to the 
mid-line of the vertex by an imraNsaiion which divides tin* Jroii'' fu»m the 
occiput. The groove miT-y bo ojien or t losed bv *1 ])rocess of the geiia. 

Tlie antennae arc composed ol three joints, ol which the third, oflcMi called 
the club, may be unsegmciited, segmented on the jiosterior liorder unl\, or 
completely segmented into nine more or less sepiirate ^isoiido-scgiueius. 

The frons may carry a tubercle or notch, situate rather nearer the 
than the centre of the head, while laterally the eyes. wJion pre.sent are to be 
seen. The area of the head Mow the eyes and extending from the perioral 
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nng to the untc^nncii is tlie grna. A proi:ess o£ this iireii niiiy lie pro- 

longed b.'ickw.inU, s(i .i-i to meet the hind edge of the po'*t-tiiitenn:il part oi 
the lie«id, and so to «.lose the antennal groove Ik'Iow iti those sp(‘ctes which 
possess a ilosi'il .uitiMiii.il gioovi'. 

'J he iKi'ipit.il .Lii'.i iiirnes ii.sii.illy three tows oi liiistles, the first iie.ir tlie 
l).isr ol tile .uiii’MM.e. the second 111 the niKldie, and lh»* third near the hinder 
edge ol tile he.iil, which .iie (onliiuied loiw.nds on to tlu frons, ami probably 
<|i‘liii(Mt(‘ the loin segments of wlmdi the lie.id is loinposed. 

'Vnteiior rind venti.il to the lions .iiul geii.i liis tlii* perioral ring, whidi 
c.irries the mouth :ippendag<*s. whii h 1. insist ol .1 labruin (opiphiirynx), 

mandibles, iiLixillriMiud palps, hypo- 



pharyuv, >ind labium with jialps. 
rill ‘I o does not appear to be a 
separdti* clyjM'iis. 

rile labriim (variously known as 
ef»ipli.irvn\, hvpoph.irvii\. .iiid by 
olh*T ii.imi*^) IS a hollow prolonga- 
tion oi the dorsal wall ol iiead and 
]ih:irynx. In Ironi il is closed, while 
Iwdimd It o[jens into the cceloin. 
Vent rally d shows a gioovc, coii- 
\erted into ,i i an.il when it is artieii- 
litt'fl witli the inaiidibh's l.iter.iily. 
'1 he m.iiidibli's consi*>t ol biisal seg- 
ments .itt.iilied to the sides oi the 


p. ^ ^ y ''v 

r: \\ 

' 

Flo. 450 — XcHof'svlia cheopis: Mall. 

(After Jordan and Kothsi hild, Journal 
of Panihifolotiy.) 

1, Kibriim mandibles, and labi.il 


p.i 1 ))s the junction oi the l.isi named 
with tlie liead is seel) the t ri.iilgiiiai 
in.i\iil.i) . 2, in.ixili.irv p'dpi , t. .uiteini.i; 


I proiiotuni, '), iU( sonotuiii , o mi'ta- 
luitiim; 7-IJ ordiii.iiy .ilidoniiii.il let- 
gib*'., I seventh tergite willibrr.tle 
(lii'hilld this is seen til'' SIU.1II eighth 
1 ' 1 git' ) , I |. niiilli leigile. with Si-iisory 
plate, I j, filth lergil' , slernites 

fil .ili'liiiiiiii.il segni'Mit-., g.") -’7. meta- 
stenill' , .S ni'‘S'islei nite , ;ij, pui- 
stermt'* 


mouth, .iii'l.Lii .interior ])oi 1 ion ’.vhii.li 
pioji-els Inely foiw.iuls, ami shows 
line serrations anteriorly. 'l‘he inner 
.ispect of the mandi bliss po^ 
groove, coiiviTted into <i trilolx‘d 
(hamiel by articulation with the 
fellow of tlic opposite side and the 
hypo pharynx. 

"'Phe maMllatJ are triangular chiti- 
noiis pl.it es, each pos.sessing a four- 
jointed m.iMll.iry palp. The labium 
(which, of coiiise. lepresent.s the 
ml maxill.e with their palpsi) is 
gle posteriorly, wheieit is attached 
the perior.il ring, while in front it 
divided into two one (o-tliirteen 
jointed ])fil]>s (l.i 1 >i.il p.d])s), wlui'l 
loim .1 she.ith 01 im for th 

ot liei mouth p.iits. 

riie livpoph.iryn\ consists of a 
bas.d portion, which is .1 chitinoiis 
pl.ite loiuMve veiilr.illy. exleiuliiig 
loiw.nds in the he.itl trom the infra- 


o's(;pli,ig(Ml g.in,glu)n U) the mandi- 
biilo-biis.il aiiK iil.ilioii .md ;in aiiteruu poilion, wliu li jirojects Irom the 
has.'il portion loiw.nds and contains thi- lan.d Irom the salivary puni]) 

This anterior poitum ul the hypoph.iivnx articulates l.iter.iily w'lth the 
mandibles, and its c.iiial o'l' mn*.' veiitr.illv. fo ms the trircidi.ile canal men- 
lioiied above, which Js i oni iiiii-hi ^ wiili the s.ilivary groove on the mandibles. 

'riu* thorax is composed ol Uu- iisn.d three divisions, but there are no .signs 
ol scutelhiin or posl-.sc.iilelliim Tlieie is geiii'rally one, but there may IxJ 
two or three rows of bristles on e.u-li segment. 'l 1 ie proiiotuni may have a 
comb. The uiet.inotiim may Iki diiit.ite 01 serrate apicallv. L.iterally the 
metalhorax is ivpical. showing .1 stevnite epislernite, .md epimente, while the 
mesotliorav show-, a scleril(‘, divideil into two by an interna] iiicrassation 
running Irom t lie coxa upwards These two divisions represent the cpistermte 
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and thi* fpimorito. Th<* *'pi.si*‘riiitc h.is th<‘ cinlfTiur find \fntr.d portnni 
sopar.itcd oil hy an jin rass.ili(iii io /nim .i sltTiiiU*. 'I'lu* pmsii'nuii* 

or stc'inilo ol llu* |>rothnr.i\, is nol divided. laliy llirse various silcnli-*, 

show' hnslles. 

Wilh K'^ard to the (il)doiiif‘]i. the tirst to si vnitli •^I'^nii'iils ai<* iiinri' or ifs.. 
hut llie eigliLli to lf*nlh an* nioililifd scxu.div. The leinilo.s nl ilu* 
second to llio sewntli sej^nn-nt'. .in* noinial, ]>iisili*s and eoinhs in 

dilfcTeiit spoi’iC'S. The seventh leri'ile li.is a suLki|>u:.l 1 hustle. The first 
segment li.i.s no sternal sdenti*. lieiie** the liisl visible .stenute lielong«. to the 
second segnieiit. TJie third to the sivtli slernites i.irry a veiiti.il luvv of 
bristles. T'ho seventh h.is a eonsulei.ililc* nuinher ol |}ristk*s. 'flu* scmi.iIIv' 
difl(*reiit .segments must he eonsi(h*ied aiioifliug to se.\.. In the leiu.ih* tlie 
eighth tergile is veiy I110.11I vent rally. I»ui tin* -dernite is leduied to an 
i 1 ong.Lt(*d plate Ijiug hefvv'een the ventral eilge^ t>l the teigjie 

Till* ninth tergiti* earne-^ tlie sensory pl.it e, with iisii.dly l•lUlteel\ (there 
Tii.iy he more) ‘etiliMoiis gmoves- 'I h<* niiilh Mt'iiiite is Tiiemlii.iii.M eoii*- 
l.iler.illv, .iiid extends f.ii ventrallv when* it is stroiijily dinini/id, .mil lu‘s 
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I'll.. (51. XWJOMVOI Vh'lIA. 
n'oini till' /•»//; i/f/Z Iff I'loo ) 

I. MfUitli; (ih.ii 3 'u\, {, s.*li\.ijv' el.imls, .(, '.lom.uh, 5 M.il;iiehi.iu 
lllln*., o mil**. t Mil*: ~f lei liiui 

iiisidt* I he seven! h 01 eiL'Iit li si ejnent it ioi in > t lie v enti il wall ol 1 lie v.igiiia, 
vvliii li IS joined just .'intenoi tn it hv tin dm t nt tin* ieee)it.ii Ilium seiinnis. 

The lentil tei glle I .11 1 II s .1 shull ioiui.ii si \')et . W'lllle t hi* si ei'lll I e whu.ll 1>« 
ti iangiil.li , e.iiiiex. .1 loin; liietle veiili.dlv hi ton- tin* .ipi \ .md shoitei hiisth's 
.It I he apes. • 

The eighth ti iL'ite ol tin* m.il'- i*^ sni.ill. while its steinite is l.irge. and from 
Its iMvity the < o|iiil.iioi v oig.nis piojeit I Ik* .11 i e'^Miiv genit.il organs 
lieloiig to the uiiitli M gnieiit the -^nh-N lit vvlioM* teigite l•lnu the (Lisping 
oig.iii t.ileially 'I In inteiii.d veiiti.il .ingle (A tin* i l.ispei m pioloiigi d inii* 
a iu<iniihniim ahov (* which is a tulK*ieli' like piojei tion rheoiil(‘i sidi'ol ihe 
(Jaspei h.is ihive pror(**,ses, vvliieh .iiv djlhT<*iil in /‘ith \ and ! ermnl^wlLi. 
'J'he ninth st(>riiite h.is .111 iiiteiii.il v'ertictil aim .ind a V( iiti.il horizont.il arm 
'I he l.itlei a]ipe.ii.s beyond Ihe c*ii»hth sti*rnit«* I'ln* penis (.111 he .s(*tMi U'lweeii 
the. ninth st(*iiiit(* and the iLisjieis. 

Internal Anatomy. - Ihe month, wIikIi is siln.iti hdow tin* ha's* ot the 
lahriim. op(*ns into ihi* .ispir.it or y ph.iryii\, whu li (oiiimiinn al(*s \ i.i i Lnig 
(Ksophagiis, with the stoiii.ich. Just U*ioie this org.m tin* *ise|ili igiis is 
swollen into .1 hull), whieh repr(*.sents the ]»rov'(*iiliu iihis 

At the jnnci ion of (hi* stonvieli with ilu* iiilesliiie .iie ilu* upeiiings ol the 
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four Malpigliian iiibes. 'Flic intustinc is divided into small intestine, colon, 
and rectum, the last ineiitioxied optming at the anus. 

The salivary appai.iUiK is, as iihUcil, separ.ite irom the iilimcntan* Ccinal. 
It consist.s oJ two glands, on each side ol the Uidv, lying in the fat-body in 
Iront Ilf the .stomacli. TIuj iJiict from Ciicli gland juins. foriuing a common 
duct on each siile, which runs forwcinl lo open into the s.iliv.iry pump. This 
i*. a liolluw, chilinous organ, supplied with luiwiTfid nuiMles. situi'ited at the 
anterior erul ot the ventral surf.ioo ol ilw- hvpopJj.irynx. 

'Hie duct of this pump, luiiunig loiwjids tliuuigh the iiypopliarynx, opens 
via the triradiate canal alieddv Tneiiiioiieil .is lonned by the junction of the 
hypupharynx witli the in.'iiidible*.. into the groo\o of th<*se organs. 


The Act of Biting, riie lien njipnreiitly carefully selects tlio spot 
at whirl] it is to bite, .tiiil t henpirrees nliole by means of thelabriim. 
This hole then enlarged 1 »\' ll»e maiulibli s, lliroiigli wliose grooves 

saliva IV secretion is 



imniped into the skin. 
This secret ion irritates 
tin* vessels, ransirig a 
lotMl tub'll of blood to 
the part, and this blooil 
is di.iwn bv the huc.lion 
ol t he |)Iiarviixii])a tube 
formed by .irticulation 
ol I lie labium with the 
111.1 iidibles. This tube, 
ol course, is embedded 
111 tile skin, which is 
pieieetl l)y its two com- 
])onein ])arts. 

There arc iherclorc 
two tubes in the mouth- 
parts ol <1 flea — an 
rjferenl , carrying tlie 


I'l'.. I'oi. Ol* TjiK Dll., i-iix sahx'ary secretion, and 

• > ;,o Di\.mi II us » afferent, carrying the 


ihu.iii .1 phdtcguq.h by J | u-H j blood, wliicli is taken 


to the stomach, and 


liJLiiiolv/.efl and digested. It apj'eais that the lilack residual mass 
is capable ol lurtlier digestion by the K'clal glands. lurtlier 
bionuinii will lie gi\ m umlei Xv^u»l^syUii ihcof>i$. In sonu- people 
flea-biles in.i\ muse a !<•( a! ]>a]iul.ii eruption-- c.g., ceratophyllus 
fasciatus. 


Life-History. 11 le egg o\ al, waxy white *)r ojiatpie j)orcelain in 
appearance, smootli, and with a lengtli of about 0-5 millimetre. 
It is generally dt'positeil bidweeii the hairs ot the host, and falls 
off on to the ground. In two to four days the larva is hatched. 
This larva is an elongated worm-like little creature with fourteen 
segments. Tlie head is well devtdoped, ami has strong mandibles 
suitable for biting. It lives on dead organic matter, and moults 
three times as a rule — i.e., three to four days, and again six days, 
and again seven to fourteen days after hatching. It then spins a 
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cocoon, inside which the pupa becomes the imago in nboiii fi\e 
days, the whole time requircjd (or de.velopment being k»uiteen to 
thirty-three days. 

Dispersal. — Fleas are dispersed mainly by their host tra\elling 
about. Such a host as a rat may, ol conrsi*, be earned by merchan- 
dise, and, a^aiii, merchandise itself can spi**ail fleas. 

Capture of Fleas.— -If it is desired lo capiui i* ileas, alhav a suitable 
^inial to remain in tlu‘ ])lace, when tJie Jh'as ^\lll gather on it. 
TJieii chlorolorm the animal, and comb tlu- Mii])eileil or deatl fleas 
on to wliite paper. 

Remedies.- -Tile mnedies for liras air, lirsi .mil best, a ch.iii 
housc‘ /.i\,])leiil> ol s<M] land Wilt « ' .i]*})!ird lot in- llooi etc. Othri- 
wise naplil liiilrii^.-, pvj'eiliriini pDWiIri'., tcibai lo Jc.'im s and lnlll^i^•n-, 
and benzene may be used. 

A Ilea c.ninoL jump imav than j iiulies- an important l.u i to be 
noted. 

Flea larva* ari* delicate liltlr I iiiiigs, aiul cannot stand ili.stui banci-; 
heiicv*. ilt‘.as will not jjr loiiu«l in Iioum '^ kept well .-^wcpi ;iinl dusted, 
but will abound m iuU rled empty housi-^. 

Classifleation. rii(‘Si])ho]i<ipterti aieeki'^situd bv Kothsidnid into 
tiirci* families: (il ^auopsyllida*, (j) Ihilicidje, (^;) t eralopsyllida*. 

Only the first two aie ot impoitiniee. the last uam(*(l being Icniiul 
on bill s. 

Famiiy SARLoesvi Taschoiiberg, tSSo. . 

Synonym. RhynchopyinuuUc of IL ilupsyllhUc Iktkei , 1005. 

Siphon. ijiliTa witlioui «nenidia. Labul palj»s rather long, but 
very weak .iiai fragile: ]»ale, slightly eliil iiii/.ed. loimed ol one 01 
two segments. Small ma\ill;e Inile piommeni . Pieicuig aptiaiaiii" 
very lieveloped: inaudible-^ b-ige aiul siKMig. tienal eMreiiiily 
always prolojigcd below ami in liont into a j>io(m>-, ])la« ed belimd 
the insertion ol the mandibles. Nota ol ihoiac ie segineiit'i sliortei 
tliaii thill ol the Ill'll abdoniiiiiii. 

Genera. lllilf, Uckh^psUla l-i.un nleld, iMio: 

Damutupliilith (iiieim, 01 whu.li, aeeording to Jordan 

and RotlischiM, nia\' l»e recogiii/ed iii llie lollowing niiiimer.- 

1. Hind <*o\;i with ji.iit h <.l spnji-', un inner >idi- luhnhtoplmyn. 

11 . Hind coxii wiiliou; siu h a ])iitch ol >])me.s:- ^ 

(rt) Hmd iemur with large b.isal looth-like projeclion- 
fli'c/ttpsyllu. 

{h} Hind h;nuir bimjile - DcrvuilnphiUis. 

We need only consider iJcrmaiopJiilNs. 

Dermatophilus (iueiin, 

Synonyms. — Rhyndwprum Oken, 1^15. wt*r Hermann, 
Saycopsyllti Westwooil, iSj 6 . 

This genus contains the species Dcnnatophihis pcnctrdits (lueiiii, 
distinguished by having a distinct eye, and D. iwiala Fnderlcin, 
1901, with a rudimentary eye. The latter spi'cies was huind behind 
the car of Epimya rattus in Brazil. 
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Dermatophilus penetrans riiu'ria, 1838. 

Synonyms. -PnIc\ inhiimm culnK penetrans CatKs])v, i743;7*/</f.v 

miniifissimns ni^n'nins B'lrriTt*, 174.’,: ^learns Jnsens suh cniem 

niiMcms prohoscitv aciitiorc 
P. Brown 1 750 : Pnlcx pene- 
trans l.inwivus., 17(^7; Kttyn- 
chnprion penetrans Okcii, 

th(‘ ins(H:t vari- 
oMslv known as the 
or and believed to 

liavj* l>r(*n diMovt'ivd by 
jjjjFr / (Oviedo in 1551. The home 

1/ «)f Ihi^ little insect a])pears 

M . \j to be South Aiiierie.a, 

9 ' e'-pecially Brazil, from 

JF wlli^ h it \va^ conveyed to 

^ \\'i‘st Africa about the 

" middle «)f last century, 

arrivinj^ <»n the* West ('oast 
l-n. Drjuuifn/^hitits . Mvii at Loanda from Uio Janeilo 

OtK'KtiiMioou.K \i*ii ) bv a shi]>. tin* i'homas 

Mifehett, in 1S72. whose* 
crew \ya> sulh‘ring from jif<^er>. It was ])ro|)ably noted on the 
(jold ('oasi lur the Inst time in tin* •ailv M\enties. It appc'ars 


lh'ntiat>*f'httus /•. n,’/},th 
01l('K(il‘li()|(U.K \l’il ) 


crew \ya> sulh‘ring from jif<^er>. It was ])ro|)ably noted on the 

(jold ('oasi lur the Inst time in tin* •ailv M\enties. It appc'art; 

to have spnad a(.ro*^s 

Africa by Stanh-y's ICxpe 

dition and by tiadi- routes. 

arrivini^ in i^asi Afric'a in 

r8(j5. and fojm hast Africa 

it spread to India 

by the 4th Bombay In 

f.iiitrv. luckily tin* 

infection did not spread 

bi‘V'»nd Bombay. In ryoo 

itreaiiied ^^ada^.^asral . It F 

alfcets iKjt merely man, fl* \ f 

but domestic and wild ' \ 

animals. Perhaps tin* most Jr 

noted featuii. U the wav in * ' 

which it attacks pile's. On 
the Gold Coast it ap]>ean il 

to bo largely kept in exi.t , 

e nee by these aimnals. It I'l MAf.i:. (Mn Koi'i[(ji(K.i{\i>ir.) 

IS very easily capturi'il in 

the free Slate by taking a JittU- ’pig witli a pale abdomen, and 
placing it on its ba^ on the. gniund on which infected pigs arc 
living. After watching a few luonients, a black speck will appear 
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on th(' pig’s abdomen, and quickly another and ain)tht r. Tlex* 
black specks are jiggers, which can easily b(' transfrrn-d to a 
tube. On examination, they will be found to be male-, and temali '- 
in al »out equal numbers. 1 1 a]^pears likely that a nuin her of dilferent 
Species, if not gi'nera, are incliidt'd under the term J). penetrans, 
and there is without doubt room for investigation into jiggers taki'ii 
from wild and domestic animals and man. 


11 the reader will look at the list oi syjionyms. it will be ch*ai 
that, by the law of j^riority, the name of tliis little in-.ect should 
be RhyueJw prion penciran^, and not J). prni’tran'<, as tlie name 
Rhymhiprion Oken is daterl TS15; but l\N)lli-.ebild lias reci ntly 
pointecl out that Rfivticlmpnon was ajiplied in rSo4 bv Hermann 
to a tick, and also by Oken to olli* i tic in r^r.S- 
Geographical Distribution. It octaiis in Mixieo. West Indies, 
Oential and South Aineriea. thiougli 


the whol<‘ ol tr(qii<\d Afri<M. and 
far south as Mashona jo ‘ N. 

tt) .jo' S. In Asia it docs not appeal 
to nourish; it h.is onl\ inhrt<-d Horn- 
bay, and will i>robal)lv not become 



PtniiiilofyJn/iis f^ruclrtnu. . I'n.. fV*. ih , / 1 urti,in^ 

!*Rii«i.N\M I'l'iMi- ( \licr Ncw-iUmcI .himii • uf / yoltiiitl 

\ttx/iitnr tuiii 

tf, J^nv.i; /», lirva, 

I , CIllpl V<*ii!u Ics Ci| ( 


jiatuialized, as the inons(R»n (onditioiisdo not appeal good lor il. 
loi it tloiirishes in a waim, cirv. s;mi( 1 \ soil. 

The. fcnirde onlv becimies «•lldopar.lsiti(^ and when it Inst arrives 
in a place, and is unknown, may cripple peoj»le. and cause losr> oJ one 
or niort* toes. • 

Morphology, -Tlie general actoiint alieady given ol the niorjiho- 
logy of lle.as and tlie special chara< l«Ts inllicate the inoiphologv 
siiriicieiitly for the purposes of this book. 

Life-History.- -The males and females live in dry. sainU s(»il as 
reddish-brown little insects about r millimetre in iength. and arc 
very active, riny live by suc'king the blood <»f warm-blooded 
animals. When impregnated, the female burrows into the skin ol 
a wann-blooded animal, wlndher bird or mammal. The .ibdonKMi 
now swells enormously into the size and a])p(‘arajn'e ol a small 
pea. If one of these small peas is examined, it will b«* seen to 
show’ the head and thorax anteriorly, and the two last abdominsd 
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segments posteriorly. The head is in the bottom of the burrow 
in the skin, and tlu* posterior abdominal segments block the opening. 

The eggs arc expelled through the opening in the skin, after which 
the female jigger is cxpi*ll('cl by ulceration. The egg develops into 
a larva wilh thirteen segments. This larva spins a cocoon, inside 
whi('li is the pupa, which gives rise to the imago in about eight to 
ten day’s. 

Pathogenicity. -This will b** deMTilnd later (TliaptiT X( VI.), but 
it may be mentioned that it iiuiiulr'- irriration. pus formation, 

nlc( ‘ration, and forma- 
tion t)f a sore, which 
may become infected 
with bacteria, and 
Ciiuso loss of ft toe or 
a leg. or even tetanus 
Jiiay develop, 

Family Pulicid/E 
Stephens, 1829- 

Siphonaptera with 
body compnssed or 
elongated, always 
large.i than in the 
precfding family. 
Hi*<id. in comparison 
to the rest of the 
body, 111 all; top 
I (Hind; venter pro- 
tected wilh hairs; 
often no eyes. The antennal groove jsat tinieseovered byachitinous 
plate. Tile end segnuiit (»f the antenna it» either segmented or un- 
segmeiitcd. Thorax wide; ]»iuiioliim often with clenidia. Abdo- 
men never so ‘Swollen that tlu* original lorm is lost. Female never 
cndopiiiasitie. 

Then- are lim e ’-ubfamilies: Pitliuiur 'riraboschi, Typlofisyllincp 
Til ab( »M;hi. Jl vstn't/topsy/li mv 'riraboM hi. 



I'lo. l.-)/ ( t, ILtH' I'H. lilts frith iilllXIlK. 

Till" ctrjwiiig ^Iiuwi the ‘.oTiilis i»n tin* IumiI <iii<1 
pn •! Ikiim \ 


Snni-AMILY PULICIN^E. 

Pulicida* with eye'.. 

The more iTiijmit.ini grm ia of the Fiilieina' mav be arrangt'd as 
follows (modilied afi« i Jordan and Uothbchild) - 

A ('lenidm on pM)ilioi.i\ .nnl IumiI -('Uuou'pJt.tln^ 

H. Clenidia on piolUoras .ml milv two tooth mi ohook a1 gonal iiiiglc- 
f'hiastopsylla. 

C. Ctenulsa on prolUor.ix «inly. 

1. J^gidjum freely lieliiiid" Pygwpsvlla. 

11. Pygidiuin not freely projecting Ix-himi 

(1) Chil> ()1 antenna compleu-ly segmented-- Ccmtophyllus. 

( 2 ) Club of antenna incompletely segmented — Hoptopsyllus. 
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D. Ctenidia absent on prothorax and head. 

I. TtTininal segmont of cantonnac short, only distinctly sopnwMitfd 
posteriorly. Hind coxa with a comb, fitth tiirsal scmm-ni 
with four later.d and one sub.ipi( al bristle. 

(I) I'onns with small mesial tubercle- Muof^sylla. 

('*) Forms Avithout small mesial tulKMx.li-: 

fA) Mesosteriiite with mtern.iJ n»«l liki inei.i-tsatKMi Iront insei- 
tion ot till- coxa iipw.iid. 

(ti) Anteiioi angle ot gen.d <-dni* prolonged Isickwards inio 
a triangular IoIh^; pronoluin -tl longer th.iii inetanotiim 
Pitnndoiitis. 

l/i) Aiiterioi angle of gen.il eilgo not pro(iur.ed into tri- 
angular Ii>be -Xniof-^^vllii 

(it) Ab-sosti-rnite without iniern.il nnl-like im r.iss.itioii from 
iiiserlion ol tiu isi\.i lipuMul /'/i/f.i 

11 . 'rermiii.d .si'gmeiit ol aiiteiiii.e si-gnieiiled all round ; hind ro\a with- 
out a eonib, lift li 1. irs.it • fgim lit with tom l.iti‘ialbiisllt*s .iiid 
one suUipie.il li.Lir. 

fi) 'reimiii.d segment ol .iiiteiiii.e syninu-liK at , gen.il pnn ess with 
a number ol bristles Pnrttfisvi/us 

(j) ■rc-riiuii.il scgiiieiil t>l .mteiin.e asv'mmet i K.il . proximal segnieiils 
s|>i]Mllg backw.O'ds (leu.ll proi esx with OUlv OIU- to two 
bn - ties y Vi/j/M/.'/i.sv/Af. 

Ill '1 1-1 iiiiii.il ><‘giu(‘nt ol anteiiii.e •.i'gmeiit(Ml .ill loiind, svmim-t i u .il. 

lliiel c«»\a without iciinb Tilth tars.il sej*,inent with live 
laiei.ii bnstl<>.ii liMsi .ind sub.ipienl h.iir. 

Ill \ii1i unal gioove o]K-n iHdiiiid 

(*/) VlMlonnn.il h-igiles with <»ne low ol bristles, e-x» e]>t fiisl, 
wliu li beais two. hiist hind lais.il segment shorter tli.m 
si-coinl ( e/i//)/>sv//rt. 

P ) Vbdoniin.il sternites with veiv nnim-nuis sliort bnsili*s. 
I iisiinul 1,11 S.U segment longi-i Ihinsemnd siV/zis 

I ” Vnleiin.il i losed |N-hind 

Vlidomin.il teigites with oiii* ii>w ol bitdles / Vi oftsyii.i 

STPT'MII V Tvpinopsvi T.IN I-. 

Ibilii-iil.t' willi oyi "' nr v^tv rntlinimljirv. Hi‘nil rouMilnl 

in front, liodythin. 

Genera.- d'ti'iiohsvllit Kolrimti: (Icuol^hlhtihnit^ 
l'vl>/i/t>fysylla WiigiUM ; .\rnpsy//ti \V;if;n(‘r: I'yf^hhKvra^ Wngiier. 
t'ti’iiophthalinus can Ik* n*rog[nized by ba\in}L; movable eleniclia 
in front of the ocelli, and the rest can l)e diKereiiliaied as follows:- - 

I. Ihinl tarsal with five hitenil bristles on e.ieh side- -7'y/'///f«c»us. 

11 1 Inid tajrsal with lour laiiral and two accessoiy bristles- ( Irunf^svIIit. 

III. 'I'hird tarsal xnth four lateral and no acu\s.soiy biistU***- Xrop^ylln. 

IV. Third t.irs.il with t hreel.it eral and two.uo-ssoiy bii-'lles- - 

Sl’bFAMlbV IIyS'IKM IIOPSM TJN.h. 

Abdominal tiTt;ites wilb one or more ctenidia; poslmioi libi.tl 
spines in numerons sln>rt. close-set. transversi- row^-. on jM''^t«*iior 
border, with abonl foni spines in e.ieh row ; femab* with fnm 
antiipygidial bristles on eaib sidi*. 

Genera. Ily\lnrlittpsylla raselienbeij;*. .yfacro/^syU-r. 

Tin- FI. ISAS OF RATS \NI) MIT I'. 

The following trible gives the liras observed on rai^, nine, and 
tield-mire, by 1'iraboschi and Rothsebild. 
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Pulidna .. 


Pulicid.v 


Pulfx.. P. imtans L. 


• Xenopsyila . . 

lioplojisyllus . . 
I Ctenocephalus 

(Vralfipliyllus 

I 

I'yi’.H'p-'Vll I 

CtOIlOI'svIl.i . . 


f'X. cheopis Roth. 

\ X. brasiliensis Baker. 

H. anumalus leaker. 

I Cl. fclis liouch^. 

[Ci. ciiiiis Duges. 

'C-er. fa.sciatus liosc. 

Cer. londimensis Kolh. 
IVr. anisus Roth. 

Or. nigor Fox. 

Or. penicilligcr Grube. 
CtT. walkeri Rolh. 

. (aT. piiJiititns Wag. 

(Vr gallinnr' Si h 
('it ab.Liitis Roth 
('cT. liififor Roth. 

(W pollionis Roth. 

(4T. agilisRoth 
,Ci*r. Ciilifornu us J3aker. 

tod. ch.Lilotloiisis Rakor. 
( Od. toh'goni Roth. 

I V. colo^isiis Rolh. 

V hilh Rolh. 

1 1*, raiiibowi Rolh. 

j'Ct. muscidi Dugt's. 

Ct. siHTl.'i lulls Roth 
jCt. tas( hiMilHTgi Wag. 
(h. «'ig.iniilh.‘s Rolh 
f't olio bins Rotli. 

('t. pccliinia ]>s Wag. 

I'l. seloms Roth. 


XyphlopsylliiicL* . . 


1 


i HystiK'ho|)sy1hnte 


Saioopsylbnae 


1*^1. thoiii.iM Roth. 
Sirpli.inonriTis ' St rl.isyun Skusi* 

I St siinpsniii Rotli 

('ti‘nopliihaliini*» (('1 .I’gyi li‘s J 1 i-I1ct 

1 ( t .issi mills ’last li 


'ryphhij>syll.i 

Cluastop.syllu 

Neopsylla 

Typhloceras 


t I yplil psfiidogyrtcs liakiM 
I'ryjdil i>i'usiiina Wag. 

Cli lossii Walerst. 

I N . ludcMilaliformis Wag. 
•|iN. pent acanthus Roth. 
[N. isacanthus Roth. 

Typhl. poppci Wag. 


{ 1:ly.slr. tripectinata Tirab. 
llvblr. talpac Curtis. 
liy.str. narbeli Galli-V. 

* Macro] >sy]la . . Macr. hercuics Roth. 


i tfTmatophilus 


]J). penetrans L. 

(I) ca?K:ala Enderlein. 


I I h'ch. murina Tirab. 

^ r.chidnopliaga I ICch. gallinacca We.stw. 

I mynuccobis Roth. 
lEch. Itspus Roth. 
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EpimysnorvegieiisErxlebcn, 1777. 

Pulex irritans Linnaeus. XcmpsyUa chcopis Rothschild, (low- 
cephalus felis Rouchc, C. cams Curtis, CcratopJi\'/ln^ fasciatu^ 

C. londinicmi^ Rothschild. C. pcfncillif'cr (jnibii, CtenoccpItalitK 
miisculi Dugos, Xtiopsylla hidcnialifonnis Wagner. 

Fpimys norvcificus is llie true, host of Ceralophyllus fasciaiu^. 

Mus musculus Liniifcns. T75S. 

CcritlophvHus fa^iiutiis Bum*, Rolhseluld, ( . u'ti/kcri 

Rothschild, Odonfopsyllit^ charloUensi^ Maker (t), (lowrrpJialus 
scmiticep^ Tasdienberg. (\ muscitli l)ut;»‘s. Tvphlopsylla rtss/w// 7 /^ 
laschenlierg. /’, Uffyrtcs liidler. !Iy\frh'/n>*^^y/lii tnpcitinalii lira 
boschi 

Epimys rattus f.inn.'eiis. 

Pnlcx imlan\ I-iniKciis, Xcfwhsylht i‘ii'nhi\ KolliM-hild. (Icin* 
ct)phalif*i Mis J-ioiiche. crtw/s* Cnrlis, i\'iuif'ip/iy//its fusiiaiiis Rose, 
r. ii»hihiion'<i^ Roth.M-liild. ('icnf>psy!!tt ninsiuli Diigi'^ Dcntuiio- 
pliilits CiTCcifa Knderlein, licit iJunphu^ju rltytit lioh^yHa TiralMiM-hi. 
li. t^aUinand Wi‘stw<)o<l. 

Of all Ihesi' lle is, the inoM inil-H)!'!;!!!! with n‘gard t«> pkigiie ar**:- 

A. Spreafliii;^ I he dismsi- fnan lat h> rut- -Xotopsy 1 1 a clicopis 
Koihschild and it's allies; (*cnt/opliylliis fu'iciaftts Mo^e an<l ns 
alli<*s; (lciwpsy/!a nmscif/i Diig.s; ( icn**ccph(tlii^ Ic^s I.»nn<h/; 
C. rrtMfs ('iirli'^. 

I>. S|)re.iding ihe disease fioni ral I0 man Vitlcx irrifans 
IJninens, Xcn'>h^v!/ti tltcopi^ Kidhsehild. ('fciuncpludn^ jelts Moneln'. 
C oi'//.': ( III lis i 'ri u! opli y/l its ju<i till u** 

01 iM iliesi . die mosi important i-^ A’e '*/’•• \ 7 /i' cht ojls kollis- 
ehil'l and it i'^hi lieved ilial it* ini' iio^t is /. /'o/p- 

Citelliis beecheyi Kleli.iiiUon. 

this Is tile gionnd s^pIilll•I ni < aiilurnia. wliieh lias l)e»'n prov(*il 
to play an iiiipoilanl pait in tlie jdagiie inh-ction of lhal countiy, 
and its Heas have been recently studied, and it has beiu found that 
Iloplopsyllm' anomahis Maker is capable of carrying the bacillus, 
and according to .Mel'oy Ccratophyllus acnlm Maker can also ronvey 
the disease from sipiirrcl to squirnd. 

Arctomys bob® Sdin b. 

I'his is the tarbag.m. and its common ilea is ('cra/ophylltis si/van 
fieri Wagner. iiS().S. 

Pulex Unmeiis, 175^. 

Ptiliciiia' with head without notch *»n the frons; antcMinal groii\e 
, dosed behind by a genal pronss. Strong incrassation st»p.iraiing 
occiput and frons. ICye large, a little ]>ointPil belovy. witli iW(» 
bristles beneath it. and one on the oral edge. Anterior angle of 
genal process projecting somewhat downwards, and usually bearing 
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a small l(H>th (n'mains of a romb). Anal coxa is pear-shaped, 
carryine; a nnnilx'r of liaii> on the inner posterioi portion, as well 
as in front, and carr\ini4 a low or patch of short spinc'S near apex, 
trivatly reduced ilnuax. tlie leif^ilc ^ being ^liort, eath with a row 
of bii^-tles. bill without suba]»ical s])ini's on the inesonotmn. 
Ah-sOstei nih- eharatteristic. mi*\ narrow, with ventral edge close 
before ;i]>e\, stigmata not being ( niirely fovi red. No internal rod- 
like or (jriniforin incra^Miiion liom iIm- in^eition of the coxa to 
tlie dorsal edge. 

Male with eightli ti igile witli sin. ill inanubrinni ; clasjHT with 
Very large tlaj> on in-id< «»l whitli ai* two ]no('esses. torniing a kind 
of (law. IMannluiinn of (la'-])ei huge. ('iir\’»d. Niiitli sternile 
boonieiang-sli.ip* d. with its uppei end pointed. Internal win- 
lik( spjing of ninlli ^teinit(‘and peni'^ making M*veial coils. 

Female N<» li.iii" .ib(»vt stigimi of eighth slergite. Stylet with 
long a]M'al l»risile an<l ^lioit biUlk* ni'iii apex. Anal sleMiili- 
limiiale. biistles confined to tin apit al (‘dgi*. 

/*. irn/aiis J.imheus. 

Pulex irritans l.inna u-, i; >>. 

Synonyms J'/z/cv Kaiin. i: n»: /\ ,//,•/ Mnnan-s I7-|0: 

1* i>ng('‘-^. iS;2* /*. ikdai, iS^-^ F. ihtjrj 

l’ak«r. K)-'! 

Ihis, in a nnn !i restiicled m n-e, i*^ ihe/V irriUnis of 1 innans. 
whii'h iiK hided .ill th bni no" the lenn itMii<fed to Ihe 
pai.'isile of MM!i b is « n* i.ilb in t )ld Itl fli*a, those of 

AnieiitM I'liJ (li^l.'i«tl\ comiecled, Inn has beconn* now 




c.o-^mopohtan thnnigh traih It apjMMis to have been introduced 
into tlie easiiTii tro]>i(;s b\ Jaiio^iean 1r»ide. It is absent from 
the Sahara .ind the ifaiissa conniiits .south of it. but it abounds all 
through Africa where, there .ne jMiiopeaii scltleineiils. 

'riii: (pie.^tion whef tier tliere aie different vai ieties on t he different 
races of mankind is not settled. Hiikei described a Vulcx di/gesi 
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or P. irrilan’i dujicu fiom West Mexico on ('Hellns maaiHtru'^ aiul 
Ilian, but IS tlie only ptM'son who imlii cilrs tliis. 

P. in'ilam is .ilso Unind on iiniiiitils, p.irt iciil.irlv Mk' bcnlcii 
(Mclus faxns) in liiij^hnul: on «loj*s, cats, i.iis, ciinl other anmi.iN v\ 
various pai Ls ol the woi I«l. 

Xenopsylia (ilinkken ic/. Kjo^. 

Synonym. ■ LrL‘iwifKs\'!/i* Jordan .uid KolliM-luld. moS. 

Puliciiuo willi ihinl ^eii^mein ol .mtemife <liMme,ilv M;;nn nle<l 
onlv on |)ost<‘rior sidi*. iCye round; ojit; biislh* Im Iow. oin- in ironi 
of ev'r, third at or.d <’< 1 *^ 0 . IVoiw willnnit liibi-rele. loin -ei'inenli d 
Libia I palpus; cl«»sed antennal .i2:roove. IMmra ol tin' im'-o-^t » mile 
tlivided by a sutun- into an t'}»Kli‘ruite and an r|iiimTile. with the 
ilors.il ai)ical bri->tle ol the Mivonth abdinninal teiiiilr iinii»te lunn 
the; e<lt;e of the, sv-j^iui-nt, wilh sImhI s[)iin‘s i>n I he iitnci '-in hue ol 
the ooXti of the thud le}^^ with .i rod-like in(:iass.il ion on liie ni'^idr 
ol th(‘ co\a oi till' s<‘c.oiid le^; tiiili l.iisal M'l^inent with loiir l.iiir.il 
bristles besidt‘-» llu* >ul>ajMiMl h.iii. 

Midc willi cLi-»]iei |Mo\idrd with two or ihiri' vin.ill pnn « 
nMniibrinin n.nrow: uppei mtiM'nal poition ol tlu- niinii sti iniii 
n»)t ve.ry slurplv d«'«iin*d. 

Pcmdlc- With tile stylet iMMi'iiiiT, besidt '* the lon;\ ipic,al bii-th, 
.1 r»lion brisi le. situated in a notch helm e aoiA. 

Type. Uolh'-« liild. 'I Jiis i*enn.s i.- iojiiul in 

Alrica and Cent i til A^i.i in particnLir. 

At thotinicol wi iliiu^hen* aie some twenty four .s|>e< ii\> known 

Xenopsylla cheopis Kotim.’iiild, too.;. 

Synonyms. I u'mof^syhii chooju^ K<»ihschi1d, it|o ;; (Z/mi/i/v 

koth.schil'l TOO',; /' hrtisilicu'ii^ ILikei. I9"r fftttn'n/is liiti 
I>os»dii, n|o|;/\ fyliilij^ldnonsis Ibr/of^, Hjo|. 

This Is t he r.it • ILm in ,i 11 ]>.!I ts «)f 1 he l ropn'", md beheve*! to 
1)0 tile pi'iiicip.il ti.insiiiitler ol bubi>iiii' pla; 4 Ue iioiii t he j.u to man. 
Its home is beliiived to be the \ih- Vtilh'V, wlieii* It lives on vaiuuis 
hosts, but it htisspi.-ad Iroin i lu re by 1 he a.^i iie.y ol 1 lie rats. 

It is olleii reh-iied to ill liteialuie bv llu: iKinie P. 
'r.ischiMibern, whieli is le.illy .i iblfeieiil specie". 

Jonlin and Kothsc.hiM lepoil it on man or tinimals lioin the 
ICf^ypli an Sud.in, Iheiona, Ih-iia in ICast .Xfiie.i, b'.ntelilie, I ji;anda. 
Beu;.;uella, Aii|:(.>la. Kh'iiiiion. M.useilles. IMynioiilh, Aden, lM»nil»a\. 
Xi^r.i, Ai tibia, J.ipan. West .\iisi itilia, New South Wales, t'olond i.i, 
JLiiMguay. 

They have foniitl it on man, 7i/)/wvs nonrt^icus, li, ntllits, M us 
chrysopliiliis, and several «)llier animals. 

Morphology. - Episternum of metathorax separated from sid- 
nuni. The latter Ctirries a bristle as long as tliat on i lie bniiiei. 
Hind femur .iiigulite veiilrally at the widest part. Id'lth .se;^nieiit 
of fore- find miill.iisj, with three .spin(*-hke b»‘i"lles, \<‘nliidly at 
aj)ex: l.itend ones \'erv stout in iiiah*. ('Lispei wilh two distiur.t 
free procosse.s; manubi iuin hmg. lViii> wiiIk'Iii .i brush lu'ar ajie.x. 
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Life-History. - The egg*^ are round, wnxy-wliite or pearly in 
colour, and miriilxM one lo five at 'iiicli oviiiositinii. I hey h.itcli 
in Hoinhay in (wo days, and pioiluce the little larva*, w liii h al oner 
liidi* thrmsrl\r'' .iway Iroin (ho light. In ahoiit a wu-kV timet I iom* 
larva*, which at lir.si an* vvi y aclixr. Im-coiih' sliiggisli, and. ceasing 
10 «*al, j'aicooiis coinposrd ol line x\hitr ^iJk-likt* fibres. Ihe 
cocoon becomes covered w ii h niblii-.h. and is luiul to see. In about 
sexcM to I’onrleen dax*^ the iin.igo esc^apt'^ fioin the eoeoon. flic 
total dex'elopineni . then Ion . re<[iiin*s .iboiil t xveii I y-one to twenty- 
two daxs. 

Bionomics, riie voung ih.i is eap-dde ol living xvithoiit a ieed 
of blooil lor s(»nie. seven to lourte(‘n days, but it not t«'d tlien it dies, 
riu* length of lile ol a lle.i didieiilt to aseirtain. but 
cheopia xvill lix’e fort v -one ilavs on a rat aiu I twenty-sex en days on a 
man. ThiTefoie, Ihexvhole hie •»! a lal-llea from birth («» death is 
about ''i\ly'lhrei‘ daxs. A r.il Ilea i*' more u-adily atli.icted bx .1 
rat than hv a man. Ii bie(**ls al .ill lemperanii e*^. bni has one 
o|»liniiim leinjxTaluii* above ami Im*Ioxv x\hieb it iloes not llirixe 

well. Daniimess is injmioim to ilie iU'.i. killing the laixa and 
hindering deveIo])im*nt . 

-V. (hiUtpis is tin* ctnnmoin^si lal-llea, being ]>robabIv lla- lie*! ol 
Epimys m Imlia, x\ Iiile in \Ve*ti in h.m ope ^ «Ttf/e/)//\7// .s 

ltiS( inliis isilu* Ilea ol ihe same lodeiil. It is lonnd on /.. ';/(»rvr;:n*7/.s, 
raltuSf ami , .d-o on mnd.-i.ds. gnim a- 

jiig.s, cals, rabbits, .intelopes, kangauM*", ami men. 

riie iniec’tion xvilli ]ilagne baciiii d(»es m»t apix’ar lo atleet the 
Ilea’s luxdlli. /or it has .in inmmnitx depemh‘Ut, a]»])arenlly, on 
phagocyto.'iis. 

Hoplopsyilus Hakei. 

('hM'ly ri'lated to/^//(*x, but dist inginslied al oiici* by the cleiiiilia 
on 1 he ]»iotliora flnpJupsvfhts istlie]»lagneCfnTii‘i 

ol the ('‘.alifornian ground M|iiiri*i] 

Tamilv CFRArorsvi Liivi- H.iker, 1903. 

Siphon.iptei.i wjili cteiinli.’i preM-ni 011 !h«* lUfl.iihorfi.K tiiwl a\)«lonK*n; i‘yes 
r\nliiiieiit.«rv or aliM-iil. 

Genus. Kuldiiiti 

Tin* of lliis .IP' lolillil on bills 



e'lo. 4«'iO. -L\RVA • A hlOilCF TASSi-.i) Pi-R UkCI IlKA.M. 

(AJter Kin**.! 



REFERENCES 


871 


COLEOPTERA. 

Hcxapod^L with biting mouth-p.'irts. Anterior wings dJtcred lo form oases 
lor the thin posterior wings. 

Remarks. — 'ihc larvae of beetles have rarelv been recorded as parasites of 
the alimentary canal, or Joiiiid in abscrsst.s in man in the tempera! i* and 
tropical regions. Silvanus surniamcnsih l^inna^us bites people at night. 


ORTHOPTERA. 

The* bit<* of Enyaliopsis duraudi I.xu.et c»ium's a iiasly erujition 
(according lo Wiggins, i()io. in man in UgaiKhi), willi ’liigli fevrr 
and general illness, and linally slougiiing at the site of the bite. 

E. pcicrai Scliaiiin, tin* nantuiulua of Nyassalancl, according to 
Staiinius, can cause ulceration by llie action of a yellow lliiid which 
it emits. 

Thi^ Phasmidtr, or sliik insects, an* said to cjtrt a fluid which 
may cause blindness if it g<*ts on to the conjunctiva. 
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( IIAPIJCK XNXN 

THK ANIM.NJ. CAKKIKKS C)l' DISEASES 


Pii'liiiiiii u \ i lisiiii ii .il % - I Iriniiiit -Myi.i-iis 

-I MMMSfs 111 uiiknciwn I'.Liisatmii liiiiis- 

iiii Impel feci CiLi'ii.L^e ol paKWlev - reim** Kelereiires. 

PRELIMINARY. 

liii-. pii'^i'P.t r.li.ijiter is .111 iittriii]»t to jtul 111 Loncu li' lonii liicioli 
4»1 1 lir ‘ .innnal cai 1 icr ' ol <lisiMsr. 

Aiiiiii.lIs o.iii pi4)ilii(,(> f iMinn.ii isiii^ l>v ilieii bilo, and can Ciiii-^c 
<lise.is4' l»y injectm.^ t ln n\u*.d MihM.incc'^ in.inul.icniHd in tlicir 
bodh*'. Ajikmimii anti AnMiidian tick paralysi'^ l>ul tlirsc 

([nnstioiis do not now ctmci-ni iis. I In- |)n»l>lt*ins winch we ate 
about to coiisitlcv ait llmse a iMic.i.iletl witli tlii‘ sjneatl t»f diseast's 
kiunvn or susjMr.ted to lie par.isit'c, Sut li tliseasc'. art* cli\ idl»le intt) 
tliOMi caused b\ <Miiinal tind iht»se I'liiiMtl by \ef4t‘lal paiasiicM. 'J'lie 
Litter ale tJie siiuplei, as tlieir i:ari lage does nta Jiixtdve tiny jLjiiat 
inorpliologicaldiaiigesin t be ]Mrasite. suc.Ii asolten acaniipaiiies i he 
carriage of an aiiiin.d i^iirasiie, wliicli. as it is the more coinpl(:.\, 
\vc will consider Jirst. 

A given animal parasite a]»])arenily has simu* foini *»f siwuuf 
gcncyutidH in s<niie '^1age tif ii^^ Jile-liiMin y, and it i*- pi obably merely 
our lack til knowletlge which piexeiits us Imhii acknowledging 
this as a ]iit)ven Lu't. 

'riu- litisi in whi( h the Sexiitd geiieiation takt s is called the 

tlcfini/irc host, and pi obably' the tiriginal host, in w'hi**h, as a lule, 
tile p.ira'.ite does not jiroiluce seveie Itnms ol disease and may 
])iotlnie no ill elTecis at all. 'I his show-, that it anti its host have 
l)e<:t>nie -.0 atlpi'^letl that it d<*es not overiirodiic.e itself in tlie 
lu>st, W'hit'h tin its p.nl tloes not poistni or olhei wise attack the 
parasitt*. 

It is certainly not tiu object ol tin* jiarasitr to kill its detiuitixe 
ht»s1, but to Icavi it by stmic loute which causes no great disturb- 
ance of its tissues or f unci ions. Hence intestinal parasites leave 
by means of the fa*cos, but m s<» dfiing t hey are Hung into new dangers, 
and therefore require prtileolitm by encystmenl. These cysts may’ 
bt; eaten by' another individual of the same s])ecies as the original 
definitive host, and the cy’cle m,iy' begin again; but the dangers 
ol tijc outer w'orld maybe guanled against by eiil ering .some animars 
bt)dv in which no development occurs. Such an animal would be 



THE DEFINITI VE HOST 873 

a pniloctivo intenncdiary hnst, and such a oy<*h‘ can he e\i iii|)hlu‘d 
hy tlie aiinvl)j of ilys(*nlrrv and htuise-nics 
'fliis <*.xtrenu‘Iy sini})le carnage is also shown ])V :miiii,i!s wim U 
cj)nvey hacteri.i, hut sonic of llicse uinlcrgo niuhi|>licnl ion 111 llic 
gut of 1 he inlcrinedi.iry Imsl for e\.iin|i!e, I lie pl.igne hacilliis 
and niav even li.ive. t h(Mr \ irnleiii er.iised -as, loi e\.iinole, IClieilli's 
bacillus. Rt'turnmg again 1 ‘> llu* anmi.il ]».ii.isite, ihi'*. inav grow 
and inulti]»lv in this second ho-^l. .ind in.iy in\adc I's 1 issues ami 
dwell therein for a length of time. I liis iscjnile dilhTeiil lioin I he 
short passage <il an aimehic e.vsl ini la* Ihes' nilest nies. 'I'he m <mhi(I 
host now becomes a true nilcnnotlidtc fmsi, bin it i‘' soiiielhing 
relatively new interposed in the life e.Vi-le ol the parasite, which 
has not yet adjusted itself to its ii(*w ho-.i, noi h.isihis ho.st adjiisti-d 
itself to ihe ]).irasite; and the result is that the p.irasile almost 
invari.iblv c.ium*^ disease in tin* iiit<'niiediate host, which may he a 
VtTti'hr.ile or .III iii\ ri t i hrale e.g..- 


riM* Di i IM ii\ t ilo^r. 


I\ir I . 


ih/.Uiiii’i iio.t l„l nil if: lit fl'i.f. 


Ml. tin •’/ 

I\tnl >llishi. 


/•iltiriii 

bitna'ifti. 


Man ImiI littii 
(I III I teii I'li I III) 
«iih 


i‘nlt\ .iml so vi) 
lll\ i.t ini> <i|Ullni *. 
fX l*H-l\ il III** III! 

1>\ int(‘( Imn. 


I I III )>iii.isite>in III 
tin M'l li'lniite 


nitiitii U4\ 


\noplKlnie ino-. 
f|Ul1oi‘S IllUil- 
leite«l ]Mlhil 
logK .ill\ . 


M.iii Miiteis lioin 
111 ilaiial fc\ c‘i . 


1 1 IK |)aitisi1i*«in III 

till' nio'^niiiti). 


It is tluM'eloie obvious lliat tlu'sc two diseases, (loiii tile iioim 
ol view ol evolution, li.i\e two (pule dillereiit origins. I'lie Ihsl 
IS originally a jMiMsite of man, and, .is llindle h.is jioiiitiMl out. 
M.inson's original idea ol water miee.tion m.iy he tin* true nn'Iliod. 
and that ah initio the ‘ Lar\ olilai m ’ li\ed in water and ])itMe.ed the 
liuman skin, as it doesto day on le.ixing tin* inosipiito, Mnd reipiiies, 
as Bahr has shown, damJ)ne.•^'^ m order to live while it ])ierces the 
skin. The inosipiito earrier is t herelore a leLil ively iu*w' .ictpiisii imi, 
and the. mosipuio, not having adjusted itself to these eaMidil ion-, 
oiteii dies, asHalir has shown. ( )ii1 luoither hand, I'iluria fxin: m/fi, 
barring accidents, causes no symptoms in man, hut il there an* 
accidents tlie disease ensues. 

It is (piite otherwise with the malarial parasitt's, in which the 
anopheliiie mosciuito istliede.riiiitivehost and man theinlcriiiedialt* 
host. Here the mosquito is not aJfccted ])athologicaJI\ . but man 
suffers from malarial lever. IFerethe in.darial ji.ir.isite must liave 
been originally a sort of coccidiofonii paiasite ol the mid-gut of 
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the mosquito, and may have spread from mosquito to mosquito 
by hereditary infection, as Schaudinn suggested, the sporozoites— 
i.e., the infective agent -going all over the body, and so entmng 
the salivary glands, and subsequently, when the evolution of warm- 
blood animals toi)k jdace, becoming l)l(H)d ]>arasites, at first 
accident ally. 

Tile passage Iroiu t lie inlcnncdiatc Iiosl to I he definitive host we call 
transmission. 

ft IS never directly inociilativ**. like* inleclion, but it may he— 

1. Ingestive, via the aliini-niaiv e.mal. 

2. Peiietiative, via tin- nnhiokeii skin and nima'iis nienibrane.s. 

Ill the first it is I he arthn»]icid which ingests the jiara site: m the. 

second the parasite.^ eonie in contact wit li the unbroken skin or 
inucosie. tliioiigh whicli they force their own way. and so enter 
the body of the iiiterinediate host, which is usually the vertebrate 
in this case. 

Folldwmg our lib; cvcle. we c:onn* the ])assage Ironi the de- 
finitive 1 ( 1 1 he interine(liate hoM . and this may bi- called ‘ infection,* 
because it is so ofti'ii toUoued bv ilisease in lhi‘ intermediate host 
Thisgenei\illv takes ])lace |i\ tin agency oi thejwoduct (»f the sexual 
generation -i.e.. some descend. Hit of the ^vi^ote, using this term in 
the widest s( use i<»nn*an tlie]»rodnct (»f the liiNion ol male and female 

elements. 

inlection of tlu* ve^tebrale is n.ually inoenlntirc, and maybe 
perforincil in two w,i\s: 

(til The Direct, fn tlii- the blood sucker sinqdy transmits the 
parasite unch:mged altei lioMing it for a short time. 

(6) The Indirect.- ’\\\ thi- the ]^arasile undiTgoes development 
in the blood-sucker. 

AM) TkANSMIsSIOW 


/Vm/.c.'/i 

Ih HMitli't' 
//.'A/. 

/ nfrftiuu 

Inimnrdiatt 

Ifnst. 

Tyattswisswn. 







. . 


.Vmiplii'liiie 

SporoAjites 

Man. 

.Micro- and 

malar, a 


Inmi zygote. 

rno( Illative 


macro-ganir- 

tocyte.s. 

Ingostivc. 

Filaria 

M.iii. 

iMu miliaria 

(’iilirmi* inos- 

karvofilaria. 

hancrofti. 


lioni e gg. 

1 iii*esti\’e. 

(|uitocs. 

Penetrative. 


The direct is unusual, as a blood-sucker as a rule takes a full 
meal from one individual, and docs not feed again for a day or so, 
but it may take place — as Edmond and lit ienne Sergent have shown 
to be the case of the tabanid flies, wliicli bite camels in North Africa^ 
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and which spread the trypanosome disease, ‘ el debab '—by this 
method, because they acquire a lull meal from several individuals, 
and because 1 lie camels resent their altontioiis. 

InfecI ion may also he c.ontcnninafivc. 1 ii this mcth(Kl t he pai asite, 
escaping with tlic carrier’s faces, enters the new host via womuK, 
either pre-existing or caused by t he c.irrii;i it sell. 

In the case of the Ariliio]ioda infection i.*. generally as 

il siicksthe blood ol the viu lebialcaiid so oluains the blood paiasitc. 

Finfilly, just asl he llv is an inivymediary nr tcmjwrary lirst lor the 
amo'ba ol dysi'iilery, so lilotxl-sucking ilies may take some 
Idoocl-containing jiarasites and immediately pass them on to a 
healthy animal in a second feed; but while biting through the skin 
they inject this second animal with the parasite, and infect i<ni 
I esults. 

We will now assumr that the defiiiitivi* and inlrnm-diate hosts 
havo been li\ing together lor long ])eiio(ls iindisiurbcd, and tli.it 
they havi* .idjiiMed theiiw^lves to tiu* ]):ir.isitr and 1 In- jiarasites 
to them, (beler circninst.ij'ces such as 1 Ik m* t hi'* i* u ill be liltle or 
no sign ol disea s( in the iiitei me<liate hoM, whic.li lias now become 
a ‘ reservoir ' lor the ])aiasite. 

Assnming that (he delinUixi* host is a bl(»od Mie.king artlnojxxl, 
jind that man enierM such an are.i as a new eoinei , and i-^ bitten by 
the blood- sucktir, then sevtMal things may Jia]»]>en lo i1h‘ parasite. 

A. It may beliillefl off and no infection follow. 

15 . It ma\ iiiul in man a suit .ibh* ini erme<li. it e host , .uid cause— 
(i) Acute epiileniic disease. 
i’l) Chronic endeinie di^Mse. 

(l) Nil ilisease, only infect iiiii. 

1 h(* siroiul is iibviiiusly bi'tler ioi the pai.isite tli.iii tlu In si, 
aiiil (lie third than the second. 

TliiTefore, in stuilymg the can lagi* »•! an anmi.d id man 

by some oth«*r animal, wi- iimsl kimw 

I. The parasite. 

'2. rhe d<-tiniii\e hosts: 

(ft) Reservoirs. 

(//) Non -reservoirs. 

3. The method ot infection, 
j. The intermediate hosts.-— 

(a) Keser\oirs. 
l/f) Non-reservoirs. 

3. The method of transmis*,ion. 

Rut there is another question winch it is necessary to consider 
when man is the definitive host. This quest ion is whetlier the inter- 
medki-te host is new, and if so, whether any trace ol the old i»riginal 
life-cycle still pcisists. It should be remembered that man evolved 
later than blood-sucking insects, as cvidenctid bv tset^- flies found 
in geological formations in America— so Sainbon iriformsthc WTiters. 
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Tlu'U'foro, m urdii tiiat man may l)o the drlmitivi* host and the 
bloud-siick<T a ]Killi(»lii,i'iudly alurtrd iin .'ixiirihaU* moans a 
coinjMiativfly nrciii i\ oliil lonaiy cli.m.L;o. I'lnri'lurr an old 
original lifocyolo iiitiy In* disi*n\ t i .d)lc, if ‘‘Oii^Iii lor, and 
may Ih* oi \aini> in ]>io]diyl.i\is. wliioli liir end and aim oi ilio 
''ludv ol thr .luiinal c.irrifi'. 

Wil h 1 proliminai \ \\r ni.i\ now i lu u (<» t ho liistoi v 

ol I ho Mdijool. 

Historical. I hr \ ni tlit'.niini.ili.uiiii III ill .iMM' iiM\ Ik lin I'Ird im 1 (« 
llim* piMifiils Iiv ill* il.ih--. iiSyS tiiiil '.f , h/ M.iiiMiii's .iiid hy Kos'i's 

ilisciivrrics .uni llirsi* will fw; 

1 . IC.iilv \H‘\vs. 

\ I XI.UIsiill’s ]ii‘lliill 
111 nos*,'- |it*nii>l. 

I. i’.mfv l/i.i'i I Ills pi*iiiif| is 1 li.ii.n ti I i/i**! Iis u;ii>piiins 111 scjn li ijI 
liiith, iii.iinlv liy ^lll;■.:l’^ll•l|ls .uni iiv thfinits, Inil .iKu [ly lln* tiisi 
iiiriits with Iku ti'ii.i 

hi 1 >7, \!«‘K iiri.tlis sii^j^i siftl ili.il iniulii Ik* spir.nl l»v hiiii»(* lln*., 

.uni 111 liiii'i 'syilciili.uii uj>iiii*il tii.il lln* .uil iiii'.ii.il tlisr.isrs ul l'Ui'.',l,iini \vi u* 
iliii* to tiu* iln*s oi siiiunu‘i. In i;<>u ii.uiiniil .nK .iiirni tlu* lliiMny ilnil 
hiiimhir\td liiifufi w.is ,1 liv iiiiiin* ilisr.isi* .uni in iSd.S I'r.iwlmil |ii*li(*\ril 
iiisnrtix 111 Ik* I iiin'isii) iiilrcl ion. hi i'{|.'>Noli ol .M.ih.iiii.i h'oiiL'.lil loiw.inl 
iciisdiis to support iln*ins»*«l mul'iii ui Vi //••/,• /ii't/ In i.s>; Mmom* i(*l(*rii*il 
lo Ilirs .Is possihh* I .Ml Ii*|s ol ' llnliht, tVl'/H*l(i illhcn'Illt' •Is. i, .uni Ii /'Ifisi', 

to the l.isi n.innsl ot win. 1 i Linii.oiin Ii.hI .•Iu*.iiIv inMti‘<l .iiiiiilnin, wliili* 
K.uiilIm'M 111 i.SiM) pi 1 toiiiiril lln* III si .11 unil i \])(‘i inii*nt'* to liv lo pio\(* lli.it 
iln .N rai I'n*.! .ml liiti.N 

In iS<‘ciu|)i‘i iiniy .11 t;ii(*fl ili.it iin.'ipiiloi s spn .id vtl/vo' Irrty. 

IJ. ‘[Ijiisun's J *t nt'd.- •Thi't opriis Willi till* piihlii .iiioii ol M.uison's rpoi h- 
iiuikiii^ dis< owrio.s ol lln* i..ii ii.it;** ol Filtiihi I'tnnyofti liy iiiosc^uitoo.s, .uni il 
must iievrr lx* for^otlrn tli.it in* i;t<ispi*d .it oin i* lli.il tins w.i^ :i in*w inri‘c.tioii 
ol till* nioscjiutii, .Liul tli<u wnt<*i w.is tlic ()ri<>iii.d nirilioti; .uni tUus ho dis- 
coxorofl I wo ^ro.it Initlis, ot wlin li so l.ir only om* h.is Ikvii prot)<*ily .’ip])i(U- 
tiU'd, iioCiUiM* tlio insoit (.iiri.iu<* iiini tlu* ioiiinl.ition ol Koss's {['ro.'it woik. 

Ill I. ''.Si I'lndhiv •l«*liniti*ly aoi.iisr<l luosipiitoos .is Im-jiij* lln* li.iiisnnttors ol 
Vi'ilow fi‘\i*i and ooiidurtod r\tK*iim<*nt.s in whnli In* is i i)nsiilrii*il In ii.ivi* 
Ih'I’ii .sin rrssliiL in li.iiisjuillni;; lln* dis^.isi* ^•^Jli*l^^n•nl, illy hv iln*ii l)ili*s 

In i.S.^t Kin^ till iiLiiirLtf'd tin* lliroiv tli.it ni.d.iii.i w.is spri*.i(i liy iiio'.(|iiito(*.s, 
•ukI in tin* s.inn vc.ir rinnii.is drnnnisli.ilrd lln i .irri.ip.r ol I’tisiitil.t Jiijmltm 
l»\' Ml. Ills, wliili* (iiiissi .uni Milrs showed lli.'l pn.o.ilK, wmmiis wui* i.iinod 

'is 

In |{rin.<* disio\i*u*il lii.u ! t vl*,iinisnmii f>tuiit wms spi't*.ii| liy .i Isrlsi*- 

flv, .1 l.ii 1 wlin II Ird i‘\( Hill. lily to ( li*.iiiii;^ up ol lln* i .uiirrh ol ti ^ [i.uLOSonu; 
disc.isi*-, 

J^liirin^ tin* lio-iim yr.us ol tins pc*iiofl Kn-is in linli.L w.is h.iid .it woik 
dis.srrliiif' inosipuiucs m ih** l.m ol nun ii iliUn iiliy. llins opi'iiin^ tin- w.iy lor 
the last ]X'riod ol om Inslmy. 

TII. Ross's - |u-l iw(*ni V y»'«irs .ii»«i pSij'') llir ii(‘W >t.if^** ol irsrarcli 

into tlu* aiiinuil i.tirrn*i in tlisr.is(* 'w.is opi*iu*d liy Uosb’s most impoitaat, 
ciirclul, and laborious wmik mtn tin.* (:.iiis.itji>iL ot mahiriii, and thr- carriaKi* 
of its parasites by the anophi-inn* niosquitors. 

Tliis discovery was tollowi*d in by the cl.issunl ]>:iji«*r by Nnttall, on 
‘ Insects as Carriers of Disimso.' whili* in i «)«»*» Kred, O.inoll, and ARramonlc 
.showed tluit Stcgomyia {€edei>) ralujuts w'as the c.iiner ol yi-llow hivri 

The n\s» of this period hfi.s In'en i/*toin*d to in the ojK-iniig ch.ipter of this 
book, and need not lie ree.cipitiil.il«-il. .iiid \vi will now |i.iss on to study the 
re.Sii]ts of this woik, bv i oiisidei jji^ lln* p.ir.isjtes jii tht* /.oologicnl older 
followed in the jireeeding elniptcrs. 
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A. PROTOZOAL DISEASES. 

Amoebic Dysentery. — \Vr alrciuly srcn miurln.isis m 

jnnn is pi inoipnlly ciiusi'tl l>v Loescliia histolytica, A\}ii(:Ii, 
asrvs/s- ill ilu‘ l.icrs, is lakm iij) hy liousi* that is 10 say, ili«-s 

l»oloiif^iii{^ to 1 ho j^'fiiora M/fsoa, ('allihhora, dr. 

ovsis do not imdtT^o drvi-l<»pirK*it1 in tin- il\ , wlnV.li sorvis 
mcrdy as a iMirici and pi o{ ret or for lln-m, whadi, fsra])inf^ with 
ilir flies' hur.i'sou to Innnan Jood, afford a iiir.insol inir< tion. 

'riiis i:aniafj[o is inlm-stin^. in<hV.alinp' tiial tin- i‘nvinninirnt «>t 
the .dimmiary r.an.d of thi- llv i- not '‘nital)l(* for tin' dc\ rloi^inciit 
ol this aniu-li.i, thoii.t*Ii ii !•» known that 1h* ir arc .ninrha- p.issni^ 
their wln»lc lilc-cyrlr in ni-«-c|<^ c Lihhnuuhti hhitlti-. 

With ti\ /.. histnt\>:if(t, ji is helirvcij that tin' sexual liU- 

e.wlc oeciirs in man, lint it I'.ini: ilelinitelv known w In i hei ^.nnit(s 
ai e loniird ni t In hinnan int* -it iiir, oi w he1 InT .inli>.^a]n\' talvs ])la('r 
in ihr c.v-i^, wliic.h m iinpi ohalde, hnt in t'ithn c.isr tin* !ili-e\(!e 
• loes not leipiirc inoie th.»n one* ImM, .nid inli-c.tion ran lake idari' 
hy diiect oonf aniin.it ion of tin* lood. witlnuit ]tas«^l^lr thion^li 
t h(^ lly. 

:\ninvd-ican Im' inlreir*! wnh .miolii.- d\senieiy, hnl llieie i'> no 
evi(h*nea* at present ol an\ anini.d. eiilie-r th.in man. ae-tini; as a 
I e-sri voir, hut till- e|<u' . <»i MO Ml liimian e'ai rie l s. 

To ih-ini»nsi 1 ale- \\ h.ii w r iiie-an \\ e v;i\ e: 1 he le»lle>\\ ill}.; lahli'* » 

.\m« 1 me I>\S!XMKV. 


r.ii.t. ir. 

• f 1 

//r ./ 
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I ••n 

/ / 1,1 . 
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hfit !hh 
il.'sl. 
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Mrm in 

M.in III 

« va 

Mil-. ( 

\ ^ m III 

M.iii ill .11 III- 


1 .11 1 II 1 

• .111 n-r 



;.;i-s|i'il lii.ni 

.'iiiii 1 liioni' 

tiLft. 

.stciL-a • 


1 iii;e ‘.li\i*. 


1 1) 11 1 a ni 1 

in(<-e.tioii.s. 


II. ill'll fnii'l 
eii ihiilk 


Flagellate Diarrhoea and Dysentery.-— What eve-r may Im* tin- views 
of zoe'lojL^ists. ni.-elie'al nie-n have little eloiiht ihat sonui eii the- II iia-l- 
late'S, siiedi (iiitrJiif inlrsfiujfis, ]>roeliie:e diaiilnea: an-l W'l-nioii 
and O’Ceinnor h.ive sheavn that ihe'ir cysts |i;i\ e- l»e-in loninl in Hie-'., 
and lhai in };e*ne-i.d the- ])nire-»s of inlee'tion is nme h tin- -^aun- as in 
man. hnl the re-*-er\ini is elilfeTent . I here* is lillle- eleniht in enii 
minds that man is men e- e>r U*ss .ie'«‘iden1.dlv mln-ie'«l with inaH' ol 
llie'Si! parasites, .and eealainly wilii (liarJhi itttcsfnui^t'^, wlnVh 
a]ipeJirs to iis to be a true par.isite of t In- rai 

if there is a sexual ryele*, it takes i»lare e-illni in tin* d or in 
the vertebrate. 
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Flagellati; Diakrucea and Dysentery. 


Parasitfs. 

Definitive 

Uo^i. 

Reser- 

voir. 

Trans- 

mission. 

7 liter- 
niediarv 
Hn\t. 

Infection. 

Inter- 

mediate 

Host. 

Giattlta 
tnicstinalii^ 
iiiul otbris. 

Mail in 
rhronic ra-it**^ 
iind a-* 

U.1I*. 

('V*'lS 

Mirs. 

Cysts in- 
gested with 

1 ontaminated 

Man in 
acute 
cases. 


t .'li .m.-' * loocl or 

Ttil driiilv 


Sleepins; Sickness. WV luwr .ihc.ulv indkMial tli.it \vc think 
that there are foViU- ihi^ - viz., that eaiised by — 

I. Trypitnosomtf Synonvin: T. nii^oricme. 

j. Trypanosoma iasiclUuiii . Svn«»nvni>: 7'. if}(un dense, T. 
biense pro paHc. 

,5. Trypanosoma r/ot fesiense. 

4. Ofher Forms oj T, vpanosonics. (//) upe ni T. hrncei 

in I In: laboratnrx* infei:iH»n oi Prof.-s^or l.anlranr.ln : (/»! some tyix’ 
ol T. virax foiiml b\ M.K'fh* 



I'l*;. 4O1. -Glossina palpahs J<ubinj!.au- D k^voiDY, 1S30: The Carrier 

OI* FHK 'I'KYPANOSOME OK TIIK CaSTI* LLAN l 'PyPE <iK SlICKPINC. SlCKNLSS. 

(From a pliotog^raph hy J. J* 

The carrier ul ihe lir^.l (7\ i^amHense) lias never been properly 
studied. Possibly it is not (Jlnssina palpalis, and as nothing can 
be said definitely, we will not ))nrsur this subject turther, except 
to say that Yorke and Ml.iekloek consider man to be the principal 
reservoir, with dornesi u call Jr as a secoiKlary re.^ervyir. 

Witli regard to 7\ casieJianii, we have imted iTiat Sliss Robertson's 
researches have shown that it never multiplied in the vertebrate 
irf cells of the liver, spleen, or lungs, and tJiat there was no schizo- 
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gony, and that division was simple and longitudinal, taking place 
always in the circulating blood and producing transmission forms, 
which arc her short blood forms. 

These forms can be ingested by Glossina palpalis (but one has to 
be sure that it is really palpalis, as Hies apparently of this species 
have been found by King, using Newstead’s more accurate methods 
of classification, not to be this species), lirst establishing tUcinselvcs 
in the posterioi* part of the mid-gut and t hen multiplying and form- 
ing many types therein, but moving on Ihetentli to' twelfth day to 
the proventriculus in tlu^ form of lofin, slender, non-infcctivc trypano- 
somes, from which tlnw find their way via ilu* liypopli.irynx to the 
salivary glands after the sixteenth (Uy. In these glands they 
assume a crithidial form, from which niter mull i])Iicat ion small 
infective Irvpanosomes a])|»ear after the eiglut'enl li to twenty-first 
day — i.c., some two to live dnys after intt'ction of llie salivary 
glands. 

Miss Roberison never saw any sign-- of connigalicni or of sexual 
forms, as described by Minchiu. frray, and liilhicli. but cousidi-rs 
the cycle, in tlie liv has this significiince, and if so the lly is (he 
definiiiec host, and susceptible animals «:aii lx* inlecled by its bite. 

Is there hereditary infection of the. fly via the ova, as shown by 
O'Farrell to take place with a ciitiiidia m a tick ? Tliisiineslion i*: 
so far answered in I he negativi* 

fs there an animal reservoir hn 7 . rdstellanii ? l\*rlia])S there is, 
but notwithstanding l)uke*se\perinieiu with an anleln]>e. wel>elieV(‘ 
that no such reservoir has been pioven. .ind iliis is Mippmied l»v 
the viry small numIxTS ol wild glossina* winch have been hmnd 
to contain T. cashlLniii. <)m- siisp«e1s that il lher<* is a reserNoir, 
it must be in man hiiiisell wlieii In* bi*conn s jiion- or le'-s nnimine 
to the disease 

The possihilitv ol diarl inlec.linu dining sc\nal inlerea»urse 
must be remembei ed, 111 adflitnmlo insect carnage. 

There appeals to be im that the liv at pie.seiit labelled 

Glossina pa^alis is the carrier ()f tin* disiasc', as all experiments 
tend to sliow. 

C.VSTELLANl TyPE ol- SlKLPINC SUKNPSS. 
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Rliodesicnse Type of Sleeping Sichtees, — Kinghorn and Yorke 
have described short blood trypanosomes in man. and, judging 
by Miss Robertson's C.istellatiii experiments, these must be the 
transmission agc'iil s wliich infect Glossina tnorsHans, in the salivary 
glands of wliich shoH trypanos<'>mcs occur, wiiich infect tlie verte- 
brate. which is the inlerinediate ijcist. 

W'e now eoim* (o the very inijmrlant question of the intermediate 
reseivoir <»! this ti'\]>aimsoine. Ih'uce says that 7\ bruiei and T, 
rliodcsiemr are one ainl the same ])arasite. Assuming this to be 
true, the inierniedule reMixoii would be the Afiican antelopes 
— e.g., ('aioblcpits .;■«//, llu* wildebeest: SlrepHtcerus capensis, the 
kuoJod; Tra:\'.Utphits hcnpfus v.ir. sylitificus, tlie- bush-buck. But 
there aie d«»iibts ab*.m tin's, bt-c.nue- 



4(12.— O’Aiss/wrt iro)>itnus W Lsuwodi). iS5d; I in- or THE 

TK\rAM>sowi' di un Sii-phi-ns ani» I**an'jii-\m Type of Slekpinc; 

SieKNESS. 

(l ioiii a liy J. J. Jirlli) 

1. Stephens and Bl.n'KloeK have sliow'ii that two distinct trypano- 
somes have been calJed T. bnicri—\\z.:— 

(a) Mo}wmnrpliic-' Tliis is tli-* original strain of hrucei discovered 
by Bruce in cattle sni'leriiig fmm jiagiuia in Ziiluland. 

'{h\ Po!yni>n piiic.- 'I'liisisa posterior mudea ted form from Uganda, 
where tin; KlioilesienM* form n\ sh'eping sickni ss is unknown. 

2 . Cliabners and O’h'arien. woiking wiUi a posterior nucleated 
trypanosome, sent to 1 lieni in dogs inoculated fr«>ni a case of sleeping 
sickness in the. Balir-i l-< di.i/al ])rovince (»i the Anglo-Egyplian 
Sudan, found it lo dillei ini.ikedJy in serological cx]>criraents and 
animal inoculations fioiii thc« original sliain ol 7\ rhodesiense. 
This shows that merely <d)t a iniug a post erior luicleat ed t rypanosome 
in a slei‘jung sickness area df»«-^ not jjrove that it is 7\ rhodesiense, 
or. indeefl, has anylliing lo do with sleeping sickness. 
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3. Lavbran’s cro^ immunity experiments mentioned in Chapter 

^ow that T. brucei and T. rhodesiense are quite different from 
aft iqamunity point of view. ^ • 

4. Xante has injected himsdlf witlt^ t:.c. of blood from a dog 

infected with T. bruceu He. did not bediftnc infeclcd, and, suffered 
no bad dfects. ' . . * 

5. Taute fed Glos$ina fnarsiians upon animals infected with 
T. bntcei, and after waiting the necessary time these files were 
ailflfwed to feed upon two men, witli negative results, although 
control animals became infected and died. 

Thus the chain of Evidence is strengthening which tends to show 
that r. brucei is not T. rhodesiense, and if this is so, then we do not 
know the intermediate reservoir of this tryj^aiiosonie, and its chart 
becomes: — 

Stepiikns and Fantfiam Fypk ov Sii'.KriNG Sickness. 
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Ingcsiive. 


With regard to. t lie 01 her lornisof sleejiing sickness due to trypano- 
somes allied to T. vivax, oie. {ride ]>. 12S0), too little iskiiown about 
tlicm and their carriers, ;nnl iluTcfore it is impossible for us to 
discuss the means of iniectioii and traiisnii>sioii. O', iachinoidcs is 
suggested asA posi^ible carrier. 

Chagas* Disease.- -Chagas has shown lliat Trypanosoma erttzi 
in the vert^rate intermediate host finally enters the lungs, where 
it loses its flagellum, while its two extremities join, and it becomes 
a sphere, insidq wliich eight daughter spheres arise, which, elongating 
and entering Ted blood cells, become male and female trypano- 
somes. These arc the transmission agents which carry on the life- 
cycle of the psyra^ite iu Lamus megisUts {Triatoma megista) when 
it sucks infected blood. 

In this insect the trypanosome lives and multiplies in the gut of 
the insect, and gives rise to crilhidial forms in the mid-gut. These 
ev^tually develop into small trypanosomes, which pass into the 
salivary glands, and from there are injected into the intermediate 
host when the insect bites. 

He considers that the'^armadiUo, Dosyas novemcincius, may be 
the intermediate reservoir, and geniculakts, which lives 

56 
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with this animah may also be a definitive host, as may Lamus 
infestans and L. sordtda : while Brumpt has shown that T. cruzi 
can dcvoloj) in Clinocoris lectularim and in Leptocimex honeti. (It 
must be remembered that Triatomacanbe infect ed naturaltywith a 
trypanosome.) 

TJierc is no evidence of hereditary infection in these insects, 
but there is some evidence that at times infection may be contamina- 
tive from the insect freces via tlie bite, but this requires more in- 
vestigation. 

The chart of this disease* would bo: — 


( iiAOAS* Diskask. 
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Leishmaniasis.- The nature ot llie carrier and the reservoir is 
Very uncertain at the ]>res*'nt moment. Judgii^ by the more 
marked resistance ol tin- dog to expei imental infection in India and 
the Sudan, we may asMiine. that there are at least two kinds of 
kala-azar. It is bl lieved ])y certain authorities that a Ilea is the 
transmitter of tin* Mediterianeau tyjK*, wheretis the Indian and 
Sudan type are not so transmitted. Patton's incrimination of the 
bug has" not stood the test of time. Archibald has suggested and 
brought forward evidence that, at least in regard to the Sudan, 
infection is jwobably due to the ingestion of cysts from water 

arthropods. 

The d(‘velopnii nt of generalized kala-azar in Archibald’s monkeys, 
after the successful inoculation of Oriental sore, points to a close 
relation>lu]) between tlie two diseases, as suggested long ago by 
Mansoii. 

There is no complete evidence at present that the espundia 
parasite is essentially different from that of kala-tizar, but it may 
prove in the long run to be different, bwaust* of its marked diffei’cnt 
clinical results. * 

The present state ol oiw knowledge, which is unsatisfactory, may 
be summarized as follows:— 



TROPICAL KALA~AZ \R 


»«3 


Tropical K^la-Azak. 


Parasite. 

I nter- 
mcdiate 
Host. 

1 ntermedxaU 
Pt'Siivroir. 

Trans- 

mission. 

Definitioe 

Ho^t. 

, Method of 
Infection. 

Lehhmania 

donovani. 

Man. 

(O 

1 

1 

1 

l'aia>il(‘s 
pa-^setl in 

Ills es. 

Ingest ive i?). 

Walei 
insert ■?) 

1 hling 
inset is (?) 

Cvst.s ill 
dun king- 
water (?). 

Lngeslive (?). 
inuc Illa- 
tive (?). 


.Mflutkkuam 

•-AN KAIAA/XK. 


Para Site. 

hiU'v- 

nu'i/iatt' 

Host. 

tot. y 
m. it Kit’ 

/ ran • 
nii.\: ton 

tlii>t 
\ atari' 
thntftfjul. 

Method of 

1 nfvUton. 

Lt'ishmauia 
infant tint. | 

Man. 

1 

l>o«s . 

liliiod Ml' l\- 

iiig need (•*) 

l iras i^). 

Illuoil- Mir king 
mseci (?). 

1 

1 


liuif Ilia- 
ih.(?) 

1 

Innculalive (■')• 
Cu nit) mine) - 
live (r). 

. ... 1 


_ . 

.. 

1 

- - 


Goccidiosis. — Tin* discovoi y of n I'.occitlial ()<j«'ysl in a lly’s intcsiim* 
by Wr.nyoii ainl O'Connor llinl ]H>ssil/ly tliis i.s'lln- iiu'tliod 

oi infection of man by llu-sr the lly only acting as an 

intermediary host, as in tin* ease ol Loescliia. Perhaps this iuight to 
be included with chance inU*ctions. 

Malaria. — three wrll-n'cognized in.darial parasites have as 
their definitive host various s]H*cies of anopheliiu mow[iiitoes. The 
classification of the Anoplu'lina* is as follows:— 

A. Costa with less than four Tu.iiii dark spots- Protoanapheles. 

B. Costa with four ui.iin dark spots: — 

I. Sixth vein with not mure Ilian iliuv fhnk spots — hfuteroano^ 

phdes. 

II. Sixth vein witli more than tliree dark spots — yvoanoftheles. 

The Ncoauopheles liave lU) luaLiriai c.imers. 

DIVISION I.: PUOTOANOPIIKLKS CiiRisToriiKKS. iQii. 

The division contains the following genera: — 

A. Costa without pale areas 

I. Fcniaie pal|>s with second begnient ilis]ni)j»ortiiJii.iti*Iy hmg— - 
^ Stethomyia, 

II. Female palps with second segment not di.spruj>ortic>n.ilely long-- 

A nophi'les. 
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B. Costa with at least one pale area : — 

1 . Mesothorax \vithout true scales. 

(a) Wing scales mixed dark and light — Patagiamria- 

(b) Wing scales not so mixed: — 

1. Wing scales not inflated — Myco>hynchus. 

2. Wing scales inflated — Cyclolcppteron. 

II. Mesothorax with tnio scale's-- 





403 . — Annplivlts UKUitlilniiHis 
.MhlOEN, l^jS A CaKKII'.K (IK 'I 111'. 
Maiarim. (Ikkms. 

(I'roTn a pholograpli l>y J J Hell.) 


James distinguishes between 
irut’ scales, which an* broad anil 
have distinct striations, and false 
scales, which are hair-likc* and 
have indistinct striations. 

'riie cpiestion whether any of 
these serve as definitive reservoirs 
by infection of tlic ova, as sug 
gested by Schaudinn, has never 
been i>roved, but we doubt whether 
much research has been attempted 
in this direction. 

'J'he anopiiolinc mosquitoes 
known definitely to transmit 
malaria, arranged according 
to recent jnethods of classifi- 
cation and following Hindlo 
and our previous lists, arc as 
lollows: — 

1. .Xnophelines definitely 
known to be able to 
carry the malarial 
]»arasites t h rough 
till* complete cycle 
of quartan, tertian, 
or subtertian iiiftn:- 
tions, or only as far 
as zygotes: — 


(d) A.NornvrKs rARKii-.Rs, 


Number.. 

Ohstnu'v^ 

Observation. 

IJahitut. 

1 A. ah’! ri' hsit 

'riieobuM, 

riie 

Scigeiith. 

'I'o *(]K>rox(>ite.s. 

North Africa. 

2 A . bifurctiius 

i..innseus, i75^>- 

< 'iltlSSl. 

rcrtian. 

..... 1 

hhigland. 

i 

3 A, macultpsnnis 

, Mcigen, 1818. 

.Miii'v. 

Quartan, tertian, ! 
malignant tertian. , 

Europe. 
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(6) Patagi-vmyia Carrikk. 


Number, 

MostfUiln. ' 

Observer. 

Observation. 

Habitat. 

4 

/*. pseudnpuncli- ^ 
pcimis TUeobiild. 

1 >arling. 

Malignant tertian. 

Panama 
Called Zone. 


(f) ('ycloi kpptkkom Carrikrs. 


N umber . 

Mo^quUo, 

Observer. 

■ Observation. 

Habitat. 

5 

C. mcdinpiiMclii 
turn Theobal'l. 

Cm/. 

rertian. 

Brazil. 

6 

C. Hointrichum - - 
.'/. lutennrdiift 
Chugas. 

Cm 7.. 

1 eriian. 

Brazil. 


itf) 

I'\ ('\1<KTKK. 


Number. 

Mosquito. 

Observer. 

Observation . 

Habitat. 

7 

A . pseudo- 
mat Chagas. 

(*riiz 

'IVrlian. 

Ih-azil. 


DIVISION II.: DKUTl£KO.\.VOPHRLES Chuistopiieus. 

This division may Iw classitiod as follows: - - 

A. Termindl segment of female palpi less h.ilE length of peniiUiniate. 

Tarsi not broadly banded: — 

I. Mesothorax without true scales — Myzomyia. 

II. Mesothorax with triio scales — Pyretophorus. 

B. Terminal segment of female palpi at least half length of penultimate. 

Tarsi broadly banded: - 

1. Mesothorax not completely covered with true scales Psendo- 
myzomyta. 

II. Thorax completely covered with true scjUes: — 

(а) Abdomen without lateral scale tufts:- - 

1. Palpi moderately shaggy — Nyssoyhynchus. 

2. Palpi markedly shaggy — Mvzorhynchella. 

(б) Abdomen with lateral scale tufts — C cilia. 

Most of these genera possess malarial carriers. 
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(r.) ifYzoMYiA Carrucrs. 


Sutnbrr. 

Moi,t/uno. 

Observer. 

1 

Observaiion. 

Habitat. 

8 

M. itlbifvslri'i 

TIm ubalil. 

Stall II full 

Mali{'iKUit Utikiii 
'/NK lllC. 

Mabiysia. 

C| 

M . citlicifui ir'. 
(flics 

Sif|i|ii-iis am! 

( ill i'tii|ilii 1 

.Ml roims. 

India and 
Ct‘>lon. 

n> jfW. 

i . aiui J 1 . 1 ^Mp.nki 

M . luouitu 

.T>6iiil /--. . I nophch '> 
hoihit 

I .'■lll^llkl 

Miihi'iiiiiit ti'iiiaii. 

I'ormosa. 

1 1 

M tiifie'^ta (.iilos- 
1/. 

C'lialnu*!'-. 

^lall^ , iiu lull 
nil: ( li.iinu'i'.-. , 

111 J\iiiii.iN<^i. 

\l.1l4p1atU Li I tiaii, 
LIU liiiiini; 
Kimiassi zxf'otc 
aril! spill 07.01 ti'S. 

'1 lopioal 
AiiUii. 

1^ 

M hii'/uiuiofd 

1 lu\)bal(l. 

•^i ' m-iii*'. 

1 rrlicin 

\oi 111 Alrii a, 
South Spain 


.If. ll^ifUl 1 inIoii. 

Kiiiio'tliita, 

Ml |)lii iiN, aiul 

C III IS 

liilian. 

Inrlia. 

11 

M . tuvkhviii 

Li.stdii 

si( pill II aihl 
('111 mliiplu'i.s. 

M.ili';ii.uU IcrlKHL. 

Imliti. 


if) rVKl'Iol'lIOKI 

( AKKll KS. 


S umber. 

Mn.Slfltllv. 

()h.> l.'f /. 

Obsi tritium. 

j Habitat. 

13 

/*. (il'ttullii . 

.Mfiiix 

MI loi Ills. 

■ 'I'lopual 
' Aliua. 

1(1 

I\ mvzxjtn\j,ici( s 
riicfiii.iiij. 

Sn 'ji 111 . 

Spoiozoilcs. 

Algeria. 

I.._ 

17 

1 ' it/u rptclu ■> 
**• 1 , 1 '* 1 

(rl.lS'^l, 
l#i**.iiaiiii, <iiiil 

1 •a-iiif Ml 111. 

'I Cl tian. 

1 h'lirupc. 


(•■i) 

I 1 l>iiM\ /<)\IVJ.\ ( \KKn'.K. 


S umber. 

Mvsquiio. 

Ob aver. 

Ohservaiitm. 

HahPat. 

18 

P. ludlowi 
'J'huobald . 

Clirislriplicrs. 

■■ Malignant U-rtian 

1 zygoLu. 

Malaysia, 

Andamans. 
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(A) Nyssorrynchos Carriers. 


Number, 

Mosquito. 

Observer, 

Observation. | 

llabttat. 

ig 

N. annuUpcs 
Walker. 

Kimoshita. 

Malignant tertian. 

Au.strriliii . 

20 i 

N. fuliginosus 
Giles. 

Stephens, 
( 3 hristoi>li<*i*s, 
and Addle. 

Qua 1 Ian, 

* malignant lertuin. 

1 India. 

j 

21 

.V. mauulatus 
'I'hi'obaUI. 

Stainiloii. 

1 Mcilignant lerlian. 

India. 

22 

.V. maculipcilpis 
var. indiensis 
Theobalfl. 

Stephens Jiiifl 
ChriAtoiihers. 

MtiUgnanl tertuin. 

JndU. 

j 

^ .V. stepheusi 
LisU>n=r:r N fiot.vUia 
•Stephens/ 
'rht'obcihl. 

Slop hens, 
Ciirihtopliers, 
Liston, tiiid 
Lent ley. 

Tertian. 

India. 

*4 

.V. IhfotHilih 

Sleplu'iii and 
i llrl‘•tol»her•>. 

Quiii t.in. 

malign.int ti'i turn. 

1 ndiJi, 

35 

A'. wiUmori 

I Junes. 

Acidic. 

Spoio/A>ites. 

j India. 

! 


(/) ('kllm r vKun-.us. 


Sitnibcy 

Mosqttifv. 

^ ihsu'rot r 

reatiun. 

1 

i Ifubitut. 

lit 

C. albntMna 
WoidiMTiaiin. 

1 >.u lint;- 

Ml ioi ni>.. 

i\ ntral aiul 
'I'ropieal 
Ainoriea. 

=7 , 
1 

C. art*yrol(irsi:> 
IH’svoidy. 

1 >ailiii;;. 

.M.ilignanl tei tian. 

1 West Indies, 

! South 

Anicnea. 

1 

i 

1 

i C. pfiaraetisi'i i 

'L'heobsild . ' 

1 

Newhtead, 
Dutton, anil 
Todd. 

Tcitian. , 

ligypt. 

2 g : 

1 

1 

C. /arsimarula/if 
Gocldi. 

I ).'ir]iii{ 4 . 

'i'ei tian, 

niiilignant ti'niaii. 

South. 

America. 


(/) Myz()Kiiv.\'(;iiklla Carrikk. 


N umber. \ 

1 

j Mosquito. 

Observer. 

i 

Obschuttioii. 

1 

JfiibitiU. 

j 

M, arabiensiit. 

1 

Patton. 

Sporozoites. 

1 

Aden 

Hinterland. 
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II. Anophclines believed to be malarial carriers for epidem- 
iological reasons - 


Number. 

1 Mosquito. 

1 

, Observer. 

Habitat. 


Stethomyia aitkem 

1 James. 

J )ajiiels, 
Cliristophers. 

Malaysia, India. 


pyretophorus chaiuloyci 
Tlnobalil. 

Ihllet. 

1 1 

.\1gorian Oases 

1 (saline waters). 

33 

Mysomyia d*ihali 
l*atton. 

Patton. 

1 

Aden. 

34 

Myzomyta kochi Donitz 
' =r.M. acoKtta=. 

M. formostensis. 

' Daniels. 

Malaysia. 


Myzomvia lulzi 

'riu'obald. 

Lutz. 

Prazil. 

30 

N yssothynchus karwari 
James and Liston. 

Staunton. ' 

Malay.sia, India. 

37 1 

Anopheles (?) martini 
Laveran. 

l^ivcran. 

CamlKxIia. 


Myzorhynchus 
maiiriiianu's Graiu!pi6 
(?=M. paludis-=- 
M. aconita). 

Itos'*. ' 

' Mauritius, 

Madagascar. 

39 

Anopheles (?) pur sat i 
Lavcraii. 

J-fiveraii 

Cambodia. 


III. Mcilcirial Ccirncrs in Lists L. and IJ. LiiiclL*r syiionyni names. (The 

nomenclature is in such confusion that it is quite impossible 
to be certain 'whether thc.so synonyms are correct) : — 

(a) Myzomia funesta (Giles, 1900) ; A nophcles kumassii Chalmers, 1900. 

, \h) Myzomia formosausis 

1. Anopheles Constance Lavcraii. Madagascar. 

2. AnoffMes jamesi Theob.ild, Indiii. 

3. Anopheles jeporensis James. India. 

Anopheles hochii Ddnitz, Malaysia. 

5. Anopheles fnaurttianus Graiidpr6, Mauritius, 
fi. A nophcles paludis Theobald, \Vcst Africa. 

(c) Stcihomyia aikeni : — * 

Anopheles vincenti Laveran, Tonkin. 

(d) Myzomia lisfoni : — 

Anopheles cohams, Ooune Japan. 

IV, Probably not carriers: — 

{a) Myzorhynchus barbirostris Van der Walp, India. Ceylon. Malaysia, 
China. 

(b) Myzomia rossi Giles. India. Ceylon. Cliiiia. 

U) Pyretophorus ser^enti Thfolxild, Algeria. 

(<Q Alyzomta sinensis Wiedemann. India, Mala>'sia, China. 

V. Said to be a carrier, but rc^on unknown to us: — 

Cycloleppteron grabbami Tlicolxild, West Indies. South America. 
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An infective mosquito, when biting a man, injects the salivarv 
sporozoites into his blood and gives him the infection. 

When a mosquito biles a suitable human carrier it receives the 
macrogametocytes and microganictocytcs, wliich enal)lc the para- 
sites to undergo sexual dcveloiiment in its body. 

The scheme is: — 

Malakia. 


' Definitwr .Definitive 
Parasttei. , < Jtesm>o,e. 

1 1 

lufi'otion. 

i ' ^nicr- 

Trans- 

mission. 

^ ■ . ooir. 

\ 

Plasmodium ' Aiiophelinc U n known . 

Salivary 

Man. Human Macrogame- 

malaria, mosquitoes. 

sporo- 

(‘aniers. tocytes and 

Plasmodium 

zoites. 

inicrogame- 

vivax. 

— 

tocytes 

Laverania ; 

Inoriila- 

iroiii blood. 

malaria. 

Ijve. 


1 


1 ngeslive. 


B. HELMINTHIASIS. 

Trematode Infections.— -TIu* trematodc infections of man have as 
their iutennediate host a mollusc. The definitive host is a verte- 
brate, from whom the eggs escape in the uriiuj, the faeces, or the 
respiratory secretions. These c^gs hatch in water, producing a 
ciliated, activity swimming miracidium, wliich will enter and 
develop in some definite ginus of mollusc. Clialiners and Pekkola, 
watching tlie iniracidia of schistosoma, noted that they rapidly 
entered the known susceptible molluscs, rejecting other gi'iiexa. 

It would appear that the mollusc is liable to distuise and death 
if too heavily infected. 

It is therefore necessary to note the classification and method 
of recognition of the known carriers. 

PHYLUM MOLLUSCA Cuvier. 

Synonyms. — Valliata Lalmlle; Malamcoa (ic lU.unviUr. 

Definition. — Metazoa with no sign of primitive so^nionlalion, willi 
developod distinct cicloin (gonad and jicricardial). cnteroii. and ha[‘niucGel. 
with (or has lost) a radular sac, with ])cruxibOphagcal ring; dorbdl nviicty is 
the cerebral commissure, and the ventral the labial commissiiie; and \intli a 
dorsal and a ventral nerve trunk. Dody wall clilfurenticitcd into an anlero- 
dorsal, cephalic portion, with tlic sense orpins, a postcro-dorsal, the paUiuw 
Of which secretes externally a Ctalcified cuticle, the shell, and dev(‘Iops 

the ctenidia, or respiratory organs, on its lower surface, and a ventnil i»orlion, 
the foot, or organ of locomotion. A veliger, or free trochospens l.irv»i. i‘* nearly 
always present. 

Classifieatloil. — The phylum so defined is divided into tiino grades as 
follows : — 
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A. Gonadial and reno-pericardia! cavities communicate — Isoplwra, 

Siphonopoda. 

B. Gonadial and rcno-pcricardial cavities separate — Prorhipidoglossa^ 

morpha. 

The Isoplciira contains the * Chitons*, and the Siphonopoda the ‘ Cepha- 
iopods, with which we arc not concerned. 

Grade Prorhipidoslossomorpha Grobben. 

Definition. — Mollusc a in whidi the gonadial and reiio-i>eriiardial ca\dtics 
arc separate, the foot is wholly lor to the head, and a viseerol commissure 

is present. 

Classification. — The pIOlhll)l<lou:lo^somor])ha are dixided into three classes 
as follows; — 

A. Body btlaicraUv svi^nncirual : — 

1. Mantle iiinted veiitrally to torni a iubt*. No ctenidia — Class I., 
Scap/iopotla lironii. 

11. Mantle not so united; ctenidia present— Class 11., Laniellihranthia 
de Itl.iiiivillti 

13. Body tisvwuu’iyical--CU\hs HI., Gastropoda Cuvier. 

We aie only concerned with the third class. 

Glass Gastropoda C'uvier. 

Definition.- -Vroilu]i]iloKlosK>ni(irpli:i vxiili .is\ mmelrhal organizatiun, with 
well-developed Ikc'wI, witli shill lornted in one ]mee and spirally coiled, at 
least in the lar\a. 

Classification.— *1 he « lus'^ may hi' dixided into txvo subdasses:- 

A. Visceral roiimii.ssui e twisted into a figure ol eight, mostly diixicioiis-- 
Stfupiont'iira. 

15. Visceral commissure not so lwi.Ueil, with shortened visceral com- 
mi.ssure mona*aou.s— liathvneura. 

Subclass I.: Streptoneura Spengel. 

Definition.- -CfUstiopoda, diuMu^uh, with a lexx' aherranl genera; maximum 
torsion ot x'lsi eral mass and i oinini^siire. Head xvith oiilx one pair ol Icn- 
tades. 

Classification.— 'i'he Strejitoneina aie ilixided into Ixx'o oulei.s:— 

A. Nervous sx'steiii not coiieeiitriited. InliMa^sophagcal commissure 
pre.seiil. Ctenidia bipectimite ami tiee ul their distal ends — 
Aspidobranrhia. 

H. Nervous system somexx'liul eoncenliMted. Intraiesophageal com- 
missure present, ('leimliimi moiiopecliiiale ami altiaclicd to 
mantle along its whole length — Ptctniibranchia. 

Only the l.isl concerns us. 

Order Pectinibranchia. 

Definition. Streptoneura as (kfini'd aliovc. 

Classification. 'Ihe IVi tinibramhxi are dix'jdcHl into txvo .sulKirders: — 

A. Without pinhdsds, pallial si])1loii, ui I..t‘ibleinrs unpaired oesophageal 
poison gland — 7 (mwglns.\a. 

13. With probosns. p.d1i.il .siphon, and LiMbleiin’s poison gland — Steno~ 
glossa. 

Only the T8enioglC)s.sa an- nJ iiiipui lance to us. 

Suborder Tssnioglossa. 

Definition. — Pei linibranclna with the eharaeters given above, with three 
teeth, one lateral and two marginals, on each side oi the median tooth ot the 
radula. 
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Clauifioatlon. — ^There are two tribes; — 

A. Creeping forms, -wiili loot flaiteneil veiitrally— 

B. Free-swimming forms, with fo<>t flUtcncd Isilerally - Ilcterof^oda. 

W’e are concerned with the Platypoda. 

Tribe Platypoda. 

Definition. — TajnJOglos.sa with the rharaclens given nbow. 

Claasifioatlon.- -Theie are some fiity-iivc l:iijiili('s,ui which wo arc inicrcsloil 
in the Mclaniicla' only. 

Family Melanlidse (iray. 

Definition. — Pliitypoda with spiral shi-ll and olongalal 
Operculum horny. Foot short. Miinth' border fringed. Vivi- 
l)aroiis. FluviatiU*. 

Glassification. — Several ge nera . 

A. Shell long:- - 

1 . Shell lurriculat(‘d, aprrnin' eiilaigod aiiUriorly--- 
Mclania, 

11 . Sinralverv huig. ajwrtnu-noldied anterioi ly- 

B. Shell short, thick, and ai>eiliire ioundt;d - Other }icncra. 

Melania i^.iniarek. 


Synonyms. Thiara Mergc'h*: lyr^itla i'\ ist . 

Definition. -Melaunda* with turret ed sliell, acute ai»ox, whorls 
oriiannmted with stria* or spires; a]><*rtiire 
<»val, ]U)iiited above : oiihr li]) sliai]), 
sinuous. OperciiUim sul)spiraL A A 

Type Species.- -Melanin hasfnla l.each. {\ \ / 1 ) 

Remarks.- Some .joo or more sjieeies \ 'dy/ V j 

distributed througlnnit Somliern Kurope. 

India, the Pliilip})ines, japan, and the j.„, nuimus 
Piicilic Island>.. J)islinc1 gnmjis in tin* ,.»///•;///«* Sii.t)- 
Southern United Stales. 

Ac'Ccirding to Xakag.iwa. Mdanta Smith and M' 

libcrtina (ionld are jnl(*nn**cliali c»f l\iriii^utnuins rini^en 

Cobbold. but Kobayashi believes tliat llie et‘rc ana* seen by Naka- 
gawa in these inolltist^ an* not tliosc* of P. rin}^cri. 


/a Blandfordia Adams, 

( A t ^ Definition. -Melaniula* wfth ovate conical 

slu-11, apex trunc.ited. Aperture* ellijjtical, 
I ) I peristome conliniious, o]>ercuhim siihspiial. 

V f J Kostrum elongated. r(*nta(:li*s \er\ short, 

•'^o.ssile. Foot laige; di\ ided into two 
I'll.. -lilandfordia pni ts by a traiisvei se siiK us. 

japonica Type.--/>V«f/.(//(»r.^/c/ struitala ^\vuU\ 

i 8 c>i. tiik Carkikk Other Species. - P.brnsoni Adixnn^: P. jaffo- 
^ Adams; B. pyrrhosiofia ('<»x; B. viri- 

* ^ c/cjfcvws Carpente r. 

We are only concerned wilh/f. japonica, which is the carrier of 
Schistosomum ja pan knm. 
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Sobelass II.: Buthynenra Spengel. 

Synonym. Platymahitna von Jhering. 

Definition, (vabtro]K>da moiicecias witli rail ii la possessing uniform teeth 
on each side oC Ihc median tooth. Head usually with two pairs of tentacles. 
Dotorsion ot organization when adult. 

ClassJfieatlon.— 

A. . Mtarine forms with aquatic rchpin\.\um--Opi&th(ibranchiata. 

B. Aerial or fresh-water (exct'ption.iily marine) terms, with pallial cavity, 

but no ctenidium. No free l.irv.il form — Pulnionata, 


Order Pulmonata Cuvier. 

This order is divided into two suborders: — 

A. Aquatic furins, with a single pair of tentaclos — Basommatophoya. 

H. Terrestrial foriiis, with two pairs of tentacles — Stylommatophora. 

Suborder Basommatophora. 

Definition, -Culmonata with an external shell and a single pair of wcll- 
lieveloped contiactile but not mvaginablc tentacles, at the bases of which he 
the eyes. 

Classifloatlon. — ThcM-e are some eleven lamiU(‘s, but only the following 
eoncern us:- 

A. Shell thin, dextral; no Jiifenor pallial lolx*— lummeideB. 

15. Shell siiiistral, irilenor piilhal l(»be prominent- • JHanorbidtr . 


Family Limninidm Ihoderip. 

Definition. — Basommatophora with shell thin, horn coloured, and capable 
of retaining the wliole animal when retracted. Aperture single; lip sharp, 
No inferior pallial lobes. Tentacles angular and flat. 

Remarks, —Thcac molluscb arc lound in iresh water all over the world. 
Type Genus—Lxmn^a Lamarr k. 


Genus Limnssa Lamarck. 

Definition, — Limnaeidai with.^piral .shell, more or les^ cdongateil, thin ])ointed 
spire translucent; Ixidy whorl large; (ijuMture rounded; (olumella obliquely 
twisted . 

Type Species. —LxmntBa sta^nalis I.initseus. 

Other Species. — Che hobls ol luiscwlti hepaticu arc truncatula Muller, 
Europe, Asia, Atriia; L. otthonenbi'*, Eyd, Sandwich I.sles; L. uiaior, 
D'Orliigny, South America; L. humUi^, Sav, North America. 


Family Planorbidm Adams. 

Deflnltion. — ^Basomniatopliora with siiiistiiilly coiled shell. In- 
ferior pallial lobe very prominent, transformed into a branchia; 
tentacles tapering. 

Classification. — 

A. Shell discoid, branchia not fohlod— -iVflworWs. 

B. Shell ovoid, with prominent spire. Brancliia not folded — 

Bultnus. 
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Genus Planorbis Guettard. 

Definition. — As above. Shell discoidal, dexiral, many whorled; 
aperture crescentic. Peristome thin, incomplete; upper margin 
projects. 

Ty^e.—Flanorbis corn ms Linnaeus. 

Planorbis boissyi Potiez and Michaud, 1838. 

Synonym. — V. laurenti llourgnignat. 

Remarks.-— TJiis is llu- inlirmediate liost (»f Stliisfosoma mansoni 
in ligypt and the Sudan, discovered by L» ii»er. 

Planorbis olivaceus Spix. 

This is the carrier of S. mansoni in Brazil. 




Fig. 4(iiK — Planorbis ohvaceus. 'J'ite Carrier or Schistosoma Mansoni 

IN Brazii.. 

Genus Bulinus .\damsoii. 

Synonyms.— Naitla 1 .eacli ; . 1 plr^a h lemiiig. ( )fl t*n sjxlt lUtUifitts, 

Definition --JMaiiorbida* wilJi ov<iid sliell, jxomineiU spire, 
brancliia folded. 

Type.- hypnonwi IJiinaius. 

Classification.— Tbe sjneies ol iin]>ort.nirr to us are; — Bnlhnts 
fow/or///s Midland, 1821); Ihtlinits dyhowshi Idsdier, 1S91; Bnlinns 
alexandrina Imies; Bulinus innesi lioiirguignat. 

The above are the hosts of Schistosoma hamatohium in Eg3*pt. 



Fig. 467.— (Physopsis) africanus Krauss. A Carrier of 
Schistosoma Hamatobium. 
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Family Physida Dali. 

Definition. — Basommatophora with visceral mass and shell 
sinistrally coiled. Shell tliin, with a narrow aperture; tentacles 
cylindrical. No inferior pallia! lobe. 

Type Genus. — Physa Draparnaiid. 

Remarks.— 7 is distiiif»uished iioni ZVnw by the spire 
not being at all exscTtcd, and lui\ iiig the columella truncated at the 
end. 

Phya or Ph^'sopsis africamts is the carricT of S. Iiannatobum in 
Brazil. 
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Cestode Infections. 

{These are on the same lines as the trematode infections,) 
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C. MYIASIS. 

Myiasis comprises the infestation of the vciichrale body with 
the larva of diptera, and the disorders which arisi‘ in tlic body of t he 
host therefrom. 

The vertebrate is an intermediate host, because not mer(*ly is it 
protective to the liy larva, but in it tlic larva grows and develops 
until it is about to pupate. 

There is no doubt that this is an advantage to the fly, and that 
this method of protection is in process of evolution. In Chapter 
XXXIII. we have written upon the change in habit s of flies, and will 
mCTely remind the reader that there is ample evidence that within 
quite recent years a scatophilous fly has so changed its habits that 
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N£mato:^£ Infections. 

’{These are on the same lines as tremaioie and cestode as a Tulc,) 
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it has deposited ils kirv .T uii tlu* skin of sheep .and become a pro- 
ducer of myiasis (1 urn )ii. 9 

Myiasis will form the subject -matt or of Chapter LXVII. (p. 1619^ 
and here it is only necessary to say that the larvae may be deposited 
in the natural cavities of the* body, ])laced in ncglegted wounds, live 
in the subcutaneous tissue, or pass tlirough the alimentary canal. 

In tliis cliapter we are merely concerned with the method by 
which the larva reaches man, anti it would appear that it is always, 
or nearly always, due to the dir(*ct action of the mother fly; but 
there is a curious observation, wliich is that an intfirtnediary animal 
carrier exists, at all events, in the case of Dermatobia cyaniventris, 
wliicli has been studied by Blanchard, Surcouf, Rittcones, Tovar, 
Zepeda, and Sambon. _ . ^ , 

According to the last-named observer, I), cyaniveniris lives in 
Ti|inidad and Central and South America, and its young produce 
cutaQ^eous myiasis m man, imiiikiiys (tlie brown l^ler and the 
capuchin), pumas, agoiuis, cattle, goats, pigs, and blfds'(the toucan 
and the turkey). 

Man is most liable to b«- infc-ctcd while working in ^he mahogany 
forests of Honduras and Columbia, as many as a hundred maggots 
being found in a single patient. These maggots are called by the 
natives ‘mosquito worms,' because they are deposited by a 
cuUcine mosquito, Jaii^ino^sm lutzi. 



Bacterial diseases 
• Hie history is SIS follows i-TT 

The female J. Mzi lays its in waten these haScli and produce 

the imuo, which .is then seized by the D. cyaniveniris (according 
to Kudi)> and some eight jio eight eewlong; pale, y ellovt eggs arcglucd 
one alter the other to ibe^velvct Btirfal;c of the gnat’s first second to 
third abdominal kgments. 

T^e,tggs tf(e quite sreadytp.^ hatch, and Sambon says that seme 
of tllernqoicKly beccmie uncapped, and that the anterior part of the 
l^tn^^is'jffOttudihgr Thu mosquito now goes off to get a meal of 
wanwV^dhiratt^blood, and while it is so doing the larva* drop cut 
xi tlie^ ^ells and enter the skin viathe hole made by the mosquito. 
This much is knotM, but we may well ask whether this happen-s 
•with any otHw iniccts. Sambon .says that the common hduse-ily 
^eadft the book-scorpon, Ckermes tnodosns, in this way, and says 
that he has sfiCtfPedtculus capitis do the siimu thing, if this be so, 
thpn the study of entomology, applied to man and animal^, has'sf ill 
much work in front of it. * 

Restricting out attention to Dermatohia cyaniveniris, the chart 
of its carriage isUsftdlows: — 
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D. BACTERIAL DISEASES. 

The spwes bfliaclcria enable them to spread from host to host 
with a uegroq^of protection during the passiige, but non>^oriiig 
forms will be Dcncfited by the aid of a ciirrier, which iKit merely 
affords prd^<|jon, but also a means of dissemination. We will 
divide tlmdiscussiou into flies, fleas, and lice. 

I. FLIES. 

' This ■ int^trtrediafy^st ’ is often a non-blood-.sucking fly of the 
natiu'e of Ifh^commm house-fly,' which is a potential carrier eif 
disease, beewK* it and its kind frequent decaying matter and 
ex^eta for 11 J|f purpose of laying the eggs, while both it and its 
larvse are ElthTeCdcrs. , ’ ’ . ’ ' 

If -fMy^d its idlic^''only.,£ed upon*iUtti, •there VP6«ld be Jmt.lflstle 
fa^m/tmt, <tn(Qrtittijater]|'; tbe^^-fllre attracfcd to f)|tap.y‘tTticles qt- 
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Immaii food, cookud and raw, such as milk, meat, butter, sweets, 
etc. ; and tlie distances within reason to which flics travel is limited 
by the necessities of food and dielter, but they go to the nearest 
place, and if both exist at Jiand they do not travel. 

Nicholls, working in St. Lucia, lias sliown that tlie fly Limosina 
punctipennis Wiedemann Ji\'es and breeds almost exclusively upon 
human excrement, and 1 lial it is a carrier iABacilhis coli communts. 
In Alrica flies belonging 1 1n* gi-mis/^vrwesewfl — . margtnaie 
— do the same as do oilu-i .species in linlia and diina. 

These flies om- and aJI are gieat feeders, and are accustomed to 
vomit frequeiiily. while tJiey ])assa ccmsiderable amount of excre- 
ment. (iialiajn Smitli lecords vomit marks and nine faecal 

deposits on an ana ol a cupboard window 6 inches square. 
Bearing this in mind, it can leatlily be ai>precialed how well they 
contamiiKile food and uliat ellirieiit disseminators of germs thc'y 
may bi*. 

(baham Smiili describes f;ecal dejwsits as round, opaque, often 
raised. s])o1s of a yellowish, limwnisli, or whitish colour, w'hile vomit 
spots liave an opaque et litre and a clear peripluTy bounded by a 
darker zone. 

But tlie bodv of the fly is tbirkl\ elnihed with hairs or seta*, and 
as it walks (i\ei lihli, ])articles containing bacteria are apt to cling 
to these hail s. 

We tliereioie lia\ e consider 

A. 'I'lie e.xternal carriage o( germs. 
f>. 'riie intein.il carnage (>f germs. 

Willi n-gard to tlie fojjiier. (irahain Smith's experiments with 
IL prniii^iostts s 1 '«av tJiat this bacillus can be cultivated frem the 
legs and wings oi iiifecie<l flies lor <*ig]iteen hours after infection. 
It must ]>e reiiiembeia'd Ilia! Ibes aie e\ erlast ingly cleaning thiin- 
si'lvis, and it a matter of cojnnioii knowledgi* how the proboscis 
is rubix'il by the anleri<fi jiair ol Kgs, wliicli become contaminated 
tlieieiioiu. 

Tliii« l<»re tin* «\ienial carnage of giims from filth to food is 
j)fissil}Ie. ])io\ idi fl ihai ii lakes ]dat:e wil liin a relatively short time. 

Withieg.ird lollii- intrni.d c.irriage, tlu- same observer lias showm 
that, tlnaigli ilaie i- no evidence tliat I>. prodigiosits multiplies 
therein, ii ' .m ]i\e in the jliniem.uy canal of flies for four lo five 
days. 

Tlu* invest ig.iiK Ml ni iiic ]ireM ncc* ol //. iyphosus in a fly is most 
difficult, beciiusi iluieare nou-Iarlose feiiiumters present asnonnal 
ilcnizeii.sof tlie fly. laaliiiie has shown xhs^ intends to he pro.scnt 
ill Lh#Siitestme, and not on tin* legs, but Cochrane's experiments 
shoW'.d&at it may be retoxeied from tlie external washings of flics. 
Thj^^tilli so obtained wen- testeil with typhoid scrum, and gave 
po^ve leactions, and even by immunizing animuls therei^dth 
an(J tc^st'ing 1I.(* scrum '•so obtained against stock B. typhosus, 
posit he results were obtained. 
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With regard to the spread of B- typhosus and B. paraiyptwshs 
A and B via the larva to the fly, the only experinu'iui- of rujl 
moment arc those of Faichnie, who worked with uncult ivalcil 
germs, the flies being brod in infected heces. He showed that 
this was highly probable, though other workiTs have failexl with 
cultivated material. Faiclmie, however, did not say that he 
separated the larvic which liad fed upon the excrement tlicr(‘from, 
and therefore did not say that he luul excliuled the possibility of 
the newly hatched flies feeding upon tlie excreiiu-nt. Hence the 
subject of the carriage, from the larva to the imago is suh jitdicc at 
present. 

Finall}’, as far as is known, flies do not siilfer in lieallli fiom the' 
carriage of germs ]>atliogenie to man. 

Is the fly, witli its uou-la(;t<»s<‘ Jermentei s, tJie original lumie of tin* 
enteric fevers of man ? \V(' li.i ve not sullicient knowledge at i»resent 

to discuss this subject, but we have said enough to demoiistriatc its 
importance. 

For epidemiological reasons, sujiporird by bacteri 4 >lngy, it appears 
probable that ‘ epidejiiie. or suinmei di.iiriio a * is due to organ's 
bacillus spread by Hies. 

For epidemiologicvil leasoiis it .sec iiis J>o^sibh that flies may infect 
food with the germs of the choleras. 

There is no doubt lltat flies can obtain the liibeicle bacillus 
from sputum, kee]) it alive in the cn)p lor three dajrS, and in the 
intestine for twelve or more days, and thus c.tn eoutaininate food 
by the faeces up to the. liflh daj', and sometimes u]) to the sixth to 
fourteenth day. 

Anthrax spores leinain inl<-ciive in Ilij s h)i twenty days, being 
found in the fieces, wdiile in dead flies lIm* ])erio(l is Indefinite; 
moreover, they can pass via lhel.ii\.i lot he imago. 

At this stage We may jioini out that the iiibc.tion of wounds 
pniduced by biting flies may be earned out by the agency of non- 
biting flies. Patton was llie liist I4i ]»oin 1 out that iion-bhing flics 
— c.g., Miisca pattoui -suck tin* blood which exudes from the biles 
mad«i by tabanids, stoim»xys, etc. As M . pulUmi breeds in bovine 
excrement, the possibility ol baeierial infection of the wound is to 
be remembered. , 

The possibility of the Kleb.s-Loeltler bacillus and allied orgaiii^sms 
being .spread by flies must not be fi»igotien, though there is no 
evidence that this is iJie usual form of inlee.tion: still, judging from 
a case of conjunctival dipluluria seen in Kharlouin by CliaJimTS, 
it is possible that it may occur as tlie iiu-ans of infection of unusual 
sites, as Graham SmitUias shown that the germ Ctin live in the eroj) 
and intestine for Iweiify-four hours and longer, and, further, that 
the vitality may be imder-cstimateiL 

Ophthalmia, for epidemiological reasons, especially tln‘ ligyplian 
ophthalmia, is believed to be sprc'ad by llii'S and Ferry and Castel- 
lani have shown that Microneurum fituicofnm dc Aleijere, 19^5 — 
the eye-fly of Ceylon and Java — ^is a possible carrier of the Koch- 
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Weeks bacillus and a spreader of the severe fonns of^ ophthalmia 
found thejcin. 

Flies call also carry the plague bacillus in living virulent loim in 
their alimentary canal for forty-eight hours, but they do not play 
any great part in tlie dissemination of the disease. 

They also may be regarded with suspicion as spreaders of coccal 
infections, as these germs have been found in t iieir alimentary tracts, 
as well as ext ernally . 

Flics arc thcreforii of great importance as intermediary hosts of 
bacteria, and as such are worthy <»f htudy. 

Wc recpiire to know t lie hoiist*-IIii*s of the tKjpics. but llicsc are little investi- 
giitcd, though MiclioJlh a ( Si Lut'i.i Ii.ih fguiid t he following breeding in human 
iu*cos:-^ 

hro'ioj'lnhi wtlinof*nsteY Meigcn. 
l.iHiny.yni pitnciipnims Wiedemann. 
s<'yiA/s .Species. 

Saitophuga finriyiw/i Walker. 

Sartophaga .sjiecics. 

Sarcophagula s|K*cies. 

In Africa and the Mast generally: — 

J*\\ Mftsn/M/i margiyitilp W ledeina nn . 
i *ycnoi>nma (.him opyqa W letlema nn . 


in India by Patton 

Alitsva domc^tiiu Janiuetis. 

Miii>ca doniviititti v.ir. dctcnniHUta Walker. 
Musca Hvbulo b'.LbiicLus. 

Musca paitom Austen. 


In Kngland the inve.s1ig:Ltiiin is iniuh 

yjusca duynestica Jann.eiis 
JMusca corvina Pabiiciiis. 

Calliphora etythiocephala Meigeii 
Calliphota vomttoria Jaiin.eii^. 

/ lictlta cesser Janiueus. 
rollenia rudis i^'iibncius. 

Iwinnia camcitlaris Linn.eus. 


inon* coinjilele- ■ e.g .> — 

hiuntut scalaris Fabriciiis. 
Anthontv^a radicum, 
Sarrnphuga carftaria Linnaeus. 

punAum Meigen. 
JUophila cabci Idiinarus. 

S atophnga sicrcoria Linnaeus. 
IhusophUa fenestrarum. 


Also SiniopiHus feui straits ami ^peeie^ i>f Momoxys and of Psychoda; but 
these two Iasi havr alieady bren de.scrjln*d, and iif»w it bt'hoves ns to look 
at the classiiicctium ami struct me ol the non- bit mg Hies 

We hiive alieady given t he cKiSMli<\ition ol i he Dijitcra iiiCliapte^ 
XXXI II., cuid lueci iinly eoiisiihi tlmt ol the families. 


Family Piinmiu:. 

Phora fnnorata oieurs • ir e a ->1011.1 lly m Uouse9. Aphtochata fvrrttginca 
Brunner causes intestinal myiasis. 


Family Scknopinio/L:. 

^'Sesnopinus fenestralis Linnspus is the so-c.'illcd window fly, which is prob* 
i^bly the only household fly which is not injurious to health. 
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Family 

Ofthorrhapha hrachyrera with inediiim or small bodies and small Iwads. 
Antonn.T with the first two joiiils very small and hardly distinct, the third 
joint annulatcd, often with terminal bristle. Wings with three large complete 
basal cells, of which the third is .shorter than the second. 'I'lic posterior basal 
transverse vein is parallel to the Uirder of the wing. Kinpodiuni luembrana- 
ceoii.s. 

It is doubtful whether these insects attack man. As a rule they live on the 
juices of other insects and ptints. 

SUBORDER IL CYCLORRHAPHA. 

Section 1: Aschisa,- -Tliis ^^roup indmlrs the family Syrpliida?, 
of which no sjx'cics is known t o lut c in.'in. 

Section 2: Schizophora.— >'1 his group includes the true flics 
characterized by a distinct frontal lunula and a frontal suture; 
anteniuc with three simple, segments, and an ai ista which isgencrally 
dor sfil . T1 ley may be classili ed i 1 it o - 

Muscoidea. 

Synonym.' -Ev my idea. 

This suporfnmily is ilivided into: — 

TniHE i: Afiiscoidea avulyf^lmUc, without scpianue covering the 
lialtercs. 

*rKlB£ 3 : Muscoidea calxIdnUu*, with scpiam.T covering the 
haltcres. 

MUSCOIDEA ACALYPTKAT Iv. 

A large number of families are grouped together under this 
division, of wliicli the most im])oi'tant for our lairposes art^ 

1. Si'psuhe. 

2 . Oscinvla*. 
l)n>si)])lnli(l«T. 

4. Borborida*. 

These familic.s can be. recognized as follows: — 

A. Subcostal (auxiliary) v<-in ]>reseiit. Badi«al i (first longi- 

tudinal) terminaii-s near or beyond the middle ol the 
wing. • 

T. With a distinct bristle on each sidt* of tlie face near tlit' 
oral margin. 

Front iicvtT bristly near anitmnte: abdomen some- 
what elongate, cylindrical, usually nai rowed near 
base. Small black Hies found alKuit decaying 
matter — Sepsidco. 

B. Subcostal vein absent, vestigial, or incomplete. Radial i 

usually ends in the costa before the middle of the 
wing. Head not produced into lateral processes. 

I. Hind metatarsi incras.snic and usually shorler than the- 
stx:ond joint — Borhorid^. 
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II. Hind iiit'.tnlarsi not incrassciie and alwaj^s lougrr than 
ihi* following jniiu. 

{(/) DiM'al .Old basal cells united: anal cell absent: 
flout hare, or at most bristly above; small, 
usually light-coloured ilies— O.sT/w/Wre. 

[ft) Diseal and s(‘Con<l basal ci'lls >e])aiated: anal cell 
comjdoto, t hough small. Scut c‘llnm not elongatt' 
and triangular, and without s})inrs on margin. 
Oral vibrisSiT ]»rt'si*ni. Arista h>ng phimosis — 

I'SMIM in.u. 

'rile Sepsidie iiielinlt i lln- f'lupln'la, of wliirli the s]H*cies 

Piof^liila casci Ijiin.iii'i in.iv « .him inte-^tiiuil myiasis. Sepsis 
violaccti is a diin/^-llv <‘lt«n lomui in Ijoum s. 

I'amm V Latnille. rSo.j. 

Musmitlcj di it! yptyKitiV wwh fioiit wil houl hrisilcs: cn»\\nwith 

oiilv .1 few ‘'horl hriMles, hoidu of imaiih withoul vibrisse. 
Middle lil)i.i with small '.|lUl^^•, loMa i>l w inj;s without bristles. 
^ube.(»slal vein abM-nt. Anti-rioi of iwt) Muall b.isal cells united 
wiili discal cell: ]»osteri<»r wninine. 

'rile giMiera with wliieh w»- are eoiueniecl are Mu rone it nan 
llecker, 1003, and Ilippehitrs Loew. j. 

Microneurum Ih cki r, i()03. 

Microneiirum funicola de MeijtTe, 1005. 

Synonym. - SiphoncUa fnn'uola de Meijeiv, i<)o3. 

This little lly is the coinin.m * eye-ily ’ of Ceylon ami Java, which 
causes great annoyance by lio\(Tiiig iii front of the eyes, especially 
when reading or writing indoors. 

It is s.Lid to suck blood, but our experience is quite opposed to 
tin-. It i.hicllv attacks the eyelids and llie ears, and since the 
e\])ei imeiii*- pi rlnmied by Sir Allan Pei rv and Castellani it has been 
simpecieil .1^; a ]>o-^il)le e.in iei ol the Koch-Wei'ks Iv.u.illus, which 
isthei-aiiM ol h \ ei e aliat k^ of eonjniielivitis. It ohjecds to the 
oilmir of sill h Mib-i.iiii'es as Odol, wliidi may be tised to drive it 
away. 

Hippelatos I.ikw, tS()3. 

Some autlioi itie^. roiiNuU c 1 1n- geiuis not well founded, and state 
tliat a revision ol t he genera of the ( )M'iii(li;e is tirgently required. 

The species Ilippelales Jhivi pcs I.orw, II. pichejus Loew, and //. 
pusio Loew, attack men and domestic animals by darting at the 
eyes and other parts of the bmly in search of moisture or perspira- 
tion. They also attack wouiuls, sons scratches, ulcers. Their 
life-history is unknown. In hal>its they are diurnal, frequenting 
open and sunny jdactiS. They ari' found in th(» southern United 
"States, in IHorida, Alabama, and Texas. Veils can bo used as a 





protection, and eucalyptus oil or a nicMithol spirit lotion cun l>c 
sprinkled on the coat collar to drive llu-m iiway. 

Family Drosopitilid/r. 

This family includes the species Drosophila (Wipclophila l.ocw, 
commonly called the fruit-fly, and found hovcriiif^ ovi'r fiuit in 
houses; and as it is attracted by excrenn-ntuin it must Ik* regarded 
as dangerous. There utki a large* number (d sjiecies *)f Drosophila 
known. 

Famtlv Jjorikjriiu:. 

This family inclu<hs llorhnrus rquiniis, a sm.dl fly ''onutiines 
found in iiouses. 

Mr.scoii>r.A CALVp'i KA'i j:. 

Ml S< IN.P. 

Musca I-iiin.eu*', i/J)!. 

Musca domestica l.inna iis. i^oi. 

Miisca : face in its lower ]urt silky yellow; shot \\\[\\ bl.nkish- 
brown. Median stripe bl.ick; antenn.e i)i uwn , ]Mlpi black. 

Thorax dusty grey, with tiuir (‘ijually broj.l longitudinal stiipes. 



Scutellum grcVi with black sides. Wings tinged |>ale gny whh 
yellowish base. Legs blackish-brown. Abdonn*n yellowish, with 
dorsal blackish-brown line, except tbe last segment, u hiidi is i-nlirely 
blackish-brown. Eyes separattnl 1 >y a wide frontal ^irij'c in the 
female, and near together iu the male. Length, b to 7 millimetres; 
wing breadth, 13 to 15 millimetres. 




904 


THE ANIMAL CARRIERS OF DISEASES 


Remarks. — ^It has boon known for many years that flics can 
carry micro-organisms on their l^s. In 1888 Celli proved that 
flicSj fed upon pure cultures of typhoid bacilli, w^ere able to transmit 
virulent bacilli with theii* excrement. Early observations also 
proved that flies were capable of transmitting cholera. In the 
Spanish-American War, in the Army Concentration Camps of 1808, 
flies were found to be spreaders of ty])lioid. Lime was sprinkled 
on the faical pits, and the flies on tiie suMiers' mess-table were 
noticed to have their legs whit ened wit li t he lime. 



Fig. .jficj.- -H eao OF Kn:. .170.-- J.eg of Musca 

JaNN-flirs: Femai e. domcslica, 

(After C. J. Marlin.) (After C. J. Martin.) 

oh . , lN(‘Uflo-triiclie,B. 

T1h‘ Hies whicli lirred in human excrement in x^mej-ica arc: 
(l) Mmca domcslica, house-fly: (2) Prosofyliila ampclophila, fruit- 
fly; (3) Fannia cunkularis, little house-fly; (4) 1\ hrevis, little 
hoiLSc-lly; (5) Shmoxys calcitrans, stable-lly: {b) Phora femorala ; 
(7) Sarcophaga Iririalis. 

Of these the most common are the house and the stable flics. 
The house-fly is gvS per cent, of all flies infesting houses. 

In the Boer War of i(}0()-o2 flies w'ere held to be great spreaders 
of typhoid. In 1902 a paper, en1 it U‘d ‘ An T iiquiry int o the I nfluonce 
of Soil, Fabrics, and Flies in tlie Dissemination of Enteric Infec- 
tion,' was publislied by Firth and Horrocks in the British Medical 
Journal, and tliey showed that the ordinary house-fly [Musca 
iomesHca) can convey enteric infecti\'e matter from excreta or 
polluted materials, or objects on whicli they may walk, rest, or 
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feed. Such infective matter appears to be attached to lluMr heads 
(mindiblcs), legs, wings, and. bcKlios. Klein has grown the 
t3i^hoid bacilli from flics caught in an infected area. 

Flies have long been accused of being I he spreaders of dysentery, 
and recently this view has been experimentally proved by several 
authors, including one of us. Other diseases, including intestinal 
myiasis, are said to be spread by flics. 

The flics found by Newstead in houses in IJverpool, <jr bred from 
refuse and excreta, were Musca domeslien in quite qo per cent, of 
all flies, while the other species mrt with were — CaUiphora eryihro- 
cephaki, the blow-fly; Scafnpha^a sfercoraria, the dung-fly; Bor- 
horm eqninufi, a small fly; Slomoxysi rn/r//nMz. s, the stable-fly : 
canicniai^is ; F. sntinris ; \nlhomyia rndicum, the root -fly: 
choda phalipnoidcs, the <»\vl-midge. 

MorpholOjry.--Th(: voitrv slum’s three fii 1 111. Mliialc-fl on a slightly raised 
0(xsllar liianj'le, which is surrounded bv another Irian^de, llic v'erf ie.il triangle. 

lietwoeii the upper and Inter.il edg*‘s i>t the clypeiis (face) and the lower eclgo 
of the cpicr.inium can In; .seen the c-n'suMitie opening of the ]>tiliiiiim. 



(\fter C. J. Martin.) 

Labclla; P., proboscis; rie.ir salivary duct; g , gullet; .s’, iiiid-gut; 

intoslini*; C, sucking stomach; T, rectum. 

The proboscis consists of the nostrum, iluj hauslellum (protinscis proper), 
and the labcllas. The rostrum is a triincaled cone containing the pluirynx; 
the hauslellum is grooved antcrioily to contain the labrum, epipharyiix, and 
the liypopharynx. Posteriorly it is strengthened by a scleritc called the 
' tlieca,' which distally carries the foik (furca), • 

The labrum and the cpi pharynx, with the liypopharynx, as is usual, form 
the pharyngeal tube, while the hypopliarynx coiibiins the salivary or hypo- 
pharyngeal tiiljc. The labellic arc complicated organs with a niimlKT of 
channels (pseudo-tracheae) on their distal surface. 

ICach labella has lobes anterior, middle, and posterior, with re.spectively 
twelve, twenty-one, and three channels, which eventually run to the oral 
aperture, which lies at the base of the oral pit. This pit is kept open by two 
discal sclcrites. In the oral pit the pseudo-tracheae cease, and the sides ol the 
channels are covered by overlapping teeth. 

The pro- and meta-thoraces arc much reduced, wliilc the mosotliorax is wcU 
developed, and shows a typical structure. The venation of the wings may bo 
briefly described by saying that tlui costa and sulicosta are well marked, and 
the usual costal and flrsl costal cells are present. Kadi us i rut.^ off the sub- 
costal cell; R. 2 and 3 the first radial, and K. 4 and 6 tlie third radial; while 
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mocliii I and 2 bound Hk* i.idial and fiflli radial cells, wliicli are separated by 
lUe radio-median iierv**. IMeclian ^ and cubitus 1 cut oil the median and 
second luediaxi cell*«, which are separaleci by the medio -cubital vein. The 
anal vein is inconnileie, .ind iherefore does not separate the cubital and uiud 
cells. 

The abdomen consists ol eij^hi segments in Ihe male, and nine in the female. 
'J'he first segiiicMil in both sexes is riidiinenlarj*. and fused with the second. 
Till* second. DiirJ. iourth, and lUth are well deveIo]>ed. 'I hc* si\lh. soventh, 
and eighth in the male are nttophii'd. .mil Minoiind the; anal and genital 
orifices. The sixth, seventh, eighth, and iiiiii]i in tlie Jemalc' form the long 
ovipositor, which can U- relnuied jiilo l!ie .ibdunieii. 

The pharyngeal tube mentioned aI»o\<- ein«s in ihr* pharynx, which has a 
cliitinous wall, the fulcrum. The lYM.pluigus runs into the thorax, where it 
ojU'iis into the jiroveiiliiciilii^, .end -.i uds .1 hing duct to the IrilnlH'd crop which 
lies in tlie alidoinen. 1 in* ])io\* id in ulii- is leally a valve which leads to the 
cliylilio M'ntricle. 'Hie tnlie i. n.uiow in front and wide* iK'hind, and much 
coded. ,\i the* jiiiii-iiMi! wiili ilu* M:d]>ighian tubes it becomes the intestine, 
wliirh runs to the I In-ie .ire tin* four usii.il rectal glands. 

The s.diViiiv gbinU .iie iwu lung iiilx*.s wlioso ducts unite in the head and 
opc n into I lie s'divai \' dint ol the hyi»opli.irynx Hie labial glands he in the 
jMobosci.s at tlie ikis<* oi ilie laliella*. .iiid by tben sc'cretion keejithe tip moist. 

Ihe lepn ‘ductile oig.uis nuiMst 111 the iemale ot ovaries, sjHTmatheca*, 
cici essory gliiids and iliu is, aiul the oiipo^itor. In the male they consist ol 
tfhics, vas.'i delc'rcntjfi, an t j.icul.il'‘iy diu t. ami t»enis. 


Life-History, 'I Ins was ru>t “.nullccl by «U* (Ivct in 1752-78, 
lu \L by liuiiclic lu l\ir.kard, junior, in 187.',. and nioir nronlly 

by ourselves and a 
iiumbiT of other people, 
riie most n'cent works 
are those by Newsteacl 
■ - in Livei*iM)ol and Hewitt 

in Manchester. 

.■s The house-flies lay 

' ‘ , t Iu‘ir e{j;gs by preference 

' . i ill human hecal matter 

- . . ' ' wluMi somewhat decom- 

, - , ])osed, in h or sc-m allure, 

' * . ' j^oat-jua mire, cow-dung, 

.ind in fermenting vegc!- 
lable substance, on 
wJiich the larvae can 
leed when hatched. 



472 .-- lie.'., I.M.\\. AMI I’l 1 *\ 0 |. 
Mii'tift {/•'iiti \iii ,t 

(After C. J. M. 11 tin.) 


Hut these grubs can 
e:i! textile fabrics and 
ji.iper ^^hen in need of 
iioiirislinient. Usually 
the flv works its wav 


into the rubbish-heap 

or loose earth to lay its eggs, but ibis is not invariable. 


The time rerpiin‘d for (he dev<‘lo]iinen1 to hi* gone through 
depends upon tin* temiHrainre of iho air, being mo.sl rapid from 
Z 2 " to 35" C.; upoji the food, lieing more rajikl when animal food 
is available; on moisture, w'hich is most necessary; and upon fer- 
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mentation, which is also necessary. The egg tak(‘s from oiu- to t Inci* 
clays to hatch into iJie larva, which lives ratlier Jess lhan a week, 
and then turns into the pupa, which produces tin* imago. 

The whole time retjuireil is usually twelve to twenty days, and 
never less than eight days. 

Aldj idge gives the following table for India 

Sta^p. Hot \«>catlier. ('oUl Mcailui. 

Xtggs .. Oiu* diiy .. Two days. 

J-arviu .. b'ive d.iys .. I'niiriucMi d.tys. 

PupiT .. Three d.iys .. l''ive da^^'s. 

In Colombt), Ceylon, we found I he develojmienl (o be quick, and 
to ro'^enible the tinu‘S given in Aldridge's hot-weatlier table. 

Egg. —The imago become*^ sexually mat un' in ten 1 o foini een days, 
and eggs an* laid as soon as 1 lu* fourt Ji day after fertilization, usually 
120 to 150 <*ggs laid being in a batch, 'riie (gg is cylindrically c»val, 
])eing broader ])os1enoilY, and has two iiir\e(l rib.^ along its dorsal 
aspect. It li.it dies by s])litting at tliedorsal port ion ol tbeanterior end. 

Larva. — ^'I'he larval life, is divided into ])(Tii>ds or instars by the 
ecdyscs. 

First Insiar, — ^'fhe larva is 2 millimetres in length, with a slender 
body, the head being at tlie iiarntw end, with a spiny area, on the 
anterior ventral edge of each segment . and j)ost(‘i ioily two stigmatal 
openings. This stage lasts twenty-four to tliiity-six hours.' 

Second Instctr.—lho. larva develops a pair of anterior spiracles. 
This stage lasts twenty-four liotii s. 

Third fnstar. - -The larva eats vigorously forthe. fust two days, 
and then, ceasing to fecsl, still ine.rt'ases in size. This stage lasts 
three to four <lays, and ends in piqiation. The laiva has a well- 
dev('loped alimentary canal. 

Pupation.-— Pu])al ion takes pl.iee in tliree to biiir h(*urs, and 
consists of the larva conlraciing (especially an1<*rinrly) inside its 
own skin, from wliidi a ]uiparium with rouiideil ends is formed. 
Length about 6-3 millimetres, wliieh is at first creamy-yellow, but 
later be.coin«*s dark brown. This is a tyjiiral co.irel.'ile ]nq)a, 
around which ihe siiir.il lt)com«)torv padsinav be scH*n. 

Pupa. - -The pupal stage lasts about three to five da vs. when the 
imago, dilating its frontal sac, nqitures the aiUerior end into dorsal 
and ventral portions, ilu» whole separating by a circular sjdit at tlie 
sixth segmimt. 

Fly . — ^Thc young fly is at first underground or in the middle of a 
rubbish-heap, through the interstices of which it iiiakrs its way to 
the surface by the aid of its ptilinum or frontal sac. When first 
hatched it is rather grey in colour, and has to allow its wings to 
dry before it is able to fly. 

Habits. — ^After liatching the fly sets about to obt.'iiii fni)d, and 
on this point it is not particular as to the kind, as anything, from 
typhoid ffcces and dysenteric fieces to a jnidding, .ue quite agreeable 
to its oral lobes. It also has a liking for liuman sweat, much to the 
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annoyance of a person desiring a rest on a tropical afternoon. It 
works all day, but rests M night in any place which is dark. It is 
not known wlietlier it lias a particular preference for the spots on 
which to dt*f;ucate, as lly-spccks an^ abundant. It is believed to 
diifrecatc about fifty times in twenty-four Jumrs. A number of 
experiments been performed to "see liow far Musca domestica 
can fly, but they are not satisfactory. It is believed that a female 
fly becomes sexually mature and di'jjosils ova in ten days after 
leaving the pupal case, that she lays four batches of eggs at intervals 
of ten to bmrteen days. an<l tliat llieii she dies, but these figures 
must be received with guMt caul ion. Jepbson believes that the 
limit of life of an adult tly is tliiee weeks, but a hibernating or 
aestivating fly must b'\ e luneli Inugei . Indeed, a fly has been known 
to live sixteen weeks 

Enemies. -The eiiemie'^ of the lnms(‘-fly are numerous, and 
include fungi (c’i: . ]u*oto/o'a (?), nematode worms 

(?), miti's (/.(•., larv.'e of TromhiJimn mitscarttm Riley, T. muscof 
Oudeniaiis. tin* genus Pif^moaphorus, nyinjihs of Tyro f;ly films) , 
sjiidcrs, ])sen*lo-seorpions, cent i]>edes. larva* of bei'tles, ants, wasps; 
also members of Cynipida*, inse^'ts which pr<>ducc galls on plants 
Fillies a nth f my i arum and F. svulcllaris attack the maggots, 
while Sfia/anpa of the I'teromalida* lays its i‘ggs in the jmpa*) : 
and Stcnomalus muscanm is also a jui])al parasite, as is Nasonia 
hrevicumis, Puchycrcfioidcus duhi us, and Mmcidifurax raptor. 
Toads, lizards, and rats an* ex]>ert llv-catchers. 

Pathogenicity. It is a carrier of the bacilli of enteric fever, 
dysc'iitery, cholera, infantile diarrluea, franibiesia tropica, anthrax, 
tuberculosis, o])htliahiiia, oriental son*, and ])arasitic worms (c.g., 
A scar is Imnhricoidcs). 

Calllphora Kol »iiu*aii-l >esv()idy, 1 8y>. 

These are Ihe blow-flios or l)luel)otlk's, of which C. erythroce1>hala Meigen is 
the common species. 

Kx'ikkk. Kfvi:::s. 


Orf{.inism 

1 

1 fnf.fttfJ 1 
1 

1 nfrdcd 
Rof'rt'oir. 

I'yatib- 

Hii'ision. 

Plot vet ivc 
Host. 

Infection. 

Racillus 
typhosus. ^ 


'rvplidiil 

r.'inuM-,. 

lUnlli in 
ui me anil 
la‘ces. 

Ini'e^tivi.*. 

riies. 

1 

Piacilli on to 
huiuan lood. 

Contaminative. 


2. FLKAS. 

These insects liavoTxion accusi*d «)f spreading leprosy and tuber- 
culosis, but only one bacterial disease of man has really been proved 
to be carried by them, and this is the plague. 
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The Plague. — ^The aetiology of plague has been placc^d on a sure 
footing by the labours of Kitasiito, Yersin, Ciinllie, Simpson, 
Thompson, Kolle, Martini, and llio Special Committee already 
mentioned, togctlicr with the Second Indian Commission. 

It is caused by tha Bacillm peslis ol Kitas:ito and Yersin, which 
is found in the fluid of the initial cutaneous vesicle, the buboes, the 
spleen, the blood, and the sputum in cases of pneumonia. When 
inoculated into monkej^s, cats, rats, guinea-pigs, squirrels, inon- 
goo^s, bats, jejboas, etc., it causes the typical disease, while in 
boviiics and ec[uiiies it only causes local reactions. Canines, birds, 
and reptiles appear to bo immune. It caiist'S a naiiiral ej)izodtic in 
rats, which a])parently is the true'diseasc*, from which that of man 



Fig. ^7,1.- -Rat Fi.i:a, 

must be looked upon as an <»fKiiooi. In rais ii pnulures cilher as 
acute or a chronic attack, the p«)Sl- mortem a]ij>earancf\s of which 
are different. * 

In the acute tyi)e a bubo is found in 83 ])i;r cent, of infected lats. 
being present usually in the neck or axiila. It the l>ubo is absent . 
a plague rat can be rocognizt;d by the subcutaneous congestion, i he 
purplish-red appearance t)f the mustdes, llie waxy, inoltled, or 
finely granular appearance c)f the liver, tlie ha‘morrh.igi>. and the 
pleural effusions. The diagnosis can be confirmed by finding tin' 
bacilli ill the bubo, tlie spleen, or the blood. 

The chronic type of the disease consists of oncapsnled caseous 
foci, or abscesses containing bacilli, and found in the ^J^Ieen and 
other organs. This form plays no part in the spi t'ud ol l lie disease. 
The epizootic does not continue with equal virulence all the year 
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round, for it appcfirs to be ]>rofounclly altered by the teiupiTature, 
being diminished in the hot weathc^* of tlie tropics and the cold 
weathw of the I'cmperatc Zone. Thus in Bombay the Plague 
Commission found i,7()6 plague-inf ected rats in one week in the 
season December to May, and only 20 to jo m the season June to 
November. The cause of thi^ variation has alteudy been given. 

But all rats are not equally infected, for it was found in Bombay 
that tliere were two jninripal .species, Epiftiys norvcgicus and E. 
rattus, and that during tlie epizootic period no less tlian 1,334 
1,766 bclonge<l to llic former species, while in the non-epizootic 
period it alone carried on the disease. The reason assigned for this 
difference was that the iniinbers of the flea ])Opulation of the two 
rats Were very ditferciit, E. nonh^^icus possessing about double the 
number of E. ralhts. h'urther, it was noticed that the curve of 
E. mtrvcf^icus infection began to rise', about ten days before that 
of E. ratlits, which ])()ints to the origin of the infection of the latter 
fr*)m the former in the first instanci-. 

E, norvc^icMs, which is not nearly st) numerous in Bombay as 
E. rati us, lives outside liouses, for the most part in sewers, drains, 
and stables, and has a gieat facility tor bun owing, and is a good 
clunlier. It, however, has never been found above the third floor 
ot a house, ft forms its lu'st in one of its burrows, and breeds all 
the year round, but has two s])(‘cial seasons, one in March and one 
from June to October, the average fiunily being (‘iglit. 

E. nittuH is more common in Bombay t llan E, especially 

in houses, where it increases, relatively to the other, up to the third 
floor, but abov(j that level it alone infi'cts the liousc. It is not so 
common in gullies, coinpoiiiuls, stable.^», gc)-dowiis, and food and tea 
shoj>s as A. norrci^iciis. The. etuiiinoii iiieeling-ground of the two 
species app(‘ars to be tiui lower floors of houses, gulli(‘S, and go- 
downs. riiough a doniesfic.at<‘d rat, il can elimb and burrow. It 
lorms its m>l iu cupboards, hea])S «>f firewood, etc., and breeds 
all the year round, but e.'^pecially from June to October, the average 
family being five. 

'I'lie spread of tin; ]>lague Iroiu E, norrcf^iicm to E. rattns, accord- 
ing to IIk' experiments <if the Coinmission, is neither by direct ccui- 
nor l)y air. soil, or food, but solely by the flea. Contact was 
( xcliided by placing healthy rats in the same room with plaguc- 
inleetrd animals from wliicli the flc*as had been remo\ed, when it 
was Jouml that none of them develo])e<l plague. The. ex])eriment 
was kept up for a long time, replacing dead infected rats with 
Ireshly infected rat>, and, furt])(T, tJic room was never cleaned out, 
so that the healthy animals lived in contact with the infected 
urine and feces, and even ale food polluted therewith, and yet not 
one contracted plague, thus excluding transmission hy contact, soil, 
and food. 

Again, when healthy animals were siisiiendiid in cages 2 feet 
from the ground, so that the fleas could not gi‘t to them, or placed 
on tlie ground, and surrounded by 6 inches of tangle-foot, over 
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which a flea cannot pass, as it is said to be incaj)abh* of ium]>ing 
more tlian 4 inches, or surrounded by u curtain of win* j'mu/a' m) 
fine that a Ilea could not penetrate it, and exposed 10 inlieuou, 
they csi:aped, though others not so protect e«l became infected, ilms 
dis])roving aerial infection. Further, the transmission l)y the r.ii- 
flcjL was proved by constructing a glass box, inside w lji<'li two wire 
cages were placed at a little distance, Init side by ^ide. 4‘:ieli standing 
in a tray tilled witli sand. J%ach caige liacl a lid, t hroiigh wliich rats, 
food, water, etc., could be intr(»duced, ami the whole ap]>aratus 
W'as covered in with line muslin t«> ])ie\iMit the escape of ilni ileas. 
A plague-infect4‘d rat and a number ol rat -Ileas were placj'd in one 
cage. When tliis rat di<‘d, a healthy ral wa-^ placed in the other 
Cfige, t'liid afte.r s«)iin* time the (had body ol the mlecte(l rat was 
rcm«)vetl, when it wms hmiid that the new rat hecann* inleeted w'ith 
plague, and llea?» coiuaniing ])l.igiii‘ haeilli ware found upon it. 
This exiierimeiit was repealed m.iiiv linu's, (5 p(»r cent. 4if the 
(‘.xposed rats taking tin- di-srase. I^'iirtlier. Ilc^as inlecU'd i>y l)iting 
plague rats, when jdaci'd upon healthy rats, produced the disease 111 
53 oent. of the I'XjxTimrnt s. 

The ('onimission c.ilciilated that the bloinl oi an ordinarv plagiu; 
rat ill Uvo-t birds ol the case-* eoiilams mole than i()o,ooo,o()o bacilli 
per cubic centiiiK'tie, and that a IIim’s stnm.ich ctmld 1h>I(1 0-3 enhie 
millimetre ol blood. 'I herefoia', when the Ilea gorged ilsrlf (m tin* 
average plague-sirkki *11 rat it received at least 5,(»o«> h.icilJi. .These 
bacilli are lomid only in tin: stomaeli and in tin* alimentary Ciiiial 
jiosterior to that visciis, espi»cially tin* nM^liim, «ind escajx; hoin the 
Jlcii solely wdth 1 he liec'e-^. It wa-. proved, howevtr, that the haeilli 
multiplied in llie h4)dy oi tin* Ilea by alh»\\ing Jiilecled Ileas 1(» feed 
soleK' im uniiih'e.i (mI rais, a fresli one being snj»[>Jied i-ach day, wJiiu 
abundant haeilli w’eie iound up !»> tin- iweltih, and iai(.e to the 
tw'ciiiieth d.iy, thus proxiiii; ih.it imill iplie.il am h.i\e lakeii 

j)lace, otInTwisc llu- oiigiiial ninnber ol b.n ilh wonM li.i\e luconie 
much dibit eil by the f<<MU with lie'-h bluod. 1*111 1 her, it was ilis- 
cijvered that the pmpoi lion of tlea'^ 111 w ho'-e Nlomaeli mult i]dieat ioi\ 
took place was sl\ times giealer in tin* e])idcmic iImii in the iion- 
epideinic sea-^on. hi the iormei s4-aMin the b-ndlli could hi; foiiiid 
easily uj) to the loiirih ainl ev<‘ii to iIm* Iwillili d.iv. while in the 
latter never .ifler the seventh dav. Inier.ied ileas ?vere h»iind to 
Irausmit the disease lor seven to lilieen d,iy-. 

Tile nielh<»d of iuiect ion prol>abl\ is in oiu ol two wm\> fitln r 
hccal pollution of the proboscis, or else la-e.al ])olhiti«'n «)f thewanmd 
m ule by the ])n)b«)scis, wdiich was lound (pule large einnigh lor the 
purpose of iiiirodiicitig tlie h.tcilli into the skin. i>oth malis and 
lemales can transmit the disease, but it wais found that one infected 
flea alone was imlikelv to do so. Tlie ilea most commonly haiinl 
on rats, and the one l)y wdiich the infection in tliese (‘\])( rimeiils 
was usually spn'ad, w.i^Xonopsylln cheopia, bur olbei r r.J'rralo- 
phylliis fascial us and Pulcx irritans —wvre found al-o (\ipdble of 
causing the disease. 



9X2 


THE ANIMAL CARRIEES OF DISEAS^^ 


Bacot and Martin liavt- proved the inoculative method of infection 
in CeralophyLliis fasciaiits, which, when blood»suc.king, injects the 
bacilli, when they arc incscnt in its stomach in such numbers as 
to cause tcmj)or*iry t)bstniction at the entrance to that organ. 

With regaul t<i 1 Jie s]>read of the disease to man, tlie Commission 
believes that the infection generally comes from Epimys raUus, 
because the habits of that rodent bring it into close rclationsliip 
witli man, and because the curve of its ej)iyodtic begins to rise ten 
to fourteen days before t hat ot tlio epidemic. This period is calcu- 
lated to be made up of llirc^e days, during winch the Ilea leaves 
the dead rat, to which is adthil aiiollier three days, wdiich is the 
incubation period of plngue in niaii, and five and a half days, which 
is tlic average duration ol !he lalal illness in man. 

Xenopsylla vhcopis ai>]Hars to be the flea by w'hich plague is 
spread from Epim\i^ ratn{i> toman. This rat-llea will not merely bite 
man when it caiiiiol gel lat’s Idood, bnt is capable of living tor 
three to four weeks on man’s blood, and is often found on human 
beings after in.si)<*clion ot ]dague-stricken houses. 

hurt her, it is believed that the sjuead (»J plagui* is due, not to 
migration of lats, bnt to thr carriage (d inlecled rats on ships, and 
ol fleas in unrcliandise or on human beings. Tin* Commission 
aiipaienlly con.VidiT the last lobe the most iinportaiil inelliud. 

Pneumonic plague, \\liir.li oec iirs in j-5 per cent, of cases 
during bubonic epidemics, spteads Irom man to man by bacilli 
carried by t lie air, for Sliong and league demonstrated that the 
sputum in invisible droplets containing viable plague bacilli w'as 
frequently to be lound in llie air near a pat ieiil. 1 cague and Barber 
have shown that the line dro]ilets ol '^jnitniii disappear veiy quickly 
unless there is a con si deni I »le amount <»1 aquetms vapour in the 
atiiiospliei e, as is found in very cold elhnaies, and lienee the ten- 
dency for pneumonic plague t<» spiead in tln^se lather than in warm 
climates. On the i»tb(r hand, the bubonic or septicamiic is not 
siiread from man to man, but from nils to man. The epizootic 
is the real disease, and the I'pidemic is only an offshoot. 

1 he above ietiology explains hilly the ])redisposing causes of seJC, 
Women stayinginoie in the house than men; ot liouse, of st'.ason, of 
cliin.Lt(‘, and also the carriage of llie. ibseasc from one idace to 
another by iieople, fod<le-r, grain, bales of cotton and clothing, 
rags, etc. 

Verjbitski in iijoS slioiied tluU bugs could act as carria*s of the 
bacilli, and this Ii;is been conilrined by Jordansky and Kladiiitsky, 
while Walker considt-i s( Uvucoyis yoinndaius to l>eone of the carriers 
of plague in India, ha\ ing haind 22 per cent, infected withB. peslis 
when collected from infect n I irat i ve hut s. Moreover, he successfully 
transmitted the disease Irian man to the rat by means of C. 
datus. 

In California, WluTry, McCay, and others have shown that the 
ground-squirrel (Ci/cl/us heecheyi) is subjiet to plague, and that its 
commonest flea, Ceratophyllvs acuius Baker, is the vector from 
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squirrel to squirrel, and, further, that this flea will bhc man 
Further, they record a subacute case of plague in a boy when- thr 
infection was believed to be acquired by contact with ground 
squirrels. With regard to the outbreak in Manchuria and Nortli 
China, Gray suggested that it started among men who liaiidled the 
tarbagan (Arctomys boha Schreb), which is susceptible to epizootic 
plague, and that these men on returning to their homes introduced 
the disease into three provinces, as pneumonic ond septicjeinic 
plague, while it was spread by the agency of the breath and personal 
contact of clothes and belongings by co(»lies travelling in parties 
and sleeping together in overcrowded insanitary inns, especially 
as the cold of the winter induced an indoor existence. These 
travelling parties infected adult males wlio stayed at tin* inns or 
were Lravelling, and so it spread to the ordinary population. No 
inf(jcted l ats could be found, in jo.ooo examined, while isolation ol 
the patients and their contacts, together with efficient disinfection, 
were sufficient to diminisli the death-rate. Furtlier researches, 
however, tended to sliowthat, though the tarbagan suffers at limes 
from plague, the epiz(K)tic is not extensive, and its direct r(*lationship 
to human plague negligible. Ttic pneuintniic form of plague may 
be ill epidemics, e.sjiecially in cold weather, but it is also to be nolt'd 
that, although it starts from association with an epizootic, it lends 
to die out without being succor(h*d by a bubonic outbieak.but it 
may infect rats and so cauM' a bubonic outbreak. The marmot 
{Spennophiliis cifrllits), wliieh is eomnH»n around Mukden, was sus- 
ceptible to the infection. There has lieen an epiz(K)tic in Suffolk, 
and a few cases of bubonic plague in ni.in. 

We therefore have lo consicler the role of the flea and the role of 
the vertebrate in plague, and with regard to the latter there does 
appear to be some such s<\pience asl his : — The enzovlk, the epizootic ; 
and these become in man : - -The endemic, the epidemic, 1 he pandemic. 

The fleas we have described in Chapter XXXIV. (p. 837). Imt it 
is nc'cessary to say a few \vord> with regard to the rats. 


GLASS MAMMALIA. 

SU13CLASS EUTHERIA. 

Ordj'R (iMRKS Linnaus. t;' 38 . 

Deflnltlon. — Eiitheria with toes armed with rlaws. Size usiiaUy small or 
medium. Front teeth ehiscl-shaped and separated from the grinding teeth 
by a wide space. 

Classlfleatlon. — This classification is t«ilcen from Swenk; — 

A. Upper front teeth two, both large (suborder SimplicidentatcC^. 

I. Fuir not sprinkled with quills. 

(a) Tail very broad, flat, scaled; hind feet webbed; size large- - 

Castorida. 

(b) Tail round or compressed; hind feet not webbed; size small to 

medium. 

58 
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I. Fore feet modified for digging, their claws very large; eyes 
.11 III cMfs very sin:il]; lorm si mil and .short; large oxlerni'd 
eln*»*k ]>ouch()s- -Ocajh vuia' 

j. I'ore Jirl not niodiiUMl lor digging; Iheir daw.s iiorjiial, eyi*'* 
Sind cars gciicr.iliy large; lorm slciuler. 

(a) Giincbng teeth <it least tom iii ejich j«iw, lail loiig- 
liaired, geiienilly Inishy. not sc.ileil Stiiintiu'. 

(i.j Griiubng tcs^tli not moie than three in e.nJi j.iw. or it 
four (Perogii.iihiis and /.«i«U'h) , tin* t.id ilosely haired, 
sonietinii‘.s -laly. 

(rl With l.irge estiMiial elu-ek pfiiielies Hrtitoinyu/iP. 

(o) Witlioiit ( \ti null ehe(‘K ]>onehes;- 

(i) Mind feet not gie.it Jv elong.ited, little if any longer 

than tront fi'et . tail not longer lh:in rest ot body 

- i\Jitndu‘ 

(j) lliiul ieel gieatlv c*longale«l, nme h Jongei tli.ui 

liont iec't ; tall niiu h longei than rest ol braty 

- /(ijHHiliift 

JJ I'ltt tinih shaij\ stiff. quills I'.irthizoutidu . 

li r])|iei Jiunl teeth loiii tile set oinl ]).in miiiute and pUued directly beluinl 
till In d ]i.ni . Iniid legs niuih longei than trout legs; e.irs veiy large, 
l.id \eivslioit (siilioidei J)ul*lii idt^filatu)-- Lcporida 

^^\^tI^v S It Kihifi (iiay, 

S./uh‘H’lsf ahd Maniifh. 

't tie geneia ol the Seaurnla', whieh (oiuvrn ns, may be k i.ogiii/e>l by tlic 
lollowing table taken tioiu ^\viik:- 

Sides without .1 billed nii inbiaiie t'^ubl.iiinlv Siiunufr, true sfjuiiiels and 
inaiinots). 

J. 'lad long, niiah o\ir one liali ol hnglli ot bodv; lorm slenrlei , 
(oior.itioii iisualiv spotted Ol aiiMkeil. 

(a) I'heeU | oin lies alisenl . t.iil Inisliy, the bans growing oiitw'ard, 
.olioii.ii tsi|iiiiielsj .S(///;/f,s. 

ff.\ ('|ie»-k I min lies preasit. I.ir;v; l-ol vrell liaiied, l>iil not bushy, 
niaiiily iinesliud 

1 \,mI ol liiiimb well deveh^ped; back ('on.spje.iioiisly stri])ed 
hiiglliwise w'ltii live d.iik and Uvo or fom white 
stupes. 

(A) lYi'iiiolais in iippei j.iw' one on imi h snh'; bin k with Iwii 
white .slripe.s; luni]) iiitoiis; l.iil with hciirs shoitei 
than re.st ol borly (easiein i In pm links)- 'J aunuit 
(I.) I’ll mcilars in up|K’r j.iw two on c.lcIi .side; back with 
tour white stupes; nimji greyish; tail willi tiaiis as 
long .IS lest of lM;ily (w^terii chipmunks)- huiitmui.s 
J \.iil of thumb nidinienl.iry, b.u'k strijieil ieiiglliwise with 
seven lines .ilternatiiig with six row's ol spots, or iriegiil.irlv 
and iiidisiiiii lly spotted with wlutisb, or pl.iin w'lllioiit 
eilln-i disl nil t .sjiots or streaks (ground sijiniTels)- I itrllus. 
1 1 'r.iil sill lit, h-'.s ili.ni oiii -hall ot length of body; foiin sltiut , cohiratioii 
always plain. 

[a) Skull highly .'ui'lied, (.msing the h.ead to :Lp]>e.ir convex above, 
tail veiy shoit fl.it li'iied; tiuiiuli-ii.iil well di*velo]ii*d, normal, 
fur shoii and full (piairie <logs) (.ynow/r*. 

{h) Skull nearly str.uglit, caii.sing the lii*ad to a'ppi-ar flat above; tail 
short, bushy, jioi tlaltened; ihunilvnail bioad and flat; fur 
long, cojirse, and heavy (woodchiieks)--jl/rtWMo//fl. 

B. Sidcb with a densely furred menibr.ino joining front and hind logs (sub- 
family I'tcromyiiiai, flying squirrels) — Seturopierus, 
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Genus Oitelliu Oken, i8r6. 

Synonym. -SpermophilusV,CAivic‘V, 1825; Ciiellits [Jc 1 iloiist(‘iii. 

Definition.- -Asatiovc. 

Type Species. - Citrllus citvllui. TJnnanis, 17^)11. 

We are. however, concerned witliC*. biecheyi and with M. bohak, 

Citellus beecheyi K'u hard, 1829. 

Definition. Citellus oi laif^e mzi* with pioiniiieiil e.irs. 'I'ail moie 

thiin t\\o-tlin'd>^ot l)o<l\-l(‘n}*1li. ('oloiii iiUtvi- nn\rd bhu hand ]>a1e veilowish 

brown . 

Remarks. J Ids is llie j'kiuikI s«|iiimi1oJ C'cihiornia nifiilinned alx)\e. 

Genus Marmotta rdmnenbai li. 17711. 

Synoi^m. - Siorr, ijmi. 

Definition. Ysuhnxe 

Type Species. -Munthttii niitmiii-t iann.iuis, ly-jS. 

Marmotta bobak Mulh r. i;7>>. 

Definition. .\I<ii tni>il.i ol ini‘*iuiiii si/imi-si-iuIiIiiu; Ihe tviu', biiLol iiiiilorin 
iciloiii, bt'iie^ .)iio\e velluwi-^ii brown. omiI.ihI willi lilac k. 

Remarks. I he* I*% tin tarli.ii'.iti oi Mfint;iilui .iiul Ci'iitral .\.sm. 

I'xMiiv Mi hip-is (iniv. iSji. 

AV/a anti Min\ 

The genoia of the Murnl.p. whit h » oiieern us. may l>c rectif^nizoil as folhiw**: — 
A. Crowns ol grinding leolh, with tuheioles .l1I.lTl^ed in li.iiisversf* rows. 
1. Kows ol iiibeo les m gninhn^ l«H*Lh lli-ee, vei v ilislinct in upper 
j.iw; lad loiiK and sc.ily. Stdif.uiLiU Mniintr (Old World ra is 
and niioe). 

11. Kows of lubeiclos in ((iindin^ ti'elh two, l.iil /^lunuallv* hiiiry 
Snhf.iiudy ( riivtiiuv ( Vmene.oi i.its .uni him*) 
li. ('lowns ot i;riniiim' le«*lli iliMih'il into r.iisisl luups or tiian^les ol 
piULiiud, not tnlnMcad.ii . 

I CpiuT liont teeth iiaimw, eiunpii'sseil e.n h nin* tliiiker tluiii 
wide at b.ise: boflv noi i Iiiinsv; l.iil .iIwmv's Inn;-: i*\vs .iinl 
e.iis lai'f'e .iiid pit>niiiieni Siihl.iinilv \ r iwinut i.iis 
.ind e.ive rats) Svohmm 

II. Upper Jront teeth broad. e.ieU one widei tli.iii lliu-.k at b.ise; 
liodvchnusy ; tail short ; pyes .uid ears sin. ill .ituIimi oii'^pieiioiis. 
Subl.iniily Mitioluuc (\iili-s and lemmings) 

Subtamily Murinse lUaii<l, T.S57. , 

Definition. \s above. 

Remarks. The Mnriii:e cuinpiisi* ihe };eims A/i^wiv* Tioiiessarl, 1837, \o 
whu li belong the idls and nine, ut whi< ii two aie oi <;ieat iinpriitame in tiu 
spread of phijziie viz., h'.pimyit raUits and b. twyiui^nns. 

Genus Epimys houessart, 1S3;. 

Definition. Murina; with first and second uppi r molars, w'lih two tiilKTi !•••< 
on inner side. Upper incisors with outei eullim; edge eiilro. 

Epimys rattus Lmneeus, i7«-,s. 

Synonym. --A /ms- rattus Uiiiia,‘iis. 

Slender rats with very pointed muzzles and largn out -stiindiiiM «mis, lai{£e 
iwomiucnt eyes, long tail, and greyish-black lur. 
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The tail, which is 25 insr cent, longer than the length of the head and body 
together, is brown and rcgultirly annulated. Feet medium-sized, but compara- 
tively long and slender. 

Body Vririalde, 14 to 19 centimetres in length. Colour variable: light 
rufescent, brown on the dorsum, white or grey on the venter, but may be 

darker or lighter. Mammae two to 
three. 



Fig. 474. — Pi.Ac.UH Rfm-.rvuir. 



Fig. 475. — Head of Epimys 
rattus. 

(After Hossack.) 


There are two varieties of this 
rjt: alexandrinus, which is larp[er 
.incl luMvior; and rufescens, which 
is .srn.iller and redder; but there 
are any number of intermediate 
.siM'cics. It breeds frequently 
tiiroiighout the year. 

It is essentially a house rat. 
living in the tiles or thatch of the 
rf>of, or in holes and recesses in 
the floor, but it wilh live in the 
crowns of cocoa nut trees. 

Us pathogenicity is important, 
for It IS the plague rat of Upper 
India. It is supposed to have 
entered Europe with the Asiatic 
invasion. 

Epimys norvegleus Erxlobcn. 1777. 

Synonym. Mtts dfcumanub 
Pall.'s, 1778. 

L.iige, he.ivy r.its. with heavy, 
uniformly t.ipenng tails; dai’k 
« tiloiired ilors.illy, lighter coloured 
veiilrally; cuily Sy per cent, of the 
li’iigth of the head and body. 
Ileiivy, (le.sh -eoloun d feet, short 
louiKl ears, and broad heavy 
snout. 

Colour brown on the dorsum and 
dirty white on the venter. Fonl- 
I).ids large; heart-shaped mamiaaj 
leu to twelve in niiml^er. 



Fig. 470.' -I 1 j*.ad of Epimys 
norvegicus. 

(After Hossack.) 
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This is the brown sewer or ship rat. which is supposed to have come from 
China to Kiirope. and from Europe to India. It is the plague rat ot Bombay 
It is very prolific, producing several litters of eiglit to ten young per aiimini. 

Tlie chart of plagm* is as follows: — 

Plagui*:. 


Oreanknt. \ 

Infected 

Reser- 

voir. 

■ i 

Transmission. | 

Bactllus Man. 

Miirina*. 

Bacilli 

pestis. 


obtained by ' 



biood-siicking. . 



■ ■ j 

Ingest] VC. 


Propa- 

gative 

Ilosi. 


Infection. 


Fleas. ! Bacilli in faeces 

j into wound bvbite. 

; ('ontainiiiali\o. 

More rarely 
! iiio^nlativc. 


3. LICE. 

Relapsing Fevers. — With tho downfall of Schaudinn*s viiws many 
authorities consider spiroclurtes to be bacteria — e.g., Dobell con- 
siders them to be such because the longitudinal division is stiid to be 
based on imperfect obscrvjition, and hereditary transmission can 
occur with BaciUus cuenoti in the germ cells of the cockroach. 



Fig. 477. — Pediculus corporis de Fig. 478. — Pediculus corporis de 
Geer. 1778: Male. Carrier of Geer, 177S: Female. Carrier 
Typhus, etc. of Typhus, etc. 

(From a photograph by J. J Bell.) 

Many of them are said to be flagellate; their nucleus is diifuM*, like 
bacteria, and there is no conjugation, sex formation, or encyst ment 
known, and it would appeiu: as though a coccoid-hke infective 
granule was th(‘ important method of their infer! ion of the host. 
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They therefore behave more like the bact(Tia lluin like animal 
parasites in the carrier. 

For our ])rt'Ment jnirpose n*lapsiiig fevers may be divided into 
two groups ci^ follows: 

I. The Louse (iroupf which is characterized by being carried by 
the louse. Tliese are the European, tin* North African, the Indian, 
and the American types. 

From the infective blond the spirocli.vtes pass into the alimentary 
caiitil of the louse, and from ihenct* into its ccehmi, where they 
remain, and from tliere 1 liey find tlieir way into the eggs, which are 
infective, as arc tlndr larwe. 

Infection of man is brought about by contaminative means- i,e., 
the louse ill biting cau'^es iriitatioii, the man scratclu's his skin, 
causing abrasions, and at the same tiniii kills a louse, trushes it, 
and rubs it into the abrasions, which becfum* infect t‘d. Nicolle 
and J-51ai/ot b»*li(‘ve that the. organisms which are infective are 
graimh'S just befor<* ihev n*ap}i<Mr as s])irocha'tes. Sergent and 
jM)li-y have stated that tin re were veiy small virulent forms in man 
dm ing a]ivn*xia. 

In lids hfe-cycle there is tn> de!inili\t‘ lu)st, merely two Jiosts 
oi equal value. Only the iuM'Ci isthe/>ri st;rr(///Vu/n>s7 aiul t he vert e- 
hrati* the intermediary host. 

I. 'liiH Lorsr (iKovp oi Hi.i ai»sin(; h'lVi Ks. 



Pn ^crttaltee 
/lost. 

Presrfvalit t 
ResenhJte. 

t of id lOH 

Jnttir- 

metthU 

Host. 

Trans- 

mxssxon. 

.S', yii urrcitt,^, 
.s ht’thira, 
S ,'iirtrn, 

S. 

Pcilic'uhis 
( orpoi 

1 .!• e bv 

Ik ritlilfirv 

Small lornis in 
hixlx iiivity. 

<'iintaiiunntive 

M.in. 

Small 

blood 

tuiin.s. 

Injri'stivc. 


Spirochsetal Epidemic Jaundice. 'I'lns i^. e.aiisc^d by Spiroschnu- 
dinnut iitenduomnrrhii^^hc, wliii h may liave its reservoir in rats, 
from wliicli it pinbably esiapes m tin* urine, and after living in 
water enters via t he aliment arv eanal or the skin. It is believ(‘d to 
have been (Mtised. but v«M'y i.ir ‘ly, astlie result ot a ral-bite. It is 
introduced liere as a < oiivenii iit ]dare, tliongb not known to be due 
to lire. 


Parasite. Ho\t. Rcscri'tnr. Method of Infection. 


Spiroschaudinnta ^Tan. Kals (?). Conlaniinated water (?). 

xeterokeBmorfhagia. 
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IT. The Tick Group, which is chanicterized by being spread h^^ 
the genus OrnUhodorits. The known forms are t he African (perhaps 
a separate East African), the Persian, the Colombian, with the 
i'aiiamanian. 

This group differs from the hmse group in the ])re-eiiiiiu‘nce of 
the infective i^ranitle, wliich, according to mnny autliorilies, is in 
itself doubtful. 

Spirocliaites enter tlie tick with the infective feed, l)ore their way 
into the cells of various organs, and break uj) into coccoid bodies, 
1 he infect ive granules, fhesc* granules pass int o t lu* scicond gencra- 
tion, and si>the tick is a preservative reservoir, Tlu*y also pass int<» 
the Malpighian tiibiiles, from which they esca]H- wlien the 
thick white Mal|>ighian cxcremi-nt is passed, which only lakes 
place towards tlic end of a feed. J'lie spiroclii'ctes now cut it 
liie new host via tlie hole made in the skin by the tick for its 
meal of blood. 

If. Till'. Tk'k (ikcmi* 01: KFi.Ai*si\'t; I'r.VKRs. 




/ Vc'.s* nuihor 
/hist. 


J«'onus a Hum I in 
A'. diiUoni iiiid 
Jouiul in Al I l- 
ea, I'ln.a .\iii 
I a, ('iHoniliM, 
l*:ui:uii;s, :iiu' 
pei 1 i.'i|i'i Ml 


SpuLics of 
Onuth^ulonts- - 
r (>. moit/jata, 
(>. Utriratu, 

(). 

and |K'ili.i|is 

0 


/ srma- 


/ nter- 

/'ran^- 

mission. 

1 ioo 

Rcsmioir. 

/ H feet ion. 

mcdia/t I 
Host. ' 

riie lit kh 

llie 

M.in 

.1 ... 

blood 

hv 

inte.( ti\(‘ 


spiro- 

li(‘MM)il.irv 

L;raniilus(>') 



tijiii‘>- 

- 



iiii 

Con til mi- 


Ing»‘sti\i* 


native. 


We have followed M.dfour’s suggi'slinn that the l*i rsian ri'l.ipsing 
fever is not e.aused by Ari^tfS persiens, but by a species ol Ornitho- 
dorus, proliably <). suviL'jivi. It must be admitted ih.\l many 
aiithoriti(‘sdisbelu-\e in the inlei-.tive granule. 

• 

.j. IMH.KIJOTOMUS FLIKS. 

Verruga Peruviana. It haslMwn suggisN-d iluit llu-carriorol lliis 
(liswiso may hr Plilrhif.imus vrrriKanm 'rownsml, toil, Imf tins 
appears to bo very <ioiil)t fill. 
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E. DISEASES OF DiYKNOWN CAD<3AT10N. 

The evi(l<*.ricc in favour of pellagra being an insect -borne disease 
has not increased, and many authorities believe it to be a deficiency 
disorder. Hie insect s which were accuseil W(;re species of Simulium 
and some Chironomid biting flies. There* are suggestions that 
Rocky Mountain fever and tsutsuganmslii disease are bacterial 
infections, and Noguchi has found a spirochaclr in yellow fever. 


Diifiibc. 

if Obi. 

1 Rn^rrr.ni' 


Ciirrnr. 

IfifpChMl. 

Vappata< i 
lever. 

Man 

1 

1 

1 

Mltuid suikini^. 

Jngeslive. 

S|)e( U'h ol 
plilt'Iiolomiis. 

BWea. 

Inoiulalive. 

Derif^iiL 

lexer 

Mail 1 


Blood -huc kin^. 

!nge.sti\ e. 

Str»umyia 
mli.\ (?) 

Bites. 

1 noi Illative. 
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level . 

Man. 

i 

Man in 
nnlii 

1 otlai'k^. 

L>loo(l -sulking. 

1 iigestivi 

Cttlnpii'^ 

Bites 

Inui Illative. 


1 

1 

Mon- 

keys (>). 




R<)« ky 
MuunUhn 
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Mai. 1 

1 

i 

1 

! 

Blood sinking 

Ingebtn t . 

Pi rmiU'fulor 

viftubiitb ■ 

/) {iHilenom. 
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(?) 
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disease. 

■ 1 
Man j 
1 
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- - - 

A rntcolti 
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tikamu^h'. 

Bites'. 

(?) 

Treneh lover 
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1 

— 

Blood -MU king. 

I iigeslivi . 

J.ll V. 

Bites. 

Conluminativc. 

'J yplin'- 

Man 

- 

liloofl-sui king. 

1 ice. 

Bites. 


1 

. . . j 


liig(-slivi\ 


h 

A« 11 te 
anterior 
TX>liomyeliiis 

Mari.S 

i 


Blood -siu'kiiu;. 

In live. 

Stomoxys 
(nU itrinia 

ISites. 

Inoculative. 


F. CHANCE TRANSMISSION. 

Numerous blood-sucking and non-blood-suckinp; insects nay by 
chance obtain an organism and carry it in their proboscis, and 
directly infect an open sore-- -e,g., flics and yaws, which, according 
to Castellani's observations and experiments, is far from a rare 
occurrence. 
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G. IMPERFECT CARRIAGE OF PARASITES. 

Parasites may develop up to a cia-tain point in the alimentary 
canal of insects in which they are unable to complete their life- 
cycle—^..?., the malarial germ in many anophelines only proceeds 
as far as the ?ygote. 

H. TERMS. 


Tkrms for Animal Parasites. 


Definitive host 
Intermediate host 
Intermediary host . . 
Definitive reservoir , . 
Intermediate reservoir 
Transmission 
! nfedian 
Contaminative 
I HOC It t alive . . 
Ingostivc 


Host with sexual life of 
parasites. 

Host with asexual life of 
parasites. 

No development of parasite, 

• '^Merely carriage. 

Natural supply of infect ion of 
intermediate liost. 

Natural supyily of infection 
for ch‘linitive host. 

Passage from intiTinediate to 
dcfinit ivehost. 

Passage from delinilivc to 
intermediate host. 

Abrasions or biles contami- 
nated by fa*c('s, etc. 

Parasites injected by insect 
<hiring l)iting. 

Parasites taken into alimen- 
tary canal pry os. 


I'lRMS 

I njcctcd host . . 

Infected reservoir 
Protective host 

Propagative host 

Transmission\ 

Infection J 


.. Vertebrate infected by bac- 
terium. 

.. Vert ebratr carrier. 

. . .Arthropod carrier wiiliout 
germ increasing in number. 

.. Ariliroj)od carrier with germ 
increasing in number. 

. . As in animal parasites. 
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SKCTION II 

VEGETAL PARASITES 

< MAI'TKK XXXVI 

SCIIIXOMYCETES 

ProhmiiMi V ■ niiillophvtJL — Sclu/<iinyci*t.icii.i' — KiibactoriaU's — Coccaceas — 
14. i.:Llla ccaa- — SpiriUac<\c --M ycol>ackMTciceaB — Keforoncos. 

PRELIMINARY. 

In our ])r(‘Vioii-. nlitioiis wo dn-w at ((‘ill ion to llu* iniincioiis tcxt- 
hook-^ ami o.mily jivailaldo woik^i on bartcriolof^v, winch wr fUr.ulccI 
noi loi'onMclcr, .nid wv! hold tc» that vi(‘\v still: lull we nolicu that Ihc 
works on this subject, as supplu‘d to the student ol medicine, are 
])i*rhaps somewhat lackiiif^ in systematic classilical ion. 

'I'o meet this need W(* have w'rittini the presiuit chapter, whii Ji 
mer(‘ly considers those bacteria wliicli are ol iin|)ortance from the 
point of viewol tropical medicine: and instead ol |:<i\ injj: d(‘Scrii)tions 
of their ch.iraclers, these an* merely indicated by tables. Ileiice 
it should be ns(‘.d m conjiiiK t ion w ith a j^ood textbook on 1)ac.t(Ti- 
oloi^y, III which the details w it h niereiice to t he species can In* found. 

It ii well known ihat the nomenclature of ihe brnderia is in hope- 
less eonfiision. but an Internal iiuial llolanical ('on}['res^ was to liaxe 
been held in London in i()i3. .it which the medically iin]>orlant 
nomenclature of the schi/.omycetes would have bee*!! considered, and 
prob.iblv some sue.h e(»nf't e>s will take placr alter the war. 

In t he meanwhile 1 he leadei can find the l•\lsrinf.; rules in ' Kej,des 
Intt rnatHuiale'^ de la Xoiiieiudat lire Jhitaiiicpie,' ])ublished in Jena 
in H)\j . . and we may j'ei hapsbt* permitted loremiiul him that names 
of (n‘der>i sluMild end m airs, or suborders in -hirer, and of families 
in -aceee, whih- names nf {'(uu ra miisi be in the sin|:»ular number ami 
trritfen with a cdjntitl Irtirr, and t hose of siibiifeiiera and sect ions sliould 
resemblo that of the t;i mis. 

With regard to spe« les, ii is designated by a binomial name, the 
first portion of wliich is tin- ^meric name, while the second portion 
is the specific name, aiul is usually begun with a small and not a 
capital letter, .and is, furthei . ot the nature* (»f an adjective as a rule. 

It is difficult to say wJiat shunld b(* taktui as the st.and.ard for 
bacterial nomenclature and classification, l>ut it appears to us that 
it is useless to go furflmr back than Migula : in any case the reader 
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will realize that in no instance can a spc^cies be desif^naied by more 
than two words— viz. , i he. geiuTic and t he spcciiic. 

With ro.gard to lljr vnlue of bacterial species biis(‘(l upon biolog- 
ical and not upon niorpliological difh'reiices, tlu^ remarks which 
we wrote on this subject in regard to the Protozoa hold good lien*, 
and need not be repeated, while we woiikl rc'ftT the reader again to 
the section on evolution in ('hapter V.. p. 

The Rflgnnm Vcgcfabilc, or vegetal kingdian, is usually divided 
into four great phyla or groups- viz., the* Thalh)phyta, the 
Brieiphyta.tiie Pteridophyla, and the Phcinerogam.-e, but of all these 
onlv the. first necjd concern us. • 

The Thallophyta inrlude a great variety of ]>hiiits whose vege- 
tative body may consist of one or in.iny cells, Jonning a im>re or 
less brancli(*d slructiiri*. 

These i)lants may l^i* defined and classified as follows:- - 

PHYLUM THALLOPHYTA. 

Definition. -Vegelabiles with a cellular '-Inictun*. which is geiUT- 
allv' litlle differeiitijiti’d, aiitl reproduriiig asexu.illy 1>\ rlivisioii 
and by sport* formation or si'xually, after i*onjugalion, bv tK-^naes. 

Classification. -'I'heTlitilloiihvia m.i\ bi* divided 

A, Tbiillophyta wilh chrnmfit*>ph(ire.s aiul oil on witli chloiopliyll — 
Cl.iss I.. 1707. 

i$. 'riKillopliyUi witliuiit iJiroiualox^horch or chlon)pU>lL— ('lass IT., 
FitngaceiP UniMi'Ms, 173;. 

Theie can be no doubt that the Piiugacea* are ilescendanls ol tlu* 
Alga*, wliicli, l»e<'ause ol a sapro])hytic or ptirasiin eiiviroinneiu, 
havi* altered their fotxl habits and have. ada])ted themselves to new 
methods ^>1 nutrition, and li(*nre no longer ri-cpiire ehiomatojdiores 
or cliloro])hylI, as liny no hniger manufaeluie their lo<id wilJi tlie 
aid <jf sunlight, Imt subsist (»ii flec.iying aniinnl or ^■eget.ll iiiateiial 
ricli ill organic subsi.un es. 

Tln*y may be ])arasil ic or saprophytic, or a Inrin wljit h is usually 
parasitic may .i1 tiiru-s lu^conn* a saj)ro]»hy1e. or vice rrrsn. 

With regard to their origin, the three great tli\isious probaldy 
differed in llieir e\olmion: thus the Schr/omycel es are ]»iobal)h 
derived Irom tin* ('vano])Iiycea‘, or Blue (*ire(*n .\Jga-, wliih* tin 
Pliycomvc.et es and the l£umycetes stand in closer relationslnp witli 
the Chloro])1iyce;e. or (rieon Alga*; and it is bec.nise oi this great 
difference in origin that the Sohi/omycetes are. kej>1 a]»ail Iroin the 
Fuagacea*. and are classified with tin* x\!ga*, althougli they are 
often included in the loosely used term Fungi (auctoresh 

Another less usual classification is to divide tlic Thallophyta into 
two great groups, of which the first includes the ('yano]>hy<'ea- and 
the Schizomyceles, while the second embraces the Myxoinycetes. 
the Peridine®, the Conjugate, the Diatomena*, the Hcii ioeonta*. 
the Chlorophycefe, the Charace®, the Phycomyeetes, tJic Ph®o- 
phyce®, the Rhodophyce®, the Eumycetes. 

We will now turn to consider the Schizcunycetes. 
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SCHIZOMYCETACEA Naegoli, 1857. 

Definition. — ^Thallophyla withoul chlorophyll and as a rule with- 
out chromalophoros, with the vogtil alive body consisting of fi 
single cell, in wliich the nucleus is not present in the form typical 
for ot Jier tliallophytes. Reproclnct ion by fission or spore formation. 

Classification. — ^The Schizom5^cetes may be divided into orders 
as follows:- ■ 

A. Cells ivithoul sulphur or iKictcrio-purpurdn — Order I., Eubacteriahs. 

B. Cells continnin|> milfihiir- -Order 11 ., Thiohacteriales. 

C. Motile rods in pseiidciphisniodial masses embedded in a gelatinous 

nuitnx n»i(l lorniing highly develo|x‘d eysts-- -Order III., Myxo- 
baLtcritiles, 

Only tlif first contains forms of importance in tropical 

medicine. 

ORT)I£]< I. P:UBArTi:RlAhKS. 

Definition.— Sell izomyceto which coufam noithei suljdiur nor 
hart eijo-purpureiii. 

Classification.- Tlie l*hibarl4M*iale«^ may be divided into lamilies 
as follows' 

A. Cells, in free coiidilnin. usually' globiiUr, in division somewhat ellip- 

Ijcal — Family 1. toaaceiP Zopf, 1885. em^Mcfavt/ Migiila, 1900. 

B. Cells, long or short, cylindrical, straight; division one direction — 

J‘'amily 2, Uacilltceat Fischer, iSg^. 

C. Ceils, spirally curved or representing part of a spiral; division in one 

direction — Family 3, Sptf%llacc€P Migiila. 1900. 

1.). (‘ells, surrounded by a sheath and arranged in elongated filaments — 
hanuly 4. ChlaniydobactcriiuetF MigMla, 1900. 

K. Cells shoitorlong eyl1ndr1c.1l 01 fiUmeiitous. often elavate, cuneate. 
or irregular, with enclosed gr.inules, lulaments without a sheath-— 
Family 5. ycuhat tvriaccet Vht^ivr, 1901. 

The Clilamydobaclenarca* do not concern us, but the other 
families ri*quire some consideration. 

FAMILY COCCACEjE Zopl, 1885. cmendavit Migula. 1900. 

Definition.— Eubactcrialcs in winch tJie free cells are usually 
globular, though in division they become somewhat elhiitical. 

Type Genus.— Hallier, i860, cmendavit Cohn, 1872, 
and Winslow and Rogers, IQ05. 

Ciassification. — ^I'his family, which contains forms of importance 
to us, may bi‘ divided into two ta-ibes as follow's: — 

A. Parasitic on plants and animals, often growing best anaerobically 

but frcquentlv with difliculty and in small amount, or even not at 
all, on artificial media ; in pairs or cliains, generally but not always 
staining by Gram, anrl often producing acidity in glucose and lactose 
media, and when augmented generally white or orange— Tribe I., 
Strepiococcea Trcvisan. 1889. emendavu Winslow and Rogers, 1905. 

B. Facultative parasites or sapiojihytes grotving best under aerobic 

conditions and well on artificial media; in cell groups, packets 
or zoogloca masses and oltc‘»i Gram-negative, and when pigmented 
usually yellow or red — ^Tnlic II., Mtcrococcea Trevisan, 1889. 
ewendavif Winslow and Rogers. 1905 
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The two tribes may be divided mto genera as set lorth in the 
following tabic: — 

Diagnostic Tablb of the Family Coccaceas Zopf, 18S5. 

Growth iind (^rbohydraii's. 

I'oor and lermcntcd Good .iiul not fiTincnlcd 

(Strept ococcoad . ( \Tu* roccx'rf.-v) 

Gram's stain 1 niont . 

I I 

Nc*tj;Jtiw. Posiliw. Yolldw* I Mack. 

I I 

I. Net'iseriii Pij'incnt. 7. Rhothcouns O-IK ii» 


Absent 

I 

Cells 


Preseni Irrej'iilar ^nxips. Packets. 

I 8. Microcnitus. 9. Satcina. 


Ill r.oogbpti Mfil in zojikI'IM Orange. Wlntc. 

masses. m.iss(‘.s 

I 5 sAiirncocdis. d. Uhoiouns 

2. A&cococcus, Mur])hdlogv. 

bile .itui s.iit 


I*.iirs (ir clMins onca])- ('li.iiiis. >j»»l (‘inaps.i- 

^iilalecl boUihlu 111 l.iled. not soluble 

bile and salt .solu- in bile or <..ill solii 

tions. (ions. 

3. DtplOoOCCUa. 4. )>in pfocnccua. 

We are, Ijowtiver. only coiieerned wiili certain genera ol tiu: 
StrcplococcffO, which are Neisseria, J>i|)lococ(:us, Streptococcus, 
Aurococcus and one genus of t lit* Microcoec'ea* — viz., Nigi ococciis. 
As Micrococcus tnelitensis is otteii clongafiMl (noccobacillus) , wc 
propose to place it under a se])aratc heading, * Inccrta Sedis/ 

TKIBE 1. STliEPTOClXICE.'fJ Trevisan, 1889, emendavit Winslow and 

Rogers. 1905. , 

Genus Neisseria Trevisan, 1SS5. 

Synonyms.- -Micrococcus llallier, pro parte ; Diplococcits 

Wcichsclbaum, 1887,^^0 parte. 

Definition. — Slrcptococceie growing best, and ofti'ii only, aerobi- 
cally, with or without pigment formation, usually pn‘seiil in pairs 
without a true capsule, and in exudates usually intracellular, and 
readily decolourized by Gram’s method of staining. 

Primary cultures grow poorly on usual laboratory media, but 
best on media containing glucose or blood siM um. No lysis wit h bile. 
Ferment carbohydrates usually with but slight acid production. 
Type Speeias. — Neisseria gonorrhcece (Bumm, 1885). 



926 


SCHIZOMYCETES 


Glassifleatton. — ^Thc genus Neisseria includes the following species : 

1. N, gmorriiara (Kuuuii, 1S83), which is the cause of gonorrhaa. 

2. N, intracellular is (Wrichsclbiiiini, 1887), which is one of the 
orf^aiusms causing cpid(‘iiiic cerebro-spiiuil meningitis. 

3. iV. sicca (von Liiigclsheim, iqob). 

4. N.flara (von Liiigclsheim, iqobj. 

5. -V. I>$eitdomoni ngilidis (Klsw an<l llunlumi, if)oq). 

6. X . fumuneningilidis (Dojitcr. 3()ii()). 

7. -1 numlwr of hclcrngcncous siniins, scpaiablc by (lie agglutina 
tinn and abs()r})ti*)ii tests of specific, iininuiie seia. 

Tliesi* vaiious sliains tiiul gnuips ran be dilferenliated iioni one 
aiiollier l)y Ilii‘ tests se! forth in 1hi‘ following diagnostic l.dile--- 

I Mac.nosi le TAiai- or thi- flj-NC.'* Nfisskria Tkiivisw, iS.ss 
('•I iicoM* Af;ar. 

. . . ! 

ri^niriK .lI>m lit pri\*,i‘nf 

(P'Ja\a (Iroiip) 

(iliuosr aiul iiuiUoM' Glucosc' .incl maltose lermoiiltMl 

I SiUTh.iro.se. 

i i . . I 

Only glueo>.e fenuentrd Hnth fennuitefl. | | 

(CioiiorrliaMl GroiijO. | I'ernnMiti'cl No c haiij^e. 

I Siu cli.iii) •( .111(1 , i! . 111(1 I 

In f^oiioiilioMl int(s I Kills, tiiiiti'C II '*‘(1; l*rii(*tose. 

Sejurahle hy Jihsdi p- | | 

liontr*?! Ill I 

1. (totiou Jurer. ^ j b'enueiiU'd. No cli.iiiR(*. 

Neithei feiiTientcil Uiiih 

(.M«'iiiMf>oc'(u ( ,it Iciinciili (I S f’inua q 1* .indll.* 
Gioiipj. o .S/I nr. (III). 

In epidenijc ceieluo- • I., .'iml M. - Klv 

spinal IldOCllOllS. IlnnKi'-n 

SeptO.ililc bjM’. oiielLini's alisorptir.ii li a. 

S]ien1ic inlracHliiiaris 

AliMiilied. Noi al>sorli(Ml. 

2 . Intravellultnis Sjh'i ifir ^iscmJomeiiin^itidis 

n^kliitinins. 

I 

Absorbed Not :i iism lu'd. 

I 

Pst'iultniu'tiin}iih(!i\ Spciilic p.ii.iiiieniii<>ii idjs 

.iKf;liitinins. 

I 

Absorlx-'d. Not absorbed. 

4. ParameningUidii. 5. lleterogeneaus Group. 
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Genus Diploeoccus Weichselbaum, 1886, enietuiavit \^'inslo^v 
and Kogcrs, i<in5. 

Definition.-- -StivptDoucccjt ut^ually 111 mu-.apMilatod pairs, ioiiumf' 
acid 111 glucose, lactose, saccliarose, and iimlin. lla niolysis usually 
absent. Cliaradciislic group stTiim H'aclions. Soluble in bile salts. 
Uiidergoautolysisine.iiltiiros and in einulsionsoi physjologieal saliiu*. 
Type Species. Diplococutm ftticitmoni<r \Vri( hMil).iuin, i88(). 

Remarks. -T 1 h‘ genus contains ilie. organiNins assoeiai«*d with 
pneumonia, ol wliicli lliere. ani man\ sir.uus sei>.ii.ible by >eiuin 
njactions. Tlie genus recpiires I mi her stud\ bclore a deliiiite 
clas'^ification can be given. 

'r\vognm])sarer('*a)gni/fd viz., tlmsow liaii r\lnbit a diploroeral 
iorin and ai e U'^ii.iilx oval or laniaMilatt^ in slia])i‘ (IMicuinoniti gron]0. 
and tlioM' which ate jn chains and rounded in Iorin LMuco■^llsglou])). 
iiiese gion])s iMii be Imther ditleri‘nti.ite<l by ^ iiological lest*, and 
by eninplcmeiit lix.itmn. 

Genus Streptococcus Uo^enbach. iS'< |. cmcnducU Winslow 
and Ungers, 1005. 

Definition. Sti ei»locorrea ]»ai.isit u in short or longehainsor])ah s. 
forming a Lirg*- (piaiiliiv of acid in ferineiiteil sugars. Iheinolysis 
present or absent. With(»ut char.irteristie gnni]) sei uin leaetioiis. 

Type Species, ^treptoimrus vry^^if^chUos Vv\\\k'\^k'\\. iSS-j. . 

Remarks.- Stieptoccoci an hecpiently iound in diM^ase in tin 
tropics, as pninaiy «ig<'iits causing the j»athoh»gieal changes, and 
as secondary 01 terinnud inlections in the c.ouise ol ilhu'''Ms due to 
other causes. 

iiicv arc ic'-p«nisibl(' lor se\eial tyi)cs ol ])m*ipcial le\cr, oJ 
ab'iccbses, (d s«‘pt iCteini.is ami ol skm <lisi ases. 

Natural Habitat. Most stieptoc<icci are louinl a>. ]>ai.i'^it<s (or 
sa])rophyles) of the nose, ii.isn])htiryn\, and .dinnnlaiv ('.inal ol 
^eltebralc aninnils, lint ihe^ tan also be Iound in ihi- almient.iry 
tract of the iiivei lebiaia, and ap|iaiently tdsn, luit to a less e.Ment, 
Jiving on or in plants, 

iM-oin lhes(‘ natural homes they may ])ass to air, siiil, milk, 01 
water, and .so may be conve\etl ln»iii one animal to aiiot hei , as they 
arc extremely resistant against heat and dnnighl. * 

Thus .S\ sahriiynis .\iidiewes and Ilorder. lijoti, lives in iioiinal 
human saliva; .S. horinus jlniadhiirst, in bo\ iiie laces, and 

is iound in the cow-dung jilaMtMed <*ii walls and lloors ol native 
lulls; whih* .S’. \'ersuiilis Iboadhurst. H)I5, is Iound in e(iiiine and 
b«)vine heces. 

Ucseaiches with regard ti» certain human jiassages lia\e sliown 
how quickly these liecome inlected with strejitococci after birth. 

It would a|)peai that man quickly obtained his iioimal slrejiio- 
coccal flora from the animals by wliicli In* is surroiiiideil, and that 
so long as they abide in their natural habitats they do no harm, but 
if they depart therefrom they become pathogenic. 
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Classlflcaiion. — ^This is difficulty and perhaps sliould not he carried 
further than groups which may be fecognized as follows: — 

Il^ArrNOSTic Table of Streptococcal Groups. 

A. Parasitic on plants. Giow in broth but not on agar or gelatine- -7. Sphagni 

group. 

B. Parasitic in animals, Grrw in broth and on agar and usually on gelatine : — 

1. Obligatory anaejol)es--7/. Feetidus group. 

II. Aorobes, facultative anaerobes 

(a) Pigment present — III, Sangwnex^ group. 

(ft) Pigment absent : — 

1 Gelatine* aclivc'lv li<|uefic*d— -71’. Graiilis group. 

2. Ck^latine iiKuallY not oi r.iroly slightly liqnefieUy inuUn usually 
not fernu-iitcil: — 

(.^) Gas pyoihurd 1 . Gasogenous group. 

(!») 6V#^ nof prtultucd : — 

Non rERMr.NTFMs: — 

\a) (Glucose and other sugar media not fermented — 
P'l. JS: on- fermenting group. 

.Monosaccharide Fermenters — Exiuine Facal Type : — 

(ft) Gliicos<* usually and other sugar media generally 
fermented. 

1. GiuLu.se alone or with saccharose and ssilicin. but 
not with Lictose. fermented— r/7. Equine group. 
1>isacciiarii»e I'lrmentfrs— // ziwflM Fiscal Type . — 

'2. Lactose, glucose, sciccharose, and saliciii, but not 
nKUinitol lermenled 177/. ErysipeJat os group. 

{ i.Kicto.se, glticiHc, sacchiiiasc, salian. mannitol, and 
sometimes r.ilTiiiose feniieiited — TX. Fescalis 
group. 

Tkisacc'Hakiuil Fermenters- Povinc Facal Type . 

4. Kiiflinose. lactose, saccharose, usually gliico.se some- 
times s.dicin and randy inulin, but not mannitol 
■Cl monied — A’. Suhv^truts group. 

If desired 1 he in\ esi Jgnt ion c.in l)e e.Meiided, but in nur experience 
only Groups II., Vll., VIII., IX., and X. arc of tropical import- 
ance, and tlierofore we sliiill limit our remarks to them: — 

IT. F(ETII)US Group. 

Defluitiou.- Streptococcus parasitic 111 animals, obligatory anae- 
robes growing well at 37" C., and poorly or not at all at 20 ^ C. : — 

1. Fcetid gas produced; milk usually acidiflod and slowly clotted — 
^ S.JaitidiAs. 

II. Foetid gas not produced; I'nilk unchanged — S. anaerdbius. 

Both these organiMiis have been known to cause puerperal fever. 

Vll. Equine Group. 

Defliiiition.~Strcplococcus parasitic in animals, aerobt: facultative 
anaerobe^ without pigment, nut liquefying gelatine nor producing 
gas, and being a monosaccliaride fermenter. Glucose, salicin, amd 
nsually saccharose, arc fermented, but not lactose, and with feeble 
t>r no growth at 20° C. Milk not clotted. 
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Classification. — ^By the action upon raffinose' and inulin the grou}) 
may be divided into two subgroups — i,e., a typical, in which ilu^bc 
are not fermented, and an atypical, in which one or both are fer- 
mented. 

A. Ihiffinose and inulin not fermented and neutral red not reduced — 
Typical subgroup, 

I. Saccharose fermented — S, e.,uimis, 

11. Saccharose not fermenied^ — Andre wes and Hordcr, Winslow and 
Palmer, Proadhursl (A). Fuller and Armstrong. 

13. Raifinoso or iniiliii fermented or neutral red reduced — Atypical sub- 
group. 

We hav(^ found 5. cquinits Andrewes and Ilorder, 1906, in a case 
(if sepl icfcmia in tlie tropics. 

VIII. luiYsiPELATos Group. 

Definition. - Si n pt ococcus parasiiic 111 animais, aerobe facultative 
anaerobe, witlioul jiigineiit; do(is not li([Uefy gelatine or produce 
gas: ferments lactost*, glucose, saccharose, and salicin, but not 
mannitol or ralhnosc^ 

Glassification. -The gnmp may be ditferentiaied into strains as 
follows;-- 

A. Colonies on agar large*, white, and opaque, at the end of forty-eight hours 
rcsombling those of an alboeoccus; milk clotted. Haemolytic action 
unknown- -.S. puerpftahs, 

13. Colonics on agar sm.i]l, liMiisluccnt, not resembling, at theemdof forty- 
eight hours, those of an alhococciis: — 

I. Haemolysis present ; - 
(a) Milk clot ted 

1. Soiu<* kind of .1 c.ipsii]o present, colonies on agar typical 

— 5 epidemiciis. 

2. Capsule absc'iit, growth on agar may be absent or in the 

form ol very line or at limes watery colonies, but 
typic.iJ tni aMitic agar- .S. t'qui. 

(/i) Milk not c lotted 

Capsule absent, enloines on ag.ir typical:- - 

1. hound in c.;ises »»f erysipelas- -i>. crysipelatos. 

2. Foiiiid in dermatitis ciipohformis-- -5. tropicalis. 

II. ilrcmolysis absent:- - 

{a) Milk clotted — S. mifwr. 

{b) Milk not clotted- -.S*. uuiis. 

S. pnerperaliH Fur iKjaux- Jordan and Mack.iy, T(JT2, was found in 
twenty-one cases of puerpoKil hwer in JCnglaiui. 

S. eqiii Schulz, 1881S, is the .sam<; as .S. oorv'.a conla^iostB cquorum 
Eisenberg, and as .S. cqiti ('aiiellctti-Vivaldi, bSqtj, and S. capcllcttii 
Chester, 1901, and causes strangles, etc., 01 adenitis in horses. 

S. erysipelatos Fchleiscn, 1S1S3, is tJic tj^pe speciis of the genus 
Streptococcus. It is the stimc as S. pyogenes koseiibacli, 1884, and 
S. puerperalis Arloiug, 18S 4, and it may be the same as S. puerperalis 
Funicaux-Jordan and Mackay, though there are differenc(\s. 

S. tropicalis Castcllani, 1914, is the cause of Dermaiitts cupoli- 
formis, which is a type of tropical I'cthyma (sc<* p. 2^>34). 
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It may be that 5 . mitior Schottniullcr, 1903, is the same as S, 
mitis Andrtwes and H order, ic)oG. It has been found in cases of 
piicrpcj al lever. 

IX. F^'ai.is Group. 

Deflnition. — Strcptococcusi)anisitic in man, facultative anaerobe, 
gmwing in broth anti upon agar anti blood serum without the forma- 
tion ol pigment, and well ui>tui gelatine at 22'' C., without producing 
liquefaction; fermenling glucose, satxharose, lactose, mannitol, 
and salicin; sometimes latlinose, luit tvjncally not inuliu, luitl gener- 
ally, but Jiol always, cloning inilk; variabU* as regards neutral red 
reduction and .siiIjilMin*! led hydiogeii formation, and usually pro- 
ducing relalivelv laig** .nm-mii ol aciilil> in ghicoM- media tested 
quantitatively. 

Remarks. 'I'lns is an iin]>orianl patbogeuie gnui]) in the tropics, 
being bniud in .ill sl)r|^ of eoniluioiis. Its v.irioiis strains may bo 
dilferein Ml I'd as lollnws; 

A. (lincosic*. saceh.Lroso, l;u*tosf, and mannitol tormonled— 

'I vpioal siiligriui]» 

I. k:itliniisi‘ iiol li'i riU'iitcMl .S. ftcmlis Andicwes and Horder, lyoO. 

11 Kaliinost Icriiirnli'il .s. llroadliurst. iiii5- 

I’l Siipjn’csMuji t>t ein* ol lh«- t'h.n.u teis ol thi* 1vj>nal snbj'iou]* or with 
tiu* .itidiiKiii oi iIm' Icimi iil.Uioii c)i innlin AlypiCiil subgroup. 

I K.iiliiiosc not Ji'i 1111 ‘iitod -Vaiianls of .s'. ftcnili< 

II. U.itlinnsi' fiTiiKMiU’d N.iri.iiitH ol .s. ovrsaiitii^. 

X. S\1 IVXUlVS (iRObP. 

Definition. Streptoeoc'en'- ])aiasiiic in anini.ds. iacnlta1i\e aiiat*- 
robe, gnnving in bnali and on agai willnun |)igjneiii 01 gas forma- 
tion,' with slight 01 11(1 giowtii al 22 ('. in gelatine wliidi is not 
liquefieil. and e.«i|Ml)le ol leiinenling glneose, sacebarose, lactose, 
and raffinose: may leniK ni innlin, but not inainiiiol, ami generally 
capable ol clotting milk. Habitat, huinan saliva, linnian laces, 
bovine and eipiiiie f.eees. 

Classification. 'I'lns giou]) mw be di\id(‘d into a typical sub- 
group, and an atypical snbgnmji eonla.iniiig varieties of iJie typical 
group, in wliicli iliere is '.iijiprissioii ot some important character, 
whie.h is not innlin renin ntatnui. 

Tvmc.m Scr.c.Roui*.- (lliKose. s;iei liiirosc, lactf.>sf, .md ratHni>so. and at 
times imiUn b-riiienled. 

A. Si.iluin iu)l n*rnient( (1 : - 

I. ll:ei)iiil\se. iiirirbul- *->. (nigtno^us. 

II. il.einolxMi alwiit- .S’. hallVtO tu.'*. 

B. Salicin fex me lUi ( 1 . 

I. Haemolysis in.irkiMl S. artuosus. 

11. Haemolysis .ib^cni - .S'. hovinu!». 

AJBCiPiCAL SiJBGROin>.- t'oiii.iius viinetias of aneihtosus, S. sti/tvarius, 
5. MfHo&us. and .S', bovimis^, in winch there is suppression of some character 
-bnt as these suppressions are gencrdlty only temporary it is not nece.ssary to 
epeciaiUy cliaracterize them. 

Remarks. — ^Tliese streptococci are frequently found in sore throat 
and other infections in the tropics. 
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Shottmuller's Classification of the Genus Streptococcus.- -This is 
very simple, and is based on the characters of colonics on bloorl-a(>ar plates. 

1. Colonies surrounded by a clear zone of haemolysis — 6'. htetnolvticus 
{szS.jbyo/HeneszsS. erysipelalos =S. eiysipclatvsin). 

2. Colonies not surrouiide<l by a clear zone o£ lixmolybis; of a peculiar 
greenish colour — S. viridans (=-5. mitior). 

3. Colonics whitish, slimy, somewhat adherenl to the medium (cocci 
capsulated) — 5. mucosus. 

Genus Aurococeus Winslow ^iiid KogcTs, i()o5. 

Definition. — Strcptocorcciu ]ianisitir. pnMlucing ]>igim‘nt, and in 
irregular grou])s or in non-capsiilalud grouj^-^ ol lour, or in jiairs, but 
never in zooglcea masses, (irowtli good. Sugais f(*rni(‘Utrtl with 
formation of a moderati* ainouut id acid, but no gas. May or may 
not reduce nitrates and liipiefy gelaiine. 

Type Species.---. I //m ore //.s aurett^i (Kosenbarh. iSS|). 
Classification.- -Winslow and Uogers, alter a long discussion of 
synonyms, have rerognize<l only thri'e ty]>es, which may bt* ditferon- 
tiated as follows: - 

A. Ni tral es not red need ; — 

i i) Gelatine si roiipflv liqnetied . Inrcvoo (UoseiilKich, 1884). 

2) Gelalino not ]i((iielie(l .linocorrusduratilKuit^ ((’olni, 1872). 

B. Nilniles rcduce«l; - 

{}) (iciatim* m.iy or niav not W liqiieliecl -.1 irmoa iii> iihUfis (i)yar 
1805). 

Remarks.- -This group is <|| great inteirsi m ihe tioi)ies as its 
members are. the cause of boils and jiyosu, in vaiious j^arts- -e.g., 
Auroroeem mollis causes N ilc boils and ])vosis ('oricd t i. 

With reg.ird 10 ‘ ])yosis M.insoin,’ ('asirllani in f'evloii showed it 
to be caused by a sjuries of auroeoreiis, which ( legg and Wlierry 
in lyob calletl M iirococcus pcmpliigitonlugio'ii , wlnVli se('ms to be 
the samtj as that named M icroctncits pcmpliiginconoiorHm by 
Almquist in iqor, and bolli may be Aiiroanrus mollis. A itrococcus 
tropicus Chalmers and O’F.iiTell, lor.i. found in ('a'^teIlani's 
* pyosis tropica,’ ap])earsto lu* different, as its vai ciui* w'as witliout 
effect on a case of Nile Boils. but. uiifoitiinatrly. it was not possible 
to test it on nitrates and gelatine. 

TRIBE II. MICUOCOCCJCA^ Tkevlsan. iS8c). nuendavit Win.si.ow and 

Kik'.ijrs, 1005. • 

Genus Rhodococcus Winslow and Rogers. iyo5. 
Definition.-' Micrococceie, usually sapro])hyles, raiely parasites, 
with cells ill groups or regular ])ackets. (ieiieially more 01 less 
decolourized by (riam. (irowtli on agar abuiidani, with the 
formation of red pigment. Very slight lerment at ivc action. 
Gelatine rarely liquefied. Generally reduce nitrates to nitrites. 
Type.— roseus (Flugge, i88f>), cmemlavit Dj'ar, 1805. 
Remarks.— Winslow and Rogers recognize, in addition to the 
type, R, fulvns Cohn, 1875, and they leiivc the rest in groups to 
await further investigation. 

Wc add Rhodococcus castellanii, discovered by Castellani and 
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which Chalmers and O'Farrell in 1913 named and more fully de- 
scribed. It is found in Trichomycosis rubra, and we differentiate the 
ihrec species as follows - - 

A. Does not ferment glucose — CasteUami. 

D. Produces slight acidity in glucose: — 

1 . Nitrates reduced to nitrite.^ — Roseus. 

II. Nitrates not reduced — Fulvus. 

Genus Nigrococcus Castellani diid Clialniors, 1918. 

Definition.— -Micrococccse saprojdiytic. rarely parasitic, produc- 
ing black or bluish-black pigiii(*nt . 

Ty) e. — Nigrococcus nigresems ((‘aMellani, 1911). 

Classifieatibn. — ^Tlie type fimiul in Trichomycosis nigra, along 
with Cohnistreptothrix tennis Castellani; other forms are N, fuscus 
Adametz (1888), in w.iter: .V. cyancits Schrocter, 1870, in air 
and water; and they may be diffident ia ted as follows:- 

A. Gelatine liquefied- -l^uscus 

B. Gelatine not liquefied: — 

I. Pigment indigo blue — Cyaneu^. 

II. Pigment black-- i\'2gr<!sc*’«s. 

Tnc'ekt-® Seois. 

The so-called Micrococius mcliicnsis 1-Jruce, iiS86, which is the 
causal agent in Mediterraiu'an, Malta, or undulant fever, is diflicull 
to classily, because elongated forms aie si‘en at times in culture.s, 
and liecausc it seems to have no afhiiity with the Gram-negative 
cocci; but, onthe other h«iiid, is very like the t yphoid -colon group of 
organisms in certain res]>eols. It does not Jerment sugars, nor 
produce indol: does not laiui-fv gelaliiie, nor show ])olar-staining; 
while, milk becomes alktiline. 

FAMILY BAGILLACEiG h'ischer. IiSch. 

Definition. — Eubactcriales with celK long or short, llagellate or 
non-ilagcllatc. sporogenous or non sporogenons, but always cylin- 
drical and straight They divide in one direction only. 

Type Genus.- Cohn, 1S72. 

Remarks. — ^'fhe enormous numbers of species and varieties 
gathered together under tin* names Bacterium and Bacillus form 
such an unwieldy mass, that wc have endeavoured to simplify 
matters by formulating a numbe.r of tribes with genera. 

Clasdfication.- -I'he family ‘ Hacill icea* * may be classified into 
tribes as foUows:- - 

Growth in ordinary l.ibor.itory media 

. A. Entirely or almost oiiiirt-ly absent — Tribe i, Nttrobacterea, 

B. Poor, Gram-negative, grow iKjst on blood media — Trilv 2, Hmnio- 

phiUa, 

C. Extremely slow and scanty gmwili on ordinary and blood media— 

Tribe 3. Gvaciloxdea. 

D. Growth good:-— 

1 . Endospores present — ^Tiibc 4, hacillea!, 

II. Endospores absent:— 
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(а) Fluorescent or chromogenic — ^Tribo 5, Hactcrtdtco!. 

(б) Neither fluorescent nor chromogenic: — 

X. Obligatory anaerobes — ^Trite 6. Bacteroidius. 

2. Aerobes often facultative anaerobes: — 

(1) Gelatine liqueflers — Tribe 7, Protea. 

(2) Ck'Uitine nou-liqueficrs: — 

(1.) Without capsules:- • 

(a) With polar sti'iiiung'- Tnlic 8, Pasteureiira 

(b) Without polar staining — Tiilie 9, Ebevthea 
(jj.) W'ltli capsuW-Trilio 10, Encapsiilatea. 

TllK TKIHKS. 

This is obviously not thv plnro to enter into a prolonged discussion 
witJi regard to tliesc tribes, but in order that there in.ay he no doubt 
as to our meaning, we. give the following table sluaving the type 
genus and type* species which we pro|K)st; for (*arh tribe* ■ 


Tribe. 1 
1 

j 

i ype tiniua. 

Type Species. ■ ' 

^ffifiinal .\ame of Type 
Species. 

Nilro- 1 
bar t one j*. j 

i 

Milrohaclci lUht 
Cahtrllaiii and 

1 Chalmers, 1918. 

S itrohaoteriiim 
nitrobacter 

(Winogiadsky, 1892). 

SitrohactCY 
Wuiognulsky, 1892. 

Hseiiio- * 
philca\ 

1 

Itamophilus I 
Castollani and 
Clialmers, 1918. 

1 llamophilus 
influenza 
(Ptciflcr, 1892). 

iiarilhis ol 
infliionza, 
Plcillor, i8«j2. 

Graciloidca*. | 

1 

Graciloides 

Oislollani. 

Graciloidcs 
\ tilhofaciens. 

Bacillus alhofaciens 
('abtcllani 1904. 

Jiac iilo:e. ; 

HaiiUus 

Cnliii, 1872, 
pro parlo. 

Bacillus sitbtihs 
: (Klironboig, 1833). 

Vibrio sublilis 
Jihreiiherg, 1S33. 

Kfuliii- 
dioie. ; 

1 line ter niiuw 

[ S( hnM'tcr, 

187a. 

» Hat tend mm 

piodi^msttm 
: (FhroiilMig, 1838). 

Ilonas prodifjiosa 
Ehruiiberg, 18^8. 

jiacter- 

uidosF. 

; Bacteroides 
\ Castollaiii and 
CliallTKTb, 1918. 

j Bacteroides 

1 friigths ; 

■ Voillon and Zuhor. 

Bacillus fraqtlis 
Vcillon ami Zubor. 

Protcae. 

1 

1 

Proteus 1 

Hciiiscr, 1885. 

; Proteus vulftaris 
Hauser, 1885. 

Proteus vulttans 
Jlaiibci, 1885. 

Pastcur- 

clloac. 

i 

Pastciiretla 

1 'loni and i 

j Trovisan, 1889. 

I Pasteurella gallina 
i 'Ibni and T revisa 11 , 
1889. 1 

jMk robe dii cholera 
des Pole.-^. 
Pasteur, 1880. 

Eberthoae. 

Eberthus 
Castcllani and . 
Chalmers, 1918. 

; Eberthus typhosus ' 
Zopf, 1885. 

1 : 

nacillus of Ebcrth 
auctores. 

Encapsu> 
latcae. j 

! 

1 

Evcapsulatus Enoapsulatus 

1 Castollaiii and pneumonia 

Chalmers, 1918. | (Friecllaender, 1883).! 

Pneumoi oetus. 

The miciotoccus of 
pnciiTuonia. 
Friecllaender, 1883. 


I 
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Of all those, the most important from our present paint of view is 
Eherthe^, which contains many intestinal organisms. 

TKlIiE KNCAPSri..\*I K/E Castkllani and Chalmers. 19x8. 

Definition.- -Hacillj.cea* growing well on ordinarj’ laboratory 
media, witlioiit cnclosporos; neither fluoresrenl nor chromogenic 
atjrolH*s. iKit licjiK^fying gclaliiio, possessing capsiilcr» in animal tissues. 

Type Genus.-— E«m/»N?/.’«/2£S Castellani and ('luilmors, rqiS. 

Genus Encapsulatus ('astellani and Chalmers, 1918. 

Definition.- -linecipsiilalta* with the tribal characters. 

Type Speeies.- Encapsulatus pneumonue (Kriedlacnder, 1883). 

Remarks.- riiis gi'inis is the only one at j^restMit in the tribe, and 
it includes tlie old group of encapsiilati d bacilli which have been 
reviewed bylnic ke in iS<)i). dainnont in Verkins in 1904, Abel 
and Ilallwack-^ in Toi.i. and Vitzgerald in 

The speeies are niosily ‘^horl. non- motile, (iram-negative, en- 
capsulated pIeonioq)hie organisms, wliich fenni‘iit glucose and 
lactose; but as regard^ th(‘ latter Migar. thi*y may give risii to aeid 
only, though more usually they fonn acid and gas. 

Classification. The\ arionss]H ciesof thisgcjinsinay be recognized 
ais follow^ : ■ - 

A. (jliKosi* c(impk‘t(‘ly [(‘rnuMitf'd with tht* Jornicition ol aoid and gas; 

lacloso L(*iniotit(‘(l paiiiiilJv with ilu* liMtiiation of acid, but no gas. 
Mdkilotttd' Pucutnnitt'r. 

B. (Uiioiknc cojiifihMfly JcinKMitt'd with the formation of acid 

«uul gas. Milk clott«*d' - 
I. Iiiosito not ferine iitcil Andt tat/ia 

It. Ino'^itf lerinented with the h»i mat 1011 oJ acid and gas-- Lactis 
ttrrn^rnr< 

T/^linC t \'»im.ias' 'ni> Cum mkks i9i« 

Definition. Ilacill •eea- gtowing well on ordinary laboratory 
media; not forming endo.'»pori s. nerobes. and often facultative anae- 
robes; without fluoreseeiice. pigiiieiil fonnalion. or gelatine lique- 
faction; without ptilar ^tai^iIlg; (iiam-negative, without a capsule. 

Type Genus. -hbcrtJius ('aistellaiii and ('haliners, 19T8. 

Classification.- -The tribe may b(‘ divided into genera, which may 
be re(ngniz(»d as follow's: - 

A. t ihuosc and lactose eitln r not at all or only partially fer- 
nnnted with tlu* profluction of aeid, but no gas:--- 
1 . .Milk not di)tu d . 

(d) (iluKi^e ind I.u tose iitd termented GonuS T. Alcaligenes 
CiLstf ll.Liii .iiiil Cluiliiierh. KjrX. 

( 6 ) Glucose pnrliidlv leimoiiteil with tlu^ production of acid 
and no ga-j, lactose not fermented: — 

1 . Motile ( leiiiis 2, Eberthus Cistellani and Chalmers, 19x8. 

2. Non-ni<Ail(' ■ Genus ‘t. Shigella Castellani and Chalmers. 

1918. 

(c) Lactose and glucose partially fermented with the production 
of acid, but no gas -Genus .f. Dysentoroidc^ Castellani and 
Chalmers. 1918 
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XI. Milk clotted 

GlucOiite partially fermented with the production nt acid, but no 
lactose not fermented (no gas m any sugar) —Genus 5. 
ijankfndes Casteilani and Chalmers, 10 1 8- 

B. Glucose completely fermented with the production of acid and gas; 

lactose not fermented: — 

1 . Milk not clotted — Gtuius 6, Salmonella LigniOres, cmeudavit 
Casteilani and Ch«ilmers. 1918. 

If. Milk clotted— Genus 7. Gistellani and Chalmers, 1018. 

C. Glucose completely fermented with the production of acid and gas; 

lactose partially lermenlod with the production of acid and 
no gas : — 

I. Milk not clotted — Genus 8, W cscHheriiui> Casteilani and Chalmers, 

i<ji8. 

D. Glucose and lactose completely lermeiiled with llu^ pioduction ol 

acid and gas • 

1 . Milk not clotted —Genus 9. EnicrotJts C.istcllaiii and Cualnieis, 

£0i8. 

II. Milk clotted —Genus 10, lisckenchia Casteilani and Chalmers, 

i()i8. 

In order to l^o quifo dolinite, \\c give tlu‘ following tiiblo showing 
the type species for eacli g«‘iHis: -■ 


Genus. 


I'vpc Species. 


I H'ii(iniil .Wame of the 
I ype Spa ics. 


Akaligcncs. lludifitues ftnahs HiiciUus fivcali.^ 

(IVtiuschky, iHgo). alkulit^ene^ 

IVliuscIikv, i8yo. 

■ Kbcrthu.s. I'berUitts Ivph’tsus IJ»i< illus of libertU 

(Zopi, i88.->). au‘ toie.*». 

Sliigella. Shii;i fta Uvi.eiil’’rnf: Ihu lilwi liysentii'us 

(Kruse, Kriiie, iSc/y. 

Lnnkoides. Lmthoides pvoi;eife.i Hucilius pyosetie'^ /tr/idus 

(Pas'^cl. I'j*'.:). I'as..el, ly-i. 

Dyscnleruides. lUciHus meUidyseutcrUus 

meladvsenferu'it'* (.'astellaiii, 190 -p 

(Casteflam. K)[7». 

Salmonella. Solmauellu piirutyphi i JUuillus pa^atypJwsHs A 

(Schollini-ilci , lyiij}. Si liotlniuller, iy*>2. 

iialkanella. lUilkanelln coagnUiHs [ ISticiUm coaguLins 

(Casteilani, lyiO). Castellaiu. lyU*. 


Wesenbergus. , Wesenbergus wcsenbergi | Hacillus tyescuheeq 

, (Casteilani, 1913). I ('Aistcllani. 1913- 

Knteroides. Enteroides enlericus , Hacillus entefievs 

(Casteilani, i9»)7). Casteilani, ny«7. 

Escherichia. Escherichia coli | ISnclerium culi nvnmune 

(Eschcrich, 188O). h:sclieri( li. 1S8O. 
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Genus Aleallgenes Castcllani and ChalmcTS, 1918. 

Definition. — ^Ebertheae which do not ferment glucose or lactose, 
and are characterized by their general lack of fermentative povi^er 
and by actuall}^ increasing the alkalinity of the media. Milk is 
not clotted, and is rendered alkaline. 

I^pe . — Alcaligenes ftpcalis (P(‘truschky. 189^)). cmendavit Casteh 
lani and Chalmers, 1918. 

Here also comes Alcalv^enes vivax (Archibald. 1918), which was 
obtained from the blood of a case of oiitcroitlc;' in the Anglo-Kgyplian 
Sudan, produced acidity in galactose and mannitol and was charac- 
terized by its mnrkiMl motility. 

Classification, - 'rhese various organisms can be differentiated 
as follows:— 

A. Non-mot I K'- Metulkaligenes. 

K. Muiilo*— 

J. No acidity in .my sugar — hcscalis. 

IJ. Acidity jTi mannitol — Vivax 

Genus Eberthus Castellani and CJialnicrs. 1918. 

Definition.- -Bacil1ac4'£e motih*. partially f(*nueiiting glucose with 
the production of acid .ind no gas. Lactosr not feiinenletl. Milk 
not rloltfd. 

Type Species. -Eberthus tvphosus (Zopf. 1883). 

Remarks.- -I'lu^ gi'iius has as its iyp<* s])ccies the organism which 
cause.s that varir-ty of enteric fever which is called typhoid fever, 
as well as a number of species wliicli arc the causal agents of forms 
of eiiteroiiltM. 

Glassification.' -Ihe genus cmitaiiis the following species, in 
addition to the type: ■/'. kaudirn^is f'astellani. 11 . talavcnsis 
Castcllani, li. hrizlnitzi ('astcllani. 

'riioy jiiay be diffiTciiliatcd biochmiii ally as follows, though they 
can be dislinguislied in tidflitioii. by tht ir serological reactions: — 


M.iiiiiitol 

1 


•Ji.i 

1 

No cliungc*. 

1 

Mtllliisr. 

! 

1 

SficrbfiT 

1 

; 1 

And NorlMni*f. ' 

Typhosus. h'auUtrv^i?^. 

Acid. St> cliauge. 

Talavensts. PriztuUii. 

Genus Shigella Ca«it<-llaiii and Chalmers, T91S. 

Definition. — Ebeilht;.'e non-motilc, jiartially fcnncnling glucose 
with the production of arid, but no gas: lactose not fermented. 
Milk not clotted. 


Xypes . — Shigella dysentcriic (Kruse, 1899). 

Remarks. — ^This genus includes a number of fonns which are 
associated with bacillary dysentery, but in going through those 
which have been described, we have rejected all with very imperfect 
descriptions which will never permit of their recognition. 
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Clasdileatioii.' -The si>ecies belonging to this genus may be divided 
for puxposes of recognition into : — 

A. Mannitol fermented — Subgenus Flexnerclla (IHcxner group lato\. 

1. Maltose fermented — Flexner gtottp. 

11. Maltose not fermented— group. 

B. Mannitol not fermented — Siibgeiius Shigtlla 

The forms belonging to these divisions and sections may be re- 
cognized by the following tables: — 

Subgenus Flexnerellaraslelhnii and riialiiKTS. 

(Mannitol Partial Fermknturs.) 

Fi.kxnkr (^Roor: Maitosk Partial 1‘'i:rmkntkrs. 

Milk. 


Acid then .ilkaline. 
Siirbitol 

I I 

Nocliaugc. 

IdcxHeri. 


Alkaline only. 
hacaloides 


Arid 

1 

SahcLti. 


I 


Acid. 

Tangullensis. 


No change. 
Jiysentenm. 
Slrong. 


Subgenus Flexnerella Casiollani and ('h:' liii(;r>.. 191S. 
(Mannitol Partial Fekmkntickb.) 

PSEUDOnySKNTERY (tKOI’p: M/\I,T0SK NoN-ri'RMP.NTKRS. 

Dcxlnii. 

I 

Aud. 

Salicin. 

I 

Acid. No cl!innge 

Pscudody^enterite S. dysentcria Hiss 
var. D^. and Russell. 


I 

No ciiaiige. 

ScUiciii. 

I 

I • i 

No change. Acid. 

Pseud ody&rn tcria Psendodysen teri a 
var. r- A. 


SiiiGA- K ruse Division: Mannitol not Im'-rmented. 

:^bik. 

I 

AeJd then alkaline. PermaiUMitly acid. 

Arabinose. Shiga scrum agglutination. 

I I ' Negative. 

No change. Acid. Paradysentcria. 

Dysenteriar Lunavensts. 

Shiga- Kruse. 
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Genas Lanklddes Castdlani and Chalmers, 1918. 

Deilnitton. — 'Ebcrthes fermenting glucose partially with the 
production of acid, but no gas; lactose not fermented or only 
partially, without gas production. Milk clotted. 

I^e Species.— -/.ax A m e/e.s pyogeties {Pas.set, i()02). 

Classifloatlon.— The species classifioil in this genus may be re- 
cognised as follows - 

Mi)tilitv. 

I " 

I 

I’lfscMl Al»si*nt. 

i'VftyUt'S I 

M.iiinitol 



Nil 

Acid. 


j 

(i.ll.'lCtOsf. 

1 

I 

DiiU'itol. 

1 

Vo 

AiUll 

.\cid. No change-. 

Cavlonensis v.ir A 

(lUitotti 

1 Matiampcftiis. 

( cvimivHSis vai* IS. 


Genus Dysenteroides Castellani and Chalmers, 191 K. 

Dellnlflon. •h'berthea- f«-im<nting glucose and lactose i)artial]y, 
witli the priKliu tion of acid, but uo gas. Milk not clotted. 

T^me Species.- -Dysculvroidvs mciadv^cntcricus (('cisu'llaiii, 1917 ). 
Remarks.- -Thi^< grims i.(nitains llu* ()r{.^iiiiisins of tlu* Mnta- 
dysentcTir fjroiij). wliicli iiuiy In* dilfi*n*iiliat»-(l as follows 


M.inriilnl. 


\n»l. 

Dull ltd] 

I 

! 

I'l .Vo 

il/<7«#/vsi j/s McUutyst'ntcriLitu 

v.n 1* N.ir. A 


I 

No clKingc. 

1 111 III. 

I 

lYoducoiI \ol pi'ixluccd. 

Mctaitysmtcriuis Metadyaentericus 
v.ir. i}. var. C. 


Genus Salmonella n*';. nnendavit Cfistollani and Chalmers, 

rcjrS. 

Definition. — ^Ebcrtln'a* \\lnch completely ferment glucose, but 
do not ferment lactose, and partially or completely fcrm(‘nt manni- 
tol, in addition to otlicr c.'irluiliytlriites. Milk not elolu'd. 

Type SpeeieSs — Salmonella paralyphi (Schottiniiller, iy 02 ). 

Remarks. — ^This genus contains a large number of species, 
wliich may be divid^ into groups as follows : — 
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A. Mannitol not fermented — Morgan group. 

13. Mannitol partially fermented with the production of arid, but no gas 
— VeboM group. 

C. Mannitol completely fermented with the production oi acid and gas-- 
Paratyphoi^A stahens group. 

The Morgan group only conliiins Salntoftclla morgaui, which is the 
same as Morgan I. of older nomenclature. 


Veboda Group. 

This group contains two organisms- viz.. SahnoneUa vd)oda 
raslcllani, 1909. and S. willegoda Castcllaiii, lyir. They may be 
distinguished as follows: — 

Dulcitol. 


.\cid and g.l't. 

Saliciii 

Nci ctiLiugo. 

I 'rhofia . 


.\iid. 


Sciliun. 

Acid aiirl gas. 
WiUrgodu. 


PAKVrVPllOI!)- \sl MI( I h (il«)UP. 

'riiis group contains a number of fonns, some of w'hich arc of 
tropical importance. It may be cla'^sified as follow^: — 

A. Indol not produced 'Paratyphoid division. * . 

11. Xiulol produced .Isiaticus diiision. * 

The first subgroup eontaiii-s S. pandyfyki A, S. fyaratyphi B, 
S. acrtrycke, S. ipolinin. I'lie Utiu S. paratyphi (' ha'^ been applied 
by various authors to indicate dilJerent germs, one of which is 
identical serologic ally with S. enicrifidis. 

J^AKATYi'iioii) Division : Inool XoN-J*Roi)iiei:Rs. 

Milk. 


PernLaiicully .icid. 

Paratyphi 
paratyphosiis J. 


! 

Decoiiies .dkaliiut alter a tune. 

I 

(Mi'MtiK'i sum in. 


No agglulinalion. 
(kislolhiui's absorption test 
\*'ilh ParaiyphosHS B. serum. 


.\ggliiliii.ilion. 
iintvritidiii ('>aeiiiier 
- U. dany^s. 


Agglutinins absorbed. Agglutinins not absorbed. 

Paratyphi B. | 

-=H. paratyphosus B. Duleitol. 


Gi.*-. No gas. 

yl ertryokc Wolinta. 

■-= Suipcsiifer 
^Psittacosis 
^Typhimurium {p.p.). 
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Asiaticus Division: Indol Formeks. 
Saccliarose. 


Nu change. Acid .*nul g<is. 

I I 

Voges-Proskaucr. Stilicin. 


Posiiive. 

V, I 

Negative 

1 

\eiil and gas. 

No change. 

Afchibaldi Cabtcllaiii 

/*scutio-iis}attM 

1 

and Clialmerb. 

Ctntiliiiii 

(^istelhiiii. 




1 *rebi*nt . 

i 

Absent. 


Astaiica var. mobilis Asiatica 

Castclhini 


Genus Balkanella ('astellani and Chalnners. 1918. 

Definition.-- wliich ferment glucose completely with the 

production of acid and giis; lactose not fennented. Milk clotted. 
Type Species. Vndkamila coa^^idans ('asltdlani, 1916. 

Remarks.-— TI kti* an' two species -viz., the type and /f. caruli- 
noides r.astellani- -wlncli may be separated as follows:- - 

Saccharose. 


No change. Acid and gas. 

Couffulans. ( 'arolinnidei 

Genus WesenbergusCa^tel 1 nni and Chalmers, 19x8. 

Definition.— Gberthea^ which fennent glucose completely and 
lactose partially, producing acid, but no gas. Milk not clotted 

Type Species.- -Wesevhersus wesaihorf^i Castellani, 1013. 

Remarks. — type describetl hy Castellani is motile, and pro- 
duces acidity in litmus milk. It forms acid and gas in glucose and 
saccharose, but only acid in lactose, mannitol, and diilcitol. It is 
an indol producer. 

1 n the same groii]> belongs IVesenbergus ginmai Cjistellani, which 
is non inotije. 

Archibald in the Anglo-Egyptian Sudan obtained an organism 
of this type from tin* blood of a case of (Jiiteroidcja in Khartoum on 
the fifth clay of the illness. It*was motile, formed acid and gas in 
gluco^, galactose, and rhainnose (iso-dulcite), dextrin, starch, 
mannitol, and sorbitol, but only acid in lactose, levulosc, maltose, 
and dulcitol, while it failed to f(*rment saccharose, raffinose, inulin. 
salicin, glycerol, erythrol, or adonitol. It did not produce indol, 
gave a negative Vogcs-Proskain'r reaction, but reduced nitrates and 
neutral red. Specific serum reactions separated it from Eberlhus 
typhosus. Salmonella paratyphi, S. paraiyphosu, and S. gaertneri, 
and it was well agglutinated by the patient’s serum during 
convalescence. We name it Wesenbogns fermentosus. 

Readers interested in this group will find Some strains described 
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by Alexander in 1914 in the supplement to the Annual Report of 
the Local Government Board, which may well be classified here. 

The named species may be separated as follows: — 

A. Indol produced : — 

1. Duldtol fermented — Weseubergi. 

II. Dulcitol not fermented — Giumai. 

B. Indol not produced — Fermeniosus. 

Genus Enteroides Castellani and Clialiiiers, kjtS. 

Da&nition. -Ebert lLe<*e which lenuLiit glucose and lactose com- 
pletely with the production ot acid and gas. Milk not clotted. 

Type Species. cntc.ricus (Casti'llani, 1907). 

Remarks. —Castellani isolated two organisms Iroin cases of enter- 
oidea and appeiidieitis inCevloii * viz..t he t yjio and K, paraenteriem 
— :irul later found another, 7 :. rckunda, in tin* Balkans. 

Chalmers and Mardoniild obtained /i. k/kuionmnnsis from cases 
of eiiteroidea in the Anglo-Egyptian Sudan. 

Classification. — ^'fho various specie.^ of the genu«* may be recog- 
nized as follow^.- - 

Adonitol. 


No change. 
Sact liarusc. 


Add and gas. 
Seillcin. 


Xo gas. 
Jintericus. 


Gas. 

Pataeuiiticns. 


No change. Acid and gas. 
Vekanda. Khartoumensis. 


Genus Escherichia Castellani and Chalmers, rc^iS. 

Definition. -El)ertli(;:L‘ which fermeni glucose' and l.iclose com- 
pletely ; milk clotted. 

Type Species.— -/i.sv//(T/V///(/ coJi (Jw'.herich. iSMoj. 

Classification.- - file number ol spanes gathered together under 
this genus, even after the rejection of those so imperfectly described 
that they cannot be classified, is so large that tlie>' recpiire to b«' 
divided into groups and sections as follows: — , 

A. Indol produced —Smith's indol dtvision. 

I. Saccharolytic — Coniniunior section. 

II. Non-sacchtirolytic — Communis section. 

B. Indol not produced —5n2t///'s non-indol division. 

We recognize the mistake which has lieen made witli regard 
to the organism called Coscoroba, which, as originally described, 
belongs to the genus Pasteurella — i.c., among the luemorrliagic 
septicaemias, being a cause of disease and death in swans. By some 
mistake, years ago quite a different organism belonging to t lie Colon 
group received this name. In ordcu- to prevent confusion, we pro- 
pose to call the Colon type of Coscoroba by tlie name Escherichia 
pseiidocoscoroha Castellani and Chalmers, The .species may 

be recognized as follows: — 
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Suith’s Indoi-Producing Division. 

Durham’s Saccharolytic Communior Section, 

Dulcitol. 

Acid f'lnd gas. 

I 

Aclonilol. 


Acid aiiii gab 
Motility. 

I 

Ab.sont. 

Oxytocus. Mtitn'oh 

rVfsi-nt 

• I 

pM'lulUf'oll MTlIIll 

Aggluti lilt ion. 
I'srmltHoli 


Sn clt.ingi*. J 'roMTit . 

Moiilifv. Iiiositi*. 

I 

.Ai id aiifl g.is. 
l*st'utitH olmtit'lla 

AhsiMil 

S'tUlpDiihlilliS. 


No chnngi*. 

Motility. 

Absent. 

Pseudocosroroha . 


No change. 
Pseudocohides. 


Noii-.igglntination (late 
irrmenl.ition ol saivliaiosc), 
('vlif tynu^. 


SmTIII’s r N’POI - PK()l»l*r IN(; DivrsiPX. 
Ihtrhani's -Vo/? *>accJiarulv/iC ('ofHffinnia .'^rctioN. 


I >11 li Hill. 

I 


AckI and g.is 
SrilKMii. 


No (.haiigc 


At:id. And .iiul gas No change. 
Cavictda. j MrturohiJrs. 

Motility. 


Absent. 

Inifejle. 


Present. 

CoU. 


No cliiiigc. Acid and gas. 
Coioidelia. Cohides. 


j 

Aliseiil 
ALilt ose. 


.Motility. 


Pro.senl. 

Maltose. 


Acid and gas. 
Puvageunthali. 


No change. 
Crunthali. 


Acid and gas. 
ColitropicaUs. 


No change. 

Vesictiln^u^ 
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Smith's Non-Indol-Producing Division. 

This division contains only one organism, Escherichia coli miita- 
hilis Massini, insufficiently described. 

TKIDE PASTEURELLE^ Castkllani and Chalmbrs, 19x8. 

Definition. - -Bacillacca; wit h good growt h on ordinary media, with- 
out endospores, aerobic, without fluorescence or pigment formation, 
unable t o liquefy gelat ine, and Gram-nogat i\'o, 1 )Ut w ii h polar st aining. 

Type Gwvis,~Pasteityella Toni and Trevisaii, 18S9. 

Genus Pasteurella 'foni and Tr«'visaii, iSSc). 

Definition. — Fasleurellcje with the tribal eharaders. 

Type S^^iAe&.—Pitslcurella cholera^allinanwi (Zo])f, 1SS5). 

Remarks.-- -This genus was lormed by Toni and Trevisan, and 
includes all the organisms of the Ineinorrliagic sejuicjeinic group, 
and especially |>lague. It is to be noted tliai Pusicitrclla coscmvba 
(Tretrop, iqoo) b«‘iougs to this genus, as well as I*asicureila prsiis 
Kitasato and Yersin, iS()|. The two great divisions, the animal 
and tin* human diseases, ma\ be sc]Kirateil as follows:- 

A. No I'rowtb on M.icCuiikoy''< nu'dium (^onlu.iuiii^ i;lii(.oso. loviiloso 
gal.LCtoM*, 01 niAiiiuii}}- -Ant tHiil gnm/j. 

H. (irowtli oil Mari'onkry's iu«*dtiim eoutiiiuiii}; tlu- .ibuve-moutioncd 
sugars -PLtfuu'. 

Tliistest must, however, be eontirinetl by »innnal iiuu ulatwnis, 

TK 1 HK PKoriwE Casiei.iwi am) Cijai.mkrs, i*a8. 

Definition. - Ihicilhu'ea* growing w'ell on oidniary laboratory 
media, not forming eiidospures, aerobic, without lliioresc(‘iice or 
pigment lorination. hut iKpielying gelatine. 

Type Species. -Proteus vufi^ans Hauser, 1885. 

Glassification. -The tribe niav be divided into geiu'ia as lollows — - 

A. Ra])id gelatine litiueliers; do not lermeiit lactose, mostly 

( iram-])osit i ve— Proteus. 

B. Slow^ gelatine liqiietiers; lermeiit lactose; Grain-iiegalivo 

— Cloaca. 

Genus Proteus Hauser, 1SS5, em, Castellani and Chalmers, igiS, 

Type Species. - 7 Vo/i://.s’ vulgaris Hauser, i8iS5. * 

Remarks. -These organisms are of dillicnlt elassification, as the 
serological reactions are not always in accord with tin* bioeht'mical 
characters. To this group belongs Proteus X,^ (.see jiage ijjf)). 
Some species may be separated as lollows: - 

Saccharose. 

1 

No change. Acid and gas. 

Glucose. Maltose. 


No change. Acid and gas. Acid and gas. No change. 

Metadiffluens. Diffluens, Proteus. Paradiffiuens. 
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fers from colt trop%» 
calls in being capsu- 
laleil and in fermenting 
' adonite and not fer- 
menting salicin. 
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, fermenters, Gram-t- 
froteus vulgaris); (3}. 
lactose not fermenten. 
Gram O [B. diffltuns). 
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Al^eviaiions used in the above Table. — A- Hciil; G=gas; C=-clot; D= decolorized; 
Peptonized (milk) j)ellu'lc (bmth); VS—veryslighl; (> negative result — viz., neither acid 
liquefaction of gelatin or scrum as the case may be; + positive result; + --sometimes 
The new iiomenrlaturo has not lioen used in this table. 
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Aik —Alkaline; S— slight; A, Aik - Acid Uien alkaline; Gt= general turbidity; 
nor clot in milk, neither acid nor gas in sugar media, non-production of indol, non- 
positive, sometimes negative. 
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Genus Cloaca Castellani and Chalmers, 1918. 

Type Species . — Cloaca cloaca Jordan, 1890. 

Remarks. — ^Two species are known, C. cloaca Jordan and C, 
levans Wolffin, but they are not import .int in tropical medicine. 
TJie}'' may be recognized as follows: — 

Saccli irost*. 


Acjd .'iiul Gas. No change. 

( lointa. Levans. 

TliimL UACTEKlDlEiE CAbTkLLANi and Chalmrrs. 

Definition. — ^Jbicillacea* growing W(‘ll on ordinary laboralc^ry 
inoditi, wit liout (nidosporcs, anil citliiT lliioroscent or chromogcnic. 

Type Genus. liaclcridinm Sclirortcr. 1.S72. 

Remarks." “Two distinct groups belong to this tribe- viz., the 
tluorrsceiit and the chromogcnic btit wc are only concerned with 
the latter, to which tlic tyj)c gc‘inis belongs. 

Genus Bacteridium Schroeter. 1872. 

Definition.- Hactc.ridic«T which arc chromogcnic. 

Type Species. -Baclctidiim prodifiiosufu (l'"hr(*nbcig. 1838). 

Remarks. — .Mthough we arc not particularly concciru'cl witJi this 
genus as a whole in the t ro]>ics. st ill t here is one species - Bacicridiim 
j^yocyanc.um Gessard, i«S82, synonym Hadcriiim antf^inostum 
Schrocl(‘r, iSj^- whicIi is tin* organism ol hluish green ])iis. 

It is a common intost inal ]>ar.iMic in the tropics, and ismoderatcl}' 
comniori in ]nis in Ceylon, India, and the A agio- Egyptian Sudan. 

It is a .sm ill motile lod, which becomes pleomorphic if grown on 
media containing carbolic or boric acids. It onlj' produces its 
bluish-giaa*!! ])igmen1 when grown aerobically. 

It produce-^ acid, but no gas. in glucose, and no change in maltose, 
dulcitol, or salicin. Litmns milk is rendered alkaline and not 
clotted. 

TKliSK GKACILOIDE 'E Castellani and Chalmers 1918. 

Definition. — Bacillaccfe growing vtiry slowly and scantily on 
ordinary and blood media, wit hoot en(los]>ores or capsules, neither 
fluorescent nor chromogcnic. 

Type Genus.— C rac i l n l dcs C ast ella 1 li . 

Genus Graciloides Castellani. 1917. 

Definition. — Graciloidca with tlie tribal characters. 

Type Species." alhojadens Castellani. 1904. 

Ciassifloation. — species have been so far described, which 
may be recognized as follows: — 

A. Litmus mdk rendered acid and clotted— A Ibofaciens. 

B. Litmus milk decolorized or peptonized — Tardus, 
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TRIBE BACTEROID££ Castsllani and Chalmkus. 

Deflnitlon. — Bacillaccs with good growth on ordinaiy Laboratory media, 
without cndospores, fluorescence, or pigment formation, and obligatory 
anaerobes. 

Type Genus. — Bacleroxdes Castellani and ClialmcMs, 1918. 

Genus Bacteroides Castellani and Chalmers, 1918. 

Definition. — liac tcroi< lea: with the tribal charactei s. 

Type Species. — Bacteroides fragtlis VciHon axul Zuber. 

The typo is found in abscesses from various parts of tin* body. Anbther 
species IS the well-known Bacteroides fusiformu ot Li: DanU'C and Vincent, 
found in hospital gangrene, and in Vincent 's angina and many other conditions, 
as well as in the mouths of healthy persons and in the laitdi on tooth, 
borne Cfl the intestinal foinis are given on p. 1,6' 1. 

TRIBE liAClLEKiE C^sricLLANi and Ciialmrks, iqi8. 

Definition. — Bacillacea: growing well on ordinary laliorator}* media and 
])Oh.scssing endosnorcs. 

Type Genus, —liaci llus Cohn , 1^72, pa rte . 

Genus Bacillus Cohn. 1872. 

Definition. — ILuillem with the iiibul ilianuters. 

Type Speoies. — Bacillus subtilis (hhrcMiberg, 18 ^3). 

Classification.- -The genus may be dividisl into two groups as follows: ' - 

A. AerolwS“-Sa/;<i/is group. 

M . Obi 1 gatory anacro U^s- - Trta n us gt oitp. 

Only the latter couc<*rns us at ]»ieseiit 

ThTANI'S (iK«)Ul>. 

The group may Iks <livid si inlts subgroups as lollows: -- 

A. Gelatine liquelu-d: 

1. Inspi.ss.iled blood serum not lif|iieiied: — 

[a) Little or no gas 111 milk; white of egg not sensibly affected. 

Usually ini»tile-- Siihgioup Quarter hvif. 

{h) Much g.is 111 rnilk; white ot egg slightly affected. Usually 
noii-niotile -Subgroup Saa'harolvtu. 

11 . lii.s]iissaled blood scrum liquefied: — 

White of egg digested — Sttbgfoup Proteolyhe. 

B. t rela tine not liquclK'd: — 

Inspissated blood serum not liquetied. White of egg not digested 
— Subgroup Non-lt iucfactioe. • 

Subgroup Quaktkk Evil. 

Synonym. — Raubchbiand giou]). 

Definition. — Tetanus group usually motile, liquefying gelatine, non-pro teo- 
lytic, and (lo not liquefy inspissated blood .scrum. Clotting milk without 
much shrinkage. Citron and bladder forms occur. Spores usually central. 
Glassification. — ^'i'hc organisms oi tliis group may be recognized as follows: - 

A. Long tlircads present — Vibrion septifue. 

B. Long threads absent ; — 

I. Saccharose fermented- -Feseri. 

II . Saccharose not fermented : — 

fa) Spores rare in animals — Novyi. 

(6) Oval end spores present — Emdsporing typos. 
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AU>rtoiat%ons used in the ra&i«.—0» negative result; + = positive result; C=c]ottcd; Tatnrbidity ; S+ » slight positive. 
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Remarks. — Bacillus feseri {Trevisan, 1885, the causal organism of quarter- 
evil, is the same asB. chauvai Arloing, CorneviUp and Thomas, 1887; car- 
bonis Migula, 1900; B. anthracn* sympiomaitci 1896; and tho/iac» 7 i«s 0/ 

RauscM)rand auclores. 

The Vibrion septique of Pasteur i& tbc same as thobtcilliis of C>hon and Sacbh, 
and has been found in gas gangrene; it really covers a group of strains which 
agree in morpholog>r and in cultural characters, as well as in pathogenicity, 
but their agglutinative reactions are different. 

' Subgroup Sacciiarolytic. 

Synonyms. — Welchii subgroup : Perfriugens subgroup. 

DeSnltlon. — ^Tetanus group, liquefying grin tine, usually laiising stormy 
fermentation in milk, in wliich sjiorcb are not formed. Do not blacken meat 
or liquefy blood scrum. 

Olasslfloatlon. — ^The following organisms belong to this group: — 

1. B, wclchii Migula, 1900. (Synonyms: — B, perfringens Vcillon and 

ZulxT, 1898; B. aerogenes capsulatus Welch and Nuttall, 1892; 
phlegmonis emphyseniatosi Fraenkcl. 1902; B. saccharobutyricus 
immohihs Schattenfroh and (lra.ssberger. iqoo; B. enteritidis sporor 
genes K\oin, pto parte. Tills organism is merely a mixture of 
n. welchu and B. spoyogenes, Aclialme's bacillus.) 

2. B. fallax I9r5. 

3. B. cedematiens Wcinlx'rg and St^qiiin, 1915. 

4. B. aerofetidus Weinberg, loiO. 

They may bo dithireiitiated as tullows ; - 

A. Non~motile 

Saccharose and lactose fermented, but sahein not fermented-^ 
IVelchti. 

H. Feebly mottle in cultures, more motile in tissues : — 

1 . Saccliarobc and salicin fermented, but lactose not fermented — 
Fallax. 

11 . Saccharose not feimented, but lactose and salicin fermented - 
Aerofetidus. 

III. Saccharo.se, lactose, and .salicin not irrmfiilrd — (.Edema tiens. 

SiTBGROUp Protkdlytk:. 

Definition.- -Tel an ns group lupirfying grlaliiu' and inspis-iaiiNl blood 
sernm. Meal media biaikened. Milk usually digesifd ami bout loiming a 
clot. Colonie.s grow out in long tanghsl lilamenls. 

Classification. — llie lollowing organismb belong to liii.s .sii1>gioiip: — 

I. B, tetani )''lugge, 1886. 

2. h. sporogenes Metchuikoff. 1908. (Synonyms -B. cadaver is sporo- 

genes Klein, igoi; B. aedematis maligm Koch, B enteritidis 

sporogenes Klein. 1895. pro parte B. pufript us cnli Hirnstock. iyo<> ) 

3. B. botuhnus van Krineiigem. 1S9S. 

4. if. Ajs/o/>/7CMs Wel^lx^rg and Sequin, i«)ib. 

They may be differentiated as follows: 

A. Dense white balls in four to jive dit\\s in meat media : 

Very few large subterminal spores in culture. Pathogenic for 
laboratory animals— i/t.’tht/v/u 1/4'. 

33 . No formation of white balls tn meat media 

I. Non-pathogeiiic for labor.ilory aiiimaN: 

Central, subtermiiial. or terminal spores a marked feature m 
cultures— -.S'/?(W'ogrwfs. 

II. Pathogenic for lal^ratory animals: — 

(а) Spores oval, centr^, or terminal — Botultnus. 

(б) Spores round and terminal — Tetani. 
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Subgroup Non-Liquefactive. 

Dtflnlttoil. — ^I'etanus group, motile, not liquefying gelatine or inspissated 
blood serum, and do notfilackcn meat media. 

Remarks* — This group includes: — 

1. B, tertius Henry, 1917. found in gas gangrene. {Synonyms:-- 

B. y. Fleming, 1915; B. von Hibler IX.; B, rodella III.) 

2. B. von Hibler VII. 

3. B. amylobacter Gruber, 1887. 

Clasilfleation. — 'J'hese Oiganisms may be recognized as folbws: — 

A. Attack milk slowly, forming a soft clot after a long period : — 

1. Spores usually central-— Voif Hthler VII. 

II. Spores typically terminal — B. tertius, 

B. Attack milk, forming tough clot, broken by gas — Amylabader, 


FAMILY 8: SPIRILLACEBB Migula, 1900. 

Definition.— Eubact or iales with cells spirally curved or repre- 
senting part of a spiral; division in one direction. 

Vype Genus. — Spirillum Ehrciiberg, 1S38. 

Classification. — ^The laniily may be divided into the following 
genera : — 

A. Nou-motile, coiuiua-slLqKid. or spirally curved iilaments, rigid, with- 

out flugclKi -Genus i, Spirosoma MiguLi, 1900. 

B. Motilo, short, slightly curved, rigid, coiumadike, sometimes iii chains, 

with OIK', rarely more. llagellcL at one end, seldom at both ond.s — 

Genus z, Vibrio O. 1* Midler. 1773, Locfller. 

C. Motile, long, spn.iliy curved, usually with a bunch of polar flagella 

composed of long and short lonns— (k'nus 3, Spirillum Ehrenberg. 

1838, vmendiicit J^iefllei'. 

Remarks. — \Vc arc only concerned with the genus Vibrio, which 
contains the cholera and ])aracliolcra organisms. 

If the spirochastes wore to lx* coiisidorod to Ix' bacteria, they would be 
class! lied here uiulor the name Spironema 


Genus Vibrio O. F. Miillcr, 1773. 

Definition. - Spirillacca* motih', with short comma-like cells, 
possessing one, larely mor'», flagellum at one, rarely at both 
ends. 

Type. — It is diflicull to decide which is the type of this genus so 
defined. 

Remarks. — ^Tho important species is the Vibrio comma Koch, 1884, 
D^ich is the cause of Asiatic cholera, but there are many other 
which cause paracholera— c.g., V. gindha, Pfeifier, 1896; k. k^al- 
/gnsts Castellani, 1913; V. insolitus Castellani, 1913, etc. 

Classifleatldn. — ^The genus may be divided into aerobic groups 
as follows: — 
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Tbb Abrobxc Groups of trx Genus Vibrio O. F. Mt^iXER, 

EMBNDAVIT LOBFFLER. 

Phosphorescence. 


Present. 

7. Albensis group. 


Absent. 

Gclalino. 


Liqucliod. 

Pigment formation in alkaline. 
Peptone water. 


Not liquefied. 

VII. Terrigonus group. 


Absent. 

Cholera immune serum. 
Dilutions of. or greater tluin, 1 in 200. 


Present. 

VI, Drennani group. 


A|j{[lutination 
II, Cholera group. 


Agglutination al^cut or unknown. 
Growths in gelatine stabs. 


I 


] )(>us not resemble true cholera. 
V. F inkler-Prior grou p. 


Resembles true cholera. 

Pigeon pdtliogcnicity. 

Small intramuscular lujeolious. 

Quickly L'tluil. F.ifect slight, negitive. or unknown, 

r//. Metschnihovi group. I V. Gmdka group. 


nly the cholera and the giiitllia i^roiipM concern us. 


CiioLKKA Group. 

Ruffer classifies tlu; strains of tlic cholera group as follows: — 

Series I. — A. Cholera immi^.ne scrum. 

1 . Agglu tinat ion posi tivo. 

2. Castellani's saturation positive. 

3. Pfeiffer's reaction po.sitivc. 

4. Complement fixation positive. 

J3. Hamolysts negative. 

Series 77., El tor vibrios. — ^A. Cholera immune serum. 

X. Agglutination positive. 

2. Castellani’s saturation positive. 

3. Pfeiffer's reaction positive. 

4. Complement fixation negative. 

B. Haemolysis strongly marked. 
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Series III. — A. Cholera immune scrum. 

1. Agglutination positive. 

2. CastelliiuVs buturation Negative. 

3. Pfeiffer s rracHou mgative. 

4. Complement fixation positive. 

Ji. i it'eniolysis feeble and laic. 

The bacteriological characters bf the usual vibrio are to be found in 
every textbook on h.icteriology. 


Gindiia Gkoup. 

This group may be divide<l into species as follows: — 


Nitrati* l^oiluction tincl Indol Formation. 


Holh pieseni . 

Jilood sennii 
j4<juel.LCtion. 


( )iie f)r botli .ihsent . 
Nilr.ite mliiotion. 

I 


Rapid, 
i. Citndhit. 


Slow. 

W’h’beckettsjs. 


.\ot known. 

Pi>t .ito. 
(irowili 


Absent. 

.L 


Mil 


I 


I 


(ireyi.sli. 

3. Sf/JihgeHits. 


.Neill and i In! Sliglil .icidity. 

I I in torly-eijj:!!! Peplonized abo\'e. 

ICvKleiil Not ^•\ldt•nt. hoiiis. ('lolled below. 

I .•). Sit Iff Ins. I 

Colon] Polalo. 

I Vi'llowisli growth 

I o W'olfii. 

Ki'galleiisis serum. 


Ihown. 

I I.ii/itf ftinri/s. 


Agglntiii.it ion 

7. KvgallcHbis. 


No aggulinaliun. 
a. Insolitus. 


The. naiiH'S of the eight si)(‘cie» so tlilfereiil iai t‘(l ai e:- - 

1. r. iiindha (lM(‘iffer. iStifi). 

2. r. liqiicjdcicns (.Migiila, i()oo). 

3. T’. n'ic\cc/xrnsis (Miguln, K^ooj. 

4. V. striutns (Migula. icjool. 

5. F. irolfii iMigula. 1900). 

6 . r. sptiti^cuns (Migula, 1900). 

7. V. kcgallenaisi vel paracholme (Castellani, 1913b 

8. V. msolitus (Castellani, 1913). 

-Of these, the fir.st and the last two have been ass(x:iated with para- 
cholera, to the exclusion of other organi.snis. 
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FAMILY HYOOBAOTfiBIAOBiB Chester, igoi. 

Definition. — Kubactoriales with short or lon^^ colls, cylinclriciil 
or filamentous, without a sheath, but often clavatc, cuiioatc, or 
irregular, and often witli enclosed granules. 

Type OmMS.'-Mycohacicrium Lehmann and Neiiiiiaiiii, 

Remarks. — Chester created this family to liolil Mieli forms as the 
diphtheria germ, the tubercle bacillus, and the. inieaidias. 

The latter we classify with the Fungi Jmperfecii, and probably the 
other organisms, esi)ecially the tuheiclo l)arillus, should join them; 
nevatheloss, for the lime being, we keep them in Chester’s 
family. 

Mycobacterium hec(»ines the only genus of llie family, as Chester 
included with it the Corynehacterium of Lehmann and Neumann. 

Genus Mycobacterium i.ehmaim and Neumann. iSc/). . 

Definition. MjxohaetenaciM* with thi‘ rluiraclers of the 
family. 

Type Species. - Mycothuicriitni Icpnu ^lLm‘^en, 

Remarks.- - hrom our ])oint ol view iliere are two divisions of the 
genus which are ol impnrtauce \ i/: 

A. Acid-fast wluMi staiiKsl by Zielil-Neolson's nK'Uioil. 

H. Not acid-itisl wlion sl.nncd by Ziehl-Noclsen’s jiudliod. 

The former iiicluih* t he tuheiele and the h |>ios\ liacilli, wJikli may 
be distinguished by the Litter being preseiu in xery large numbers 
in the leprotic nodules, and being very resistant to decolour izat ion, 
while the former aie but few in a cell and relatively easier to de- 
colourize. Moreover, the leprosy bacillus can be. n^adily stained liy 
(Irani, while, the liiliercle is dillicuh 1 i' stain ])ro]>erlv. 

Tlie tubercle bacillus e..ui he cult i\ ated, Inil hu iliere isa doubt 
as to the leprosy bacillus (*vi r having been « nil i\ ated. 

The oilier group contains I he. diphl hei ia h.icillus. The names of 
these three organisms are: M. Icpne (Hansen, 1^74) ; A/, diphlhcrm 
(Klebs, iiSSj}; .uid .17. tuberculosis (Koch, iS.Sj). 

In addition the Mycobacterium mulei (f-oeffler, iSS()), the caiisi* of 
glanders, may be meiitioiK'd, as Whitimac has descrioed a lever in 
Rangoon charactcrizeil by hroiicho-jmeumoiiic sym]>toms and often 
multiple abscesses, which is due to a closely allied organism inln> 
duced into the body wliile injecting morphiiK' sulxuilaiioously. 
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CHAPTER XXXVII 

FUNGACEv^i-PHYCOMYCETES 


Pceliminary — Vungacese — Phycomycete®- -Zygomycetes — Mucoralos- 

Keferences. 


PRELIMINARY. 

The study of fungi, or mycology, as it is often called, includes 
macroscopic and microscopic forms. The microfungi are those 
which prmcipally cause disease, whicli, for this reason, is termed 
a mycosis. Thus ' otomycosis * means a mycosis of the ear, and 
‘ mucormycosis * a disease caused by a mucor, which is a fungus 
known to Malpighi in i()80. 

The study of the micrufiiiigi U'gaii in the d.iys of Cluirles II., when Hooke 
in 1O77, made a lens with which lie oxauiiiKMl tlic blighted or ydiow species on 
the leaves of the damask luso, .ind made cxcellonl lira wings of the micro- 
fungi which he saw. ills i>uok contains a chapter devoted to the ‘ Blue 
Mold and tlie First Prinaples of Vegetation arising lioin I'litrelaction.' 

Malpiglii, 111 1086, has a ciiapter devoted to ' PLiiitis qua* 111 alliis vegetani,* 
in wluch he refers to inucedo. 

Kay, in 1706, 111 his ‘ liistori.i Plaiitarum/ descrities Pihholns crystallinus, 
one of the Mucoraccae. wliicli h.is IxMutilul crystaUine spoiaiigiti 011 yellowish 
sporangiophores, and of winch L’lukeuel in 1720 gave thii tinsl illustration. 

Micheli, in 1729, named and gave a scienlillc account of the genus Mucor, 
as well as of Aspergillus and many other fungi. 

Linnaeus, in 1753, in his * Spi'cios Plantaruni,' made a r^siimd of knowledge 
up to that date; and Hudson, ini 7O2, described miicors in Ins * Hora Anglica * ; 
while Lightfoot in his ‘ Scottish Flora,’ published m 1777. mentioned the 
ascomycAe-sphasria. Pelham (1785), Withering (1795), Dickson (1785-1801), 
and HjU (17^), all contributed to the knowledge of microfungi, which was 
slowly growing, as did Batsch, in 178^, m (Germany, and Bulhard, in 1791, 
in France. 

This slow but sure progress now bi'came very rapid, and the only way in 
which we can trace its evolution is by mentioning the great systematic works 
which are of use for reference .« 

They are Fersoon (x8oz). ' Synopsis Methodica Fungorum'; Link (1824), 

* CaroU Iinn6 Species Plantarum,* Editio Quarto, tomus vi., p. 1 ; Fries (1821- 
1829), ' Systema Mycologicum Necs von Ksenbcck and Henry (1837), * Das 
System der Pilze; Kiiizing (1849), ’ Species Algariiin Charles Kobin (1853), 

* Vte^taux Parasites Kiicheumcister (1857), * Animal and Vegetal Parasites 

of •; Fuckel {1869-1 870). ' Symbolae Mycologiie *; Eidam ‘ Myco- 

logie *; Naegeli (1877), * Die Nicderen Pilze.* 

In i88i winter, Rehm, Fischer, and Lindau's ‘ Dio Pilze Deutschlands, 
etc., began to appear, and in 1886 Saccardo's great work of reference, the 

* Sylloge Fungorum,' began. Both have continued down to the pre^nt 
period. In 1890 2 ^pf*s oft-quoted work, * J.)io Pilze,* was published, and m 
X900 EUi^er and Prantl*s * T ^a-nren-fa-miii en.* In 1907 Vuillemin started his 

967 
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new classification in his paper, ' Les Bases actuelles de la Systematique en 
Mycolo^e/ 

Leaving; now the systematic study, we turn to the discovery of forms 
parasitic hi man, beginning with the ringworm discoveries of Ueniak (1837), 
Schonlcin (1837), Griiby (1842), and Malmstcn (1845). and passing through 
the days of Carter and Manson to those of Sabouraud, Lirumpt, Dc Beurmann, 
and Gougcrot, down to the last, and by no means least, Pinoy, whose valuable 
researches are of such use in tropical medicine. 

The above rather dry account will enable the reailer of this and the two follow- 
ing chapters to realize the references and th(! ii.imcs of Die genera and species. 

N'omenclature is, however, very confused, and an author, before he gives 
a fun^s a name, should read ‘ K^*gJcs Internationales de la Nomenclature 
Ikjtanique,' published in 1012. Unfortunately, it has been decided that the 
nomendature of the Puiigi Imperf(v.ti. winch are so important in tropical 
medicine, should comiiiciice with }*'jies* work, while we are in accord with 
Vuillemiii, who say^ thit Saccardo's ' Sylloge ’ should be the Imsis for all fungi. 

With tliis biiof liistory we will p:iss on to consider the Fimgaccta 
Linnaeus, 17^7, which, as we have already S(*en, belongs to the 
Regmim A’rgelabile, dix i.^ion Tliallophyta. 

SUBDIVISION FUNGACE^E L klils 1737. 

Synonym,- -Funni aucittros. 

Definition.— 'riiailo])hyt a thread-like, with apical growth produc- 
ing cells (hyplije) or rows c»f cells (liy|)hie), which collectively arc 
termed a mycelium, and re])n)diieing by freely csca]>iiig s])ori;s, 
which are formed eillier aorogeiiously at the end of hyplue or endo- 
genously in special cells (sporangia), ^lllUlte eitlier at the apex of a 
free hypha, or are formed by sexual cells, which may be enclosed 
in a fruit or perilhecium, formed bv the interlacing of mycelial 
threads without chromatophorcs or chlorc^phyl. 

Morphology. — Fungi arc ThallophjTes without chlorophyl, and 
do not contain starch or chromatophores. Their vegetative body, 
or thalliis, consists generally of a mass of filamonis or threads 
termed the ‘mycelium.’ 'I'he threads or lilaineiits forming the 
mycelium are called ‘ liyi>li«'e.* The m\'celial thre^ads or hyphse 
may be septate or nnn-septate, TIhuV walls do not consist of ordinary 
cellulose, but of a substance known as fungits-rclUthtsc, which does 
not stain blur by iodine and sulpluiric acid. 

Nutrition. ■ riie fungi, l)cing un])rovidc*tl with chlorophyl, cannot 
make use of 1 l»r carbon <lio\ide of the air, and tliereforo derive their 
carboirici'ous food in:it<Tial from eonii>le\ organic compounds, as, 
for instance, drc'.aying organic substances. 

Mode of Life. -Fungi live as parasites or as saproplijdcs. They 
may live one way or tlie other, according to circumstances. Fungi 
are parasites of man, of the lower animals, and of plants. 

^ ^ 1 1 J 




biological analogies between fungi and bacteria as regards produc- 
tion of toxins, agglutination, and immunization phenomena, etc. 
Charrin and Ostrowdey, Concetti, Rogei', and others, liave obtained 
a. soluble toxin from Monilia albicans, Auclair and Vcrliac have 
isolated from Nocardia bovis a toxic product soluble in. ether. 
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which they call ' actinomycetine.' They state that the injeclitm 
of this substance produces the same lesions as the fungus. Ceni, 
Besta, Otto, and others, have obtained various toxins frtun fungi 
of the genus Aspcrsiilhts. 

Macfadycn, by vaccinating animals with cultures of a saerharo- 
mj'ces, and G. H. Rogers anti Concetti, using Monilia candidans 
Robin, have noticed a proiiiiction of specific agglutinins an«l iminnne 
bodies. Similar results have been obtained by Quarelli using 
Monilia balcanica Castellani. 

Plato, Bloch, Triiffi, and others have pre])jnetl trichophyton 
vaccines by killing with heat, and triturating cultures of these 
fungi. By injecting lliesc vaccines into patients suffering from 
trichophytoses, tliey have observed a general reaction, with fever, 
similar to the reaction obtained in tubercular patients by injecting 
tuberculin. De Bcurniann has described a cuLi-roactioii in patients 
affected with sporolricliosis. 

Widal and Abrami have introduced a gt'neral diagnostic method. 

' sporo-agglut illation/ based on the fact that the blood of patients 
suffering from di.seascs du(‘ to fungi contain specilic agglutinins for 
the spores of sucJi fungi. Non-s]K*cific coagglntiinns may, however . 
be present in large amount. 

Other biological rctic! ions complement fixal ion, etc.- ■ have been 
described. 

Reproduction. — 'I'lie smls ol the PliaiUTi»gamia may be said 
to bo represented in the fungi by the roundish or oval-shajicd 
bodies called ‘ spores.' Fhe spores niiiUipIy by budding, producing 
daughter spores, identical with the jiareiit spores. Under certain 
conditions the siioro, b> a process of germination, gives rise to a 
true mycelial filament, which ramifies, producing mycelial Iwpha;. 
Some of the terminal hyphic are .shorter and structurally different 
from the other Jiyph:e, and they liecome organs of fructification, 
wliich produc«* spores, 'riu* formation of spores ui»mi lliesr lixphie 
takes place in various modes, of which diff<*?«‘nt iy])cs may be 
distiiiguislied. 

1. Conidia or Kxoaporos. am nt)ri-s<‘-\nal spores, which 
take origin by a ])rocess ol budding ^>r st*pt.dioii from llni exlreniity 
of a germinal mycelial livpha or sporophora. 'I'he jipores may all 
bo of the same sizr, or, at other times, some are much larger, macro- 
conidia, ntliers smaller, microconidia, 'I'he conidia are at first 
always nnicellular, but later they may dividi* and beccrtuo iiinHi- 
cellukir. 

2. Chlamydospores or Endoconidia, — ^'I'liest* are asexual globular 

spores of great size, and provided with a t hick mcnihraiie. Chlamy- 
dospores are terminal or intramycelial. . . • -j 

3. Endosporcfi or Gonidia, — ^these spores take origin inside a 
special spore-case structure, or sporangium, which is often terminal 
and aerial. Endospores which are free and provided with organs 
of locomotion (cilia or flagella) arc called zoospores, and the spor- 
angium is known under the name of zobsporangxum. 



PTATJE V. 

CTMPUKS OF SOME TKOPICAL FUNGI. 

1. Enikii)i-.km<»phyton coNCKNTRicvM J^huichsird. iqoi. emendavit 

CastHlcini, igii. 

Typical culture on glucose .ig.ir three weeks old. 

2. ENDODPKMOrilYlON lUOriCAI.l-: (' i.st cl 1.1111. Tt) 14 . 

Old culture on glucose agar. 

3. Endoiitirmofiiyton iNOicoM CUsleJlaiii. 1911. 

F'aiily <»ld culture on glucose agar. 

ENLKUJhKMOPllYTdN INDICIUVI ClStcllani, iqil. 

Young culture on ghu use .igar. 

5. EPJOEKMOPHY'ION KlTJtKC'M CiStclKuii . IM09 

Culture on glucose agar. 

6 . Trichophyton violackum Bodin, 1*^02; vak. oecalvans 

Ca-stellaxii, 1911. 

Culture on Sabouraud's agar. 

7. Cladosporium MANSONi CastclLuii, 1905. 

Culture on Sabouraud'.s agar. 

8. Nk.rococcus nigrescens Castellani. 19x0. 

Culture on Sabouraud's agar. 
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Ascus Fructifications, or Asci, are special sporangia, containing 
four or eight or a multiple of eight spores arranged in a single line. 
These spores are called ascospores. Each ascospore presents two 
membranes, one internal, one extemaL The external membrane 
frequently ^ows a pore, which is called the germinating pore. 

Basidia Fructifications. — Basidia are large elongated cells, each of 
which supports at its apex two or four slender processes (sterigmat a), 
each terminating in a small roundish conidium or basidio-sporc. 

4. Zygospores. — ^I'hese are the product oJ a process of conjugation 
or modified sexual act between two special hyplia*. These hyphai 
give rise to small club-shaped brandies, which come into contact 
and fuse together, forming a new large cell, which presents a very 
resistant double wall. The special branches {gametes) which come 
into contact and unite to produce the zygospore do not show any 
apparent sexual differentiation. 

5. Oospores. — These arc formed by a complete sexual act or 
fertilization, and can therefore be compared with a fertilized 
ovum. 

The female clement {oosporangium, oogonktm) contains one or 
more roundish protoplasmatic massifs (macrogjimetes or oosphercs, 
female gametes), and presents a thick wall pierced by several pores. 
The male gainde {aniheridium) , which originates on a delicate 
special hypha, comes into contact with the ofisporangium, sending a 
protoplasmatic process through it. In other cases the aniheridium 
divides into several motile bodies called microgametes, antherozoids, 
or spermalozoids, which c<imc into contact witli tht‘ oosporanghini, 
and fertilization lakes place. In some rare cases t he transformation 
of the oosporangium into an oospore is in reality a process of parthe- 
nogenesis. 

Classification.— -The Fungaccje may be arranged in two divisions, 
viz. ; — 

A. Vegetative body a multi nurh'ate oaked plasniodium — Myxomyteies. 

B. Vegetative body usually filamentous — Eumyceles Schroder, 1892. 

We are only concerned with the Eumycctes. 

Eumycetes Schroetcr, iHcjz. ^ 

The Eumycetes may be classified as follows:-— 

A. Mycdiuni continuous in the vegetative stage— Cl.iss I., Phycomycctes 

De Bary, 1856. 

B. Mycelium septate: — 

1 . Spores in asci — Class XI.. Ascontyceics Berkeley. 

II. Spores in basidia — Qiiss III., Basidiomycetes Bary. 1836. 

111 . Spores not in asci or basidia, but on conidiopborcs, naked or 
in pycnidia or unknown— -Class IV., Fungi Impctfccii Fuckcl, 
1869. 

The fungi parasitic in man arc practically all found among the 
Phycomycctes, the Ascomycctcs, and tlic Eungi Imperfccli. Only 
one species of importance is found among the Basidiomycetes, and 
none among the Myxomycetes. 



97 * 


FUNGACEM-^PHYCOMYCETES 


CLASS r. PHYCOMYCETES De Bmry, 1856. 

Definition. — Eiimycetfs w’itli mycelium conlinuoiis in the vege 
tative stage. 

Type Genus. Michdi. 172 c). 

Classification. - riie Pliyc«nuycrt<*s iimy he clividctl iiilo siilK'lasses 
as follows:- - 

A. Sc\ii:il spinvs wluMi |)u*-i*iii mn»iis (similar p.nnolf^l- -Subclass 1, 
ji\\qoiuyci'ti's 

ii. ScxUfil c's wlifii pri-'.iMii liri(To{^tiiiiuus (ilisbiiiiilar gametes) — 
Subclass 2, (hinivutr*: 

zv(i()MVCKn:s. 

Definition. - -l^li\i'*»ni\rt U*'^ with similar gametes 

Classification. I In* Zygoniyci*U*s may he clividetl into two 
orders : - 

A. St‘\ercil cisexiial spon**; jii spcir.ingia- linin' i. Mucoralcs. 

H. Solil.iry .iscMi.il spon*. .i iriio conirlnini, cm cniiidKijihore — Order 2, 
EntoiiJoffJiihntuih:,. 

Only the tirsl order is ol miereM to iis. 

Okih r Mrc,ok \i.i s. 

Definition.- -Zygoinyceti S wiili several asexiud s]H)res in a 
sporangium, wliieh ni some geneia ai e etmiilia like bodies. 

Type Genus.- Mielu-li. ijjck 

Classification. • i'hi* MneoraUs ma\ he divided into the iollowiiig 
families:-- - 

A. .'\.sc^\llal spores 111 lypictil spoiangU, 111 suiue gnior.i few spored, 

I, Coliimellu preftfiit. zyg«>spores naked diid tlunly covered — I'aniily 

I. ^fucoruLefP 

11. I'oliimt'll.i .'ibsnil, /vi;f»'ipon‘.s closidy covered by hyjihje — 
Isimily 2 .. 

B. Asexual spoies nol iii typii.il spdi.uigi.i — I'.iinilifs C/iotuirpfioracca, 

CheBtocladiat cer. Pi pi<A ladiat ,’tr. 

Only ihe Mur.oraeea- an* of importance to us. 

I'WIFLY Mrf.riRAuL.li. 

These orR.inisms lia\e a ramified th.dliis, hranclies taking origin 
Iciteridly or hv flie.hotomv. Sonii* species are ])ro\ iiled with rhizoids, 
root*likn haiis liy which tliey are attached to the surface on which 
they grow. Prom i he sur lace of t Iio mycelium some aerial branches 
callecl ' gonidiophores ' lake <»rigiii, each of which support.s on its 
distal extremity a ])ear-siiapod, globular, or claviform sponingium 
called gonidangium. The sporangium is at first separated from the 
gonidiOphore by a septum, which later protrudes into the lower 
portion of the "sporangium to form a variously shaped structure 
termed the columella. 

Inside the qiorangium or gonidangium endospores or gonidia 
develop by free cell-formation. 
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The sporangial protoplasm not used in the formation of endo- 
spores gives rise to a peculiar mucilaginous substance, wliich at a 
later period, by absorption of water, causes the bursting (jf the 
sporangium. Jiach enilosporc or gonicUiini. when i1 has IxHronx' 
free, gives rise to a mycelial lube by germination. 'I'his mycelial 
lube ramifies, and a new mycelium is formed. 

In some species, under certain conditions, a sexual reproduction 
may take place. This consists in i he conjugal ion of uiidiff erenliat ed 
non-motilc gametes, which leads to Ihc formation of zygospores. 

Many species, when vegetating in unfavourable media, rt^produce 
only by formation ol coiiidia and chhunydosj)ores. 

The Mucoraceae arc extremely Ciimmon as parasites or saprophytes 
of plants and animals. A mycosis due to these parasites is oiten 
termed ‘ mucormycosis.* 

Mucoracojc can be easily grown on sugar cultiirt^ media— for 
instance, Sabouraud's maltose agar — or even on ordinary agar. 
The optimum tomiierature for tlieir growth is between 35^* and 
40" C. The Mucoraceiu r((|uire ])leiity of oxygen, and therefore 
the media tubes mu'^t lU'vcr be closed with rubber caps. Wlien 
there is not enough DWgni, the* Muo<»iac(*.T lose their character- 
istics, and give rise In inonilia-like or yeaM-like forms. 

Glassiftcation. -- I'our genera of Mucoracea* are found to contain 
species parasitic on man:* 

Mycelium r.imifKMl, IK) I hizoiils* Mneor, 

Myrclium nen-ruimln'cl, with or wiihoiil rluzoids; the pediinclo 
Family I ’ support i hr the .'^poranRiiim liTini nates 111 a special forma- 
Muconiceje , iioii c'lu inlipR llie Imm* (»l tlu* (ohinielici- -I uhtheiwiii. 

Myieliuni with rlii/ouls, coIuuh'IIj ovoul- Rfinowucor. 

iMyd'lium Willi ihi/nuls; cnliimi ll.i Iwniisphri'ie, .shafM'd like a 
nuishroum- I\hr.o/'it:-. 

Genus Mucor Mirlioli, lyzi). 

Ramified mvccliuin; absence ol ilii/oid.s. 

Mucor mucedo 1 . i.en^. 17^^. 

Synonyms.- Mncnr vulnoriH Mm* li. 17^9; . 17 . sf^IiteroccfiJialtts 
Bulliard, 1701 

Tlic hyph.e carrying s])orangia (sporangiophores") are long and 
erect; the spoiangiuin is globular, 100 to 200 /i in diameter; its 
colour brownish; its surfacti covered by fine, minute crj'stals of 
oxalate of calcium. The s])ores (gonidial arc elliptical, with a 
smooth surface. The columella is ovoiil- shaped, and generally 
yellowish. Occasionally ve,ry largt' zygosixiri's may be observed. 

M. mucedo I.. is veiy common, living in orgaiik substances in 
decomposition — for instance, horse-dung. It is the cause of a 
deadly disease in bees— the so-called ‘ mucoriue,’ or May's disease— 
but is seldom found in man. I^iirbringer has observed it twice in 
cases of pulmonary infarct .s. A case of broncho-pulmonary mucor- 
mycosis has been observed by Castcllani in tlio Balcanic Zone. 
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Mneor piuUlus Lindt, 1886. 

Mycelium at iirst white, then yellowi^. The hyphs canying 
sporangia are mncli shorter than in the preceding species. The 
sporai^ium is globular, at first pale gnyisli, then dark ^evish. 
Its diameter varies between 50 and 80 /(. The columella is clavi- . 
form, ovoid or spherical, ycUowisii or brownisli. Tlie spores are 
smdoth, spherical, 3 to 3*5 jm in diameter. , • 


Fig. 479. — Mucof wucedo Flo. j{So.-~Mucor [yusillus Lindt. 

LiNNiCrs. (After Lindt.) 

M. pusillus is oftoii found in bread which lias been soaked in 
water, Tt is very palliogf'uic to rabbil.s: it has once been found 
in man in a case of otomycosis by Jakowski. 

Genus Lichtheimia Vuilleinin, iqo,.|. 

Non-ramified mycelium; rhi/.oids may be jirescnt or not; ped- 
uncle supporting sporangium terminates in a lorniatioii encircling 
the ba.se of the columella. 

Lichtheimia corymbifera Cohn, 1884. 

Synonym.— corymhilcr Cohn, 18S4. 

Mycelium at first wJiitc, ihcii ycllowisli. The sporangia are pear- 
shaped. 10 to 70 /i ill diameter; columella conical, dark greyish or 
brownish ; spin t-s elli])l ical, ^ l»i J fi. 1 lie hyplue carrying sporangia 
are ramificil in r.orymbiform formation, 'fhis parasite has been 
observed sevt^ral liiiies in man, giving rise to a mycosis of the ear 
(HOCkcl, Siebeiunaim, (haham), of t lie nose (Siebenmann), of the 
lungs (Pudack). A case of generalized infection has been recorded 
by JJaltauf (see j). 9771. 

Lichtheimia ramosa Lindt, icSBf). 

Synonyms. — Mnror ra^nosits Lindt, 1886; Lichtheimia ramosa 
Vuillcmin. 1904. 

Clo^ly resembles L. corymhifera, but rhizoids tire often present. 
The qpores are larger, ovdidal, 4 to 7 /i in length. The columella 
is always smooth. 

This species has been observed in man by Jakowski in a case of 
otomycosis. According to Vuillemin, it is frequently found in the 
itiksal mucosa|!6f horses. 
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Genas Rhliomueor Locet and Costantin, igoo. 

Rhisoids generally present, columella of ovoid shape. 

Rhisomueqr parasiticus Lucet and Costantin, igoo. 

Mycelium at first greyi^, later brownish. Sporangium globular, 
35 to So ft. H 3 rphae carrying sporangia are often ramified, and arc 
tn^reen i and a centimetres in length. They are often provided 
n their basal portlmi with rhizoids. 

i 

Fig. f^Bii-^Lichthtimia coryin^ Fig. 48^.- -Rhisomucor parasitic 

hifara Vuzllemin. ous Lucet and Costantin. 

(After lichtheim.) (After Lucet and Costantin.) 



The columella is ovoid or pvrifonu; dark brownish: spores 
ovoid; longitudinal diameter, 4 /4. transverse diainctef, 2-5 jw. 

R, parasiticus is palliogcnio lor guinea-i>igs and rabbits! It was 
found in the expectoration of a woman !)y Lucet, Costantin, and 
Lainhry. The patient had b(ien considered at lirst to be suffering 
-from tuberculosis. She recovered under a potassium if)dide and 
arsenical treatment. 

Rhizomucor septatus von Bczold, 1889. - 

Synonyms. —A/i/t'or septaius von Bezold; Rhizomucor septatus 
Lucet and Costantin, 1889. 

Khizoids present ; s})or.ingia of a brownish-greyish colour, spheri- 
cal, with a smooth, or occasionally slightly moriform surface; 
diameter about 30 to 35 fji columella spherical, brownish ; spores 
roundi^ or slightly oval, from 2*5 to 4 • 

The spores arc of a yeliowisli or brownish colour; spherical or 
ovoid, with a smooth surtaco. 

This species was found by Siobenmann in a case of otomycosis. 

Genus Rhizopus Ehrcnberg, 1820. 

Rhizoids present ; columella hemispheric; mushroom-like. 

This genus contains only one species. 

Rhizopus niger Ciaglinski and Hewclke, 1893. 

Synonjfm^—Mucor niger Ciaglinski and Hewelke, 1803 

The mycelial filanumts .ijswe provided with abundant rhizoids 
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forming a snof<7-white mass. Sporangia globular, of black colour 
when ripe. Spores ovoid, smooth. Columella is at first globular^ 
but later takes a cylindrical shape, and when the spores have 
become dctaclicd, shows a peculiar mushroom-like appearance. 



I'lG. 483 — Uhzoutitcor septa- 
tus VON liEZOl.I). 

(Aftor Sic-bcninanii.) 



Fig. 484 . — Rhitobut nigtr 

Cia(;linsxi AMD Hewblxe. 

(Aflcr CiagUnsU.) 


This species V.is <liscovcrc(l by Cicigliiii^i and Hcwelke in a case 
of black mycosis of the tongue. 


General Remarks on Mycoses due to Species of the Family 
Mucoracese. 

These mycoses are generally call(*<l mucormycoses. They have 
been reconlctl several t iuie'. in man. 

MiTcr)RMYc<>sis OF THK Nosi;.- --Several casi’s are on record in 
which species of Mncoriicea* (gcnenilly I.icIilJieimia 'corymbifera) 
were found in various afhsclions of ili'e nose. Their pathogenic 
role in such iifCcctions has nut been di-monstrated with certainty. 

Mucormycosis of tiik Ionc.ui;.- < i.-iglinski and 'Hewelke'. and 
later Seniyiak, have described c.ise- ot so-called ‘ bla^ tongue,’ 
Khi'.opHs nifier. 

Mucormycosis of tuf. 1i.\R--OTOMtir.oRMYcosis. — Several 
|u:e found in the literature (Sicbenmaim, Boke, ' Hflckel, etc.). 
Almost always l.iclilbcimut corymbifera was jiresent. In the tropics 
we have obsen'ed two cases in wbiidi /.. ramosa occurred. When 
the fungus is in great quantity, tbc patient complain} of. tinnitus 
auriura .and deafnessr— the same symptoms as those Reduced by 
a plug of cdhimcn in the external .and it orv meatus. 

MucormVcosis of thk l.UNCS.- -This conditioa is rare. 
FOrbringcr has described two cases in wliich corytnMjfera was 
found at the tfutopsy in some luemorrliagic foertn the lungs. Lucet, 
Costantin, a^ Lambry described a case of bronchitis in a woman 
duo to Rhizomucor parasHicus. The expectOTation was rather ' 
scanty and mucopurulent, but without blood. Mycelial threads 
and spore-likp. bodies were Resent. Calturee were made, and the 
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foa^in* grown. The condition lasted several months. Potassium 
iodidewasgiven, and later, owing tothe symptmnsoi iodism, various 
arsenical prtoarations. (^stellani has recorded a case of broncho- 
mucormycosis due to Hueor mtiuio, in the Balcanic Zone. 

MucoRMyciosis.^One case only is on record — that of Faltauf. 
fOttieht during life preAnted fever, slight jaundice, enlargement of the 
sn|een and livdr, with signs of difEuse bronchitis and obscure nervous symptoms. 
Ac^the 'post-fnortem hmn presented several foci of a friable. ycUowish 
substance; the other inter£l organs showed nodules of various some 
ratioer hard ;.jotiiers had undergone a purulent change. In all these iWBations 
mycelial threads were found ; in the lung-nodules fructifications (sporangia") were 
also present, which enabled Paltauf to determine the fungus as Lu'hlhtimta 
cotymbifera, *Acdording to liim, the infection must have brigiiiatcd from we 
intestine, which showed several ulcerative lesions containing the .same fungus. 
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CHAin'EK XXXVlll 

ASCOMYCETKS AND I3ASIDIOMYCETES 


Preliminary- — Classi I'u* at ion — Pri it o.iscomycf 't c.s — Saccharomycelalcs — Sac 

cliaromycotacua.' ■ -It nf loi u vc i) t. w-cm' — J ii .isconiycoles — Gym noascaccse — 

AspcTgi I lacfiu— I'yrc ‘noniyct* I (‘s — f ^isi d i ( iin y ce tcs — RcXeren cos . 

PRELIMINARY. 

This cl)ai)t(‘r inclndf^i :iii iircoimi ol tJio fungi parasitic on man 
•whicli belong tfj llio AscnniyccMes. These fungi are characterized 
by their mode ol rejjrodticliou- -viz., by spores originating inside 
special ci*lls called asci. The spores (ast'.ospores, endospores, 
gonidia) inside Ihe asci are generally lour or eight or a multiple of 
eight. While these fungi live a ]>aTasitie life, no aaci are found, 
and reproduction take'- jilaoe by germination and conidia. The 
fungi belonging to this onler an* often pleomorphic, their morpho- 
logical cluiraclers changing according to the medium on which they 
live. 

Classification.-- Tiie Ascomyct'le^ an* divided into subclasses as 
follows: — 

A. Asci with varying iiunibtT of Mporeb, usually numerous — Hemiasco- 
mycctes,. 

J3. Asci with a dcfinilc num1x;r of spores: — 

1. Asci se])arat<* or scattered- Proioascvwycetes. 

11. A.sd apprijxim.ile, usually foniiiug a hymenium — 

SUBCLASS PROTOASCOMYCETES. 

Tills subclass contains a single ijrdtT, the Saccharomycelalcs. 

ORDER SAGGHAROMYCETALBS. 

This oidi i IS di\ ided into two tamilii s as follows: — 

A. Vegelalivc telLs sjiigle or lcx>.sely attached in irregular coloiiif»— 
Sat t hai oinyu tacca . 

13. VegeliiijM- t.elts lurnung a mycelium - JCndomy cetanes, 

FAMILY SACCHARt)MYXETACEAi Rees, 1870. 

Definition. — I’rotoascomycctcs willi vegclative cells single or 
loosely attacliccl in irregular coluiiics; mycelium not usually 
devdoped; asci isolated, not difTerontiaterl from vegetative cells. 

These orgaiiisni.s are generally round or ovoid cells, 
presenting a cell wall of single, or double contour; the internal proto- 
^smatic mass often shows granules and vacuoles. During active 
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vegetition as parasites they reproduce by a budding process, hctice 
the name of budding fungi; when living on artificial media, under 
unfavourable nutritive conditions, or in the absence of oxygen, tlu^y 
multiply also by formation of endospores or ascosporcs. Eacli cel- 
lular dement may become anascus coiitaining 1-4, sometimes more, 
up to 12 spores (ascosporcs). 

The organisms are, as a rule, unicellular plants, but at times the 
cells elongate, and a rudimentary mycelium may h<; lormed. This 
occurs, for instance, when the organisms are cult ivated in certain 
fluid culture media— for example, fluid beer -wort. In such cas<'S 
side-buds, which separate into conidia-like bodies, may also develop 
on the hypliae. 

Classification. — ^Thc family contains thirteen genera, of which only 
two — Saccharomyces Mcyen, 18.^7, and Willia Hanson, 1904-- 
contain species parasitic on man; while, in regard to Schizosac- 
charamyces Bcyerinck, 189 j, it aiipears doubtful to us whether 
this really should bo placed in tliis family, as it reproduces by division 
instead of by budding. 'Die various geiuTa may be recognized 
as follows: - 

A^. Vegetative cells glolx)sf, ovi)i(l. or pyriform, wiiht)ui lemon -shaped 
cxtreniities: — 

V^etaiwe cells increac^c by budding 
C^. Vegetative cellh without large fat globule; asci 3-4 spored: — 

D^. Ascvsptnres globose or ovoid ■ — 

On germination spores form typical yuast ceils: — 

F*. A ecus formalton not preceded by zygosts : — 

Gt. Spore membrane single: — 

HI. Sporo mcinbrano yistroco^i> ‘-Debaryomyces Kldchor. 

Hs. Spore iiiciubraue vemicose and passubsmg a superiicial 
elevated linear process, dividing tlio surldce into two 
unequal portions — Schionniomyees Kloclier. 

Spore membrane without verrucosities or crest — .Srtr- 
churomyces Meyen, 1838. 

G*. Spore membrtine doiibh5~-nn inner, ndosporiutn. and an 
outer, exosponnm- ■Sciccharomyiopsi's Schioniiing. 

Ascus lurmalion preceded by zygosis: — 

Ascosporcs have a Hiiioolli ineinbrane- -Zygosaccharomyces 
Barker, igoi. 

E^. On germination spores form a poorly developed promycclium, 
multiplication by a process intermediate Ix^twccn budding 
and transverse division — Saccharomycodes Hap-sen, 1904. 

D 2 . Ascospore.s pilciform or limoniform; costiitc with bowler-iiat shape. 
No alcoholic formcation. but ethers produc(*d, with pleasant 
fruity odour, in sugar media — Willui Hansen. 1904. 

D*. Ascosporcs spherical, hcmisphericfil. or irri*gularly shai^d. 

Thick pellicle with air-bubbles on sugar Iniuid mcilia- -Pichia 
Hansen, 1904. 

C^. Vegetative cells large, spherical, each containing a large fat globule 
as in loruU. D. Asci 8-spored- -Torulaspora Linder. 

B®. Vegetative ceUs increase by pssion : — Ase.i 8-sporcd — Schtzosaccharomyce 
^yerinck, 1893. 

A^. Vegetative cells oval, with one or both extremities lemon-shaped. 

Asci I -spored— Linder. 

A^. Vegetative cells elongate. cyUndrical. spores jfiliform. 

Asd i-spored — Mtmoipora Metchnikofi. 

Asci 8-sporod; ascospbres flagellate — Nentatospora Poglioii. 
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Fig. 485. — Types of Y easts. 

a, Saccharomyrcs cercvisiau; h, S. c'lhpsoicleiis; c, S. paHonanus; 
d, S. apiculatos; e, Saccharoniyioiios; /, Schissosac cliaroiiiyces* 
(After Lindner.) 



Fig. 4S0.— Zygosis and 



Fig. 487. — Repkoduc- 
TION Of SaCCIIAROMY- 
CODBS. 


Formation of an Ascus in Zygosaccharomyces 
oclosporus. 

(AiU*t Guillicrmond.) 

O 7 0 O®0 0 

1.5 ^ f ^ 

Fig. — Types of Ascospokes. 

Ssu'i Iiaiumyius; 2-4, Willia; 5, JDebaryo- 
iiiyocs;6, liidnnioinyGi s; 7. Saccharomycopsis ; 
h, Moiio^Kiia ; 9, Ni'niatospora, 



(AfU'i Ciuillicrnioud.) 



to 

FXG. 4^^MoHOSpora cuspidaia. 

1-7. Budding cells; 8-9, Ascus fonnation; zo, Ascosporc germinating. 
(Alter Metchnikofi and Guilliennond.) 
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Genus Saccharomyees Mcyen, 1838. 

Definlfion. — ^No proper thallus. Reproduction by budding and 
ascos^res; fermentation of glucose and saccharose, and often 
of other carbohydrates. Ascospores with one membranci No 
trace of any copulative process. Occasionally rudiment ary mycelial 
tubes present, with transverse septation. 

Remarks.— As already stated, the fungi of this genus, as well as 
of' the g&itr'JiCrypiococciis, Monilia, Oidimn, and Coccidioides, arc 
usually called Bhistomycctcs, and Die dise<iscs induced by them 
blastomycoses. 

The fungi of Saccharonvyces, Cryplococous, and Cocci- 

dioides have a great importance in dermatology, as they give rise 
to peculiar ulcerative affections of the skin, often resembling a 
sypnilide or a tuberculide. The first cases of blastomycosis were 
observed in America by Posadas, WVrnike, and others, who at first 
believed them to be a protozoal infection. Later Gilchrist, Ricketts, 
and others recognized the true nature of the parasites. By some 
authors (Sanfclicc, Koncali, etc.), eaneer has been considered to be 
of blastomycctic origin. 

Fungi of the genus Saccharomyees arc very important from an iiiOustria] 
and agricultural standpoint, being the cau.se of alerdiolie lernu niution. 'I he 
best-known yeast is the brewer’s yeast, S. cercrisiip, whidi is slightly ovoid, 
8 to 9 in diameter. 

Saccharomyees blanchardi Guiart, 1906. 

Found at an operation by Blanchard, Schwartz, and J. Binot, 
on a patient who had been considered to be suffering from tuber- 
cular peritonitis. The fungus had produced in the peritoneum 
a large, whitish, gelatiniform mass, weighing about i kilogramme. 
The fungus grew well on all sugar media. 

On maltose agar it ])ro(luc(Ml craleriform colonies 4)f a .snow-white 
colour. Presence of asci with eight s])ores. On gelatine inucoid-like, 
of greyish colour. Slow liquefaction of (ho medium. On potato 
mucoid growth, whitish, darkening after a long time. On carrot 
growth viscid, abundant; pathogenic to rabbits, in which it 
induced a general mycosis, terminating fatally. 

Saccharomyees granulatus Vuillemin and Legrain, T900. 

Observed 6y Vuillemin and Legrain in a tumour of the sub- 
maxillary bone. Cells ovoid, 4 to 5 ^ in length, and 3 to 4 in 
breadth. Cultures pinkish or pinkish-red; asi'.c»spores and clilaiuiy- 
>dospQTcs present. Gelatine not liquefied. Sugar reactions ,pot 

given. Saccharomyees tumefaclens Curtis, 1896. 

Synonym. — Saccharomyees subcutaneus tumefaciens Ciutis, 1896. 

Found by Curtis in a myxomatous tumour. It appeared in 
the tissues in the shape of roherical bodies z6 to 20 /i in diameter, 
each surrounded by a zone ofamorphous substance. Grows well on 
all sugar media; in very old cultures asci are seen« with 1-4 spores. 
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Gelatine with surface growtli whitidi: no liquefaction. Said to 
ferment siiccharose. but not maltose or lactose. Its action on 
glucose is not mentioned. Pathogenic to rats and dogs. 

Saccharomyces samboni Castellani, i()o7. 

('ells rouinlish i> to S in diamciter — ea.sily grown on various 
media, producing while colonies, which rapidlv coalesce. Found 
by Castcllani in Ca'yloii in a few cases ol inteilriginous dermatitis 
of tJie cruro-scrotal r(*gion. A similar or identical organism has 
been observed by Whitiicild in England in a case of tlic same derma- 
titis. iMTinents glucose, ItjviiloM-, aiul maltose. Gelatine is not 
liquefied. In very old cult in e< asci ]in*S(*nl. 

Saecharomyces ellipsoides Rees, 1870. 

Found by Magguua aii<l ^iiadenigo in two cases of clironic otitis 
media. TJie cellh an* elli])iical. alxml b ^ in maximum diameter; 
jiresencc of asci. Maggiora and (kadeingo do not consider this 
fungus to be pathogenic. The yeast i^ ionnd on rii)e grapes,^ and 
lias been carefully de.scribi-d by II«ms(‘n, Asci cUipsoide remtaining 
1-4 spores eacli. Tin* fungus oflen ]»rodnc.es a pellicle in sugar 
fluid media. FernuMits glucose, maltose, and saccharose. 

Saccharomyees homlnis Kk-ni and Gorilon. i9"3* 

Isolaird in sonic (a.scs <if ton.silliiis < linic^ally re.semblixig diphtheria. 
PoiindihU or oval ' ell.'*. 5I0 7 /x in ihanu ter. Pa ilv. genii to giimea-pigs and 
rabbits. Sugar reai tioii> nnkiuAs-n. 

Saecharomyces angina .V 1 j.i 1 in< and Troisier, 1895. 

Found by Aduilmc aiul 'rioi''U*i in a case of tonsillitis sliowing white 
patclics; ui situ ct lLs ovoid. 8-13 <5-0 micions. In cultures asi'i, 4-spored, 
present. On gelatine siirUue growth wliite. Ferments saccharose, but 
oilier leai lions nol gl^c■n. 

Saecharomyces balzeri Jialzci. Buniier, and Gongcrot, 1911. 

Synonym. — Parendomvees haheri Balzer, Buniier, and Gougerot, 1911. 

Grows on < ultiire media under the 1yj)e of oval or loiimlish ycast-like cells, 
proliferating Im* luiddiiig. Isolated by Balzer, Biiinier, and Gougerot from a 
gummatous affection. Sugar rcartiou.s imkiiowii. 



41)0.- -CratI'.rti'OKm ('oi.u.Nii s l-’ii;. . —Sacclutrotnyces anghic 

Saecharomyces hlanchurdi (b'lAKr Voillkmin. 

(Alter Blanchard, Schwartz, and* (After Trosicr and Achalme.) 
Binot, from Bnimpt.) 

Saecharomyces roseus M'.ggiora and Gradenigo. 1890. 

.Found by Maggiora and Gradenigo in tlic iuisiac.hian tube, and considered 
by them to be non-patliogenic. Cultures ol pink colour. Sugar reactions 
unknown. 
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Genus Willla Hansen, 1904. 

Definition. — Saccliaromycetaccie with ascosporcs lemon-shaped 
or hat-shaped (see Fig. 492). As a ralo do not produce alcoholic 
fcrmeiitalion, but jirodiicc various ethers. Cultures ])resent a 
pleasant fruity odour. 

Species in Man. — WilUa anomala Hausen, i()o.(. 

Fig. 49J.-— AssCosi'cikil^ di* WUUit anotUn/a llA.NbisN. 

(Ailer Guiliiermoncl.) 

Wiliia anomala ITanscn, 1904. 

Rather small oval cells. In sugar lii[uid media it forms a well- 
marked nicml)ranc, containing air-bubbles. Asci with 2-4 spores 
of the so-callcd hat-like type. Glucose fermented, but not saccha- 
rose or maltose. Ferments beer-wort, with production of ethers. 
Found by Beauveric and Lesieiu- in the sputum of a tubercular 
patient. 

FAMTl.Y F.XDOMYCETACF.^i:. 

Ddflnition. — Mycelium usuallv wall developed, mult isept ate; 
asci 4-8 spored: spores one-celhsl. 

A. Mycelium poorly rl(:velo|H‘il — Podnen {'•sa , 

U. Mycelium well cl(;volopi*(l : — 

1 . Asci formed jif^sr zygO'.i'. -fiynnasrus. 

II. Asci formed asexudUy: - 

(a) Asci j-spored — EudomyLfb, 

Jh) xVscj 8-sporcd — Oleiua. 

{c) Asci with a large number of s]>ores — Coocidtoides. 

Only Endomyccs and Coccidioidcs concern us. 

Genus Endomyces Rees, 1870. 

Dallnition. -lindoraycetaccfe with mycelium abundant, ramified 
or not, sim])le or septate. Presence of budding and «asci with four 
spores. Rv‘pr()ductioii by e.\ternal spores, ascosporcs, and spores 
situated inside the mycelial tubes. 

Remarks. — Vuillcmin believed at one time that the thrush fungus 
belonged to this genus. Researches carried out by Castellaiii 
have demonstrated that the condition known as thrush may be 
caused by various fungi. These fungi, as a rule, do not roproSuce 
by ascosporcs, and, as justly remarked by Pinoy and Vuillcmin 
himself, belong to tlie genus Monilia (see p. loyg). For the fungus 
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isolated once by Vuillcmin, which has all the characteristics of the 
genus Endamyccs, Landricu has suggested the term Endamyces 
vuillemini. 



Endomyces vuillemini Lamlrieu, 1912. 

Synonym. — Endomyces albicans Vuillcmin, 1898. 

Found by Viiillcmin in 1898 in thrush patches. 

Parasitic Life. — ^'fhis fungus fonns white patches on the tongue 
and buccal mucosa. The ])atc;hes an; easily detached. A particle 
examined under th microscope shows septate mycelial threads, 
simple or ramified, tlu* articles of wliich arc straight or some- 
what bent. Each article or cell is 
about 20 lA in Icngl^ and 3 to 5 jU in 
I ireadth. At the terminalportion of each 
mycelial thread three or four shorter 
jA'oid el(‘ments are found which repro- 
duce by budding. Some similar ovoid 
or roundish globular refringent cells can 
be observed, originating laterally at the 
s('ptations of the mycelium. These 
globular eli'meiils, which w'er<* at first 
considered to be spores, become detached, 
and reproduce l>v germination. 

Saprophytic Life- -Culture Characters. 
- The fungus grows well on slightly 
arid. Sabouraud’s, and other media; 
does not grow abundantly in alkaline 
media; (hies nut ferim^nt lactose and is 
( rram-posil ive. 

Ill cult un's the fungus appears under 
two h)rms: (i) A filamentous form, 
showing the mycelial threads simple or 
ramified. (2) A globular form, morpho- 
logically similar to a t5T5ical yeast, and 
it’produciug by budding. Both forms 
may be found in the same culture. 

The fungus in cultures reproduces 
by : — 

T. Chlainyclospores or externaj .spores; large globular cells 10 to 
20 lA in diaiiirter, with thick re.sistant walls. The chlamydosporcs 
are situate at tlu* terminal oxlnmity of some mycelial h3T)h8B, 
and represent modified mycelial articles. 

2. Asci containing fonr'ascosporcs. 

3. Internal spores. These arc oval cells with membrane, proto- 
and nucleus similar to the external spores. The internal 

spores are arranged in a single string inside some mycelial tubes# 
Vathogenieity. — The fungus was found by Vuillemin in a case 
ol^ thrush, a condition generally due to fungi of the genus Monilia 
(seep. 1079). 



Fig. .^93. — Endomyces vitillv 
nuni Lanokiku. 

(i‘’rom u culture. Alter 
Vuilleinin.) 

X, Mycelial ihrecicls, with 
cndosporc.s and cuiiulia; 2. 
ascus Iriictiiicatiun. 
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Genus Coeddloldes Rixford and Gilchrists 1896. 

Definition. — ^Endomycetacea: with mycelium well developed ana 
asci containing a large number of spores, with intermediate char- 
acters between Saccharamyces and Monilia. One species only; 
Coccidiindcs inmitis Rixford and Gilchrist, 1896. 

Coccldioides immitis Rixford and (jiiclirist, 189O. 

Synonyms. — Coccidioides pyogenes Rixfc^rd and (iilchrist, 1896; 
Oidium coccidioides Ophuls, 1905; O. protozoidcs Oj>huls, 1905; 
Posadasia esferiformis Canton. 1898; Oidium inmite Verdun, 1907. 

Definition. — Coccidioides with a huge number of spores in the 
asci. 

Discovered by W(‘rnickc in 1882 in America in a patient with 
pitches resembling a tuberculide, and gummala. In the lesions 
roundish bodies are seen of various si/os, j to So /i in diameter, 
with a well-dc&ned thick membrane. Inside* some, of the, bodies 
numerous sj>ores may be seen. This genus is not we ll defined. 

Cultures. —The fungus grows under two types: (i) a saccharo- 
myces-like type, reproducing by budding; (2^ a filainonlous type. 

The colonies are roundisli, shglitly elevatwi, but deepening into 
the medium. Tliey ar(‘ grey or white, but when old often become 
brownish. In old culturi!S chhiinydospores may be piesent. The 
biochemical properties of the fungus arc* not kinwn. 

Pathogenicity. -Tlie fungus induces in man a type of blasto- 
mycosis (see p. 2084). It is pathogcmic: to monkeys, mice, guinea- 
pigs, and rabbits. It probably lives saprophytic in nature. 

SUBCLASS EUASCOMYCETES. 

Definition.— -Ascomyceto^ with asci not separate or scattered, 
but approximate, usually lormiiig a h>in(*niuni, and witli a definite 
number of spores in an asciis. 

Classification.— Aeeoi ding to Stev(*us. t In* following onlers may be 
recognized : — 

A. Asd approximate, no definite ascoma, but an indefinite hymenium — 

Protodiscales. • 

B. Asci grouped in a definite ascoma: — 

T. Asci not in a cylindrical or glol)osc perithcciiim -nelvellales, 
Pctizalfs, Phacidiales, Hysteriah's, Tuherales. 

11. Asci in a cylindrical or globose jx'rithecium: — 

(a) E^M'ithcciuTii sessile: — 

1. Asci ansing from a common level in the i»critheciiim — 

Perisporiales', Hypocriales, Dothtdiales, Sphariales, 

Pyrenomycetes. 

2. Asci arising at different levels in the porithecium — 

Aspergillus. 

(b) Periihedum on a short pedicle — Laboulbeniales, 

Only the A^ergillales and the Pyrenomycetes interest us. The 
latter difFer from the former by having their asci arranged in a 
h3nneninm vrithin the clos^ ascocaip. 
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ORDER ASPERGILLALES. 

Definition.-— Kiiasconiycotes with asci gathered into definite 
cylindrical or gl()l)<)se ]>tTitlircia. 

' Type Family.- AM]>iTgilkicea‘. 

Classification.- Tlio order contains a iiiiinl>er of families, which 
may be recogiir/i'd as follows;- - 

A. Pcridiiim of loosi* floecost? hyplisR— ( 7 Hiniiiulsky, 1872. 

B. l^oridiiim compact ;■ - 

I. Pent hucia .small — 

(«) Pcrilhccia Tuostlv scssih*:- - 

I. Pc'iidia I -.isl'frgtllaccis. 

IVridi.i opt'ii- Titihocomacc€B, 

(h) lViilln <i.i iiKislJy .suilked — Oxy^enaoceh. 

11 . IViithcri.i hlapkomyidticea' and other families 

Only llir t Ivnnio.isiMcea* and tin* Asjjergillacea* concern ns. 

PiUIIJ.Y (lYMNdASCACKJ!; Bakam-tzky. 1872. 

Definition. - Aspergilla les wilJi tin* ])eruliiim composed of loose 
liyphjv, at the extremities of which the a.sci aic sit mile, or without 
peritliecial or ascnl lormation.and reproducing (as far as is known), 
as a rule, bj' mycelial (^r conidial spores. 

Type Genus.- Gymnoascus Baranelzky, 1872. 

Classification.- From tin* definition given above, it is obvious 
that the family is cajiable of being divided into two tribes, as 
follow's:— - 

A. Ascomyceies type : — 

With porithecia and asci— Tribe* i. (iymnoascea Castcllani and 
Clialmcr.s, 1918. 

B. Fungi Jmperfech type ■ 

Without pcnthecKi or .'isci. Roprodurlion asexual by mycelial 
and conidial sport b- TritK* 2. TrichophyUmcec Casiellani and 
Cha]mer.<«, igiS. 

Till! first tribe inrludes the genera M yxotrichvm Kiinze, 1823; 
Gymnoascus Baranetzky, 1872; rfetnwn’cVA* liidam, 1880; Amauro- 
ascus Schroeter, i8f)j; Arachniotus Sebroeter, 1893; ^inA Eidamella 
Matruchot and Dassoiiville, igoi; but thc.se arc not directly con- 
cerned with tropical medicine, and w’ill only receive a passing notice 
as required in t he following pages. 

The second tribe is, Innvcver, of considerable importance,’ and 
must be considered in some detail; but w'e must first inquire w'hy 
the genus Trichophyton and its allies, which are included in this 
tribe, should be classified In n*. 

It must be pointed out lliat Viiillemin would classify all these 
genera as follows: — Class, Fungi Inqu rh^cti; Order, ThaUosporalcs; 
Suborder i, Blastosporineae ; Family, OSsporaceae; Genus, Acliorion; 
Suborder 2, Arthrosporinea^; Genera, Microsporum, Trichophyton, 
etc. 
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We, however, classify them as given above, and our reasons for 
so doing may be set forth in a short historical statement. 

Hlsto^sl.— Tn 1844 Gruby discovered the parasite of rinvworm, and this 
was verified in 1845 by MahiLsien, who proposed two generic names for the 
new fungus — i.c., * Trichophyton * or * Trychoinyci‘s * and one specific name, 

* Tonsurans.' 'Plu* first generic niimc lias become i‘sial>1ishod, and the genus, 
the systemic position of which we are alvmt to review, is now known as Ttichcr 
phyton Malinslen, 1845; very often the date given is 1S48, which is that of 
the pulilication of the German translation, and not the date of the original 
Swedish woxk, the naino being derived from Opi^, * hair,* and Pvt 6 v, ' a plant/ 

Miilmsten believed the genus Trichophvlotj lf> Iv* closelv related to the genus 
Torula I’ersoon. i8oi, and especitdly to the siiecies 7\ olivacea Corda. 1837, 
tind T. ahhfcvidin Cord.-i, 1837. 

This lelationship was adopted by ('liarles Kubin in his CL'lebrated work 
Flistoire Nalurelle des V6getaux P.ir.isiies/ published in 1853. Ilis classifi* 
cation is as follows: 'Fungi : I )i vision Itdhrosporci ; 'Prilx', Toruhun ; Genus, 
Trichophyioti .VLilmsl eii. 

In 1886 Ilnllier regarded the relationship to be closely allied to the genus 
PeniciUium Link. iSo<j. 

Tn i87.t Grawit z in.ide a new asseition. elaiining that the relationship was 
with Oospota W.'illrotli. i8^^ a view which was ailopled l>y Haiimgarten in his 
■ Palhologischen Mykologie * 111 iSqo. 

Later researches by Ducl.iiiv iii iiSho, by Verujsky in 1887, and still later 
by Stibouraud, ludnated Il1.1t sum*' of tlie sfiocies should lie classified near to 
Sporotrichum Link, 1809, which siiggiMion has lx*en ailopled by Saccardo in 
Ills ' Sylloge Fiingorum/ though he gfies further, making Trichophylon merely 
a synonym of Sporotvichtm, 

llodin (1890-1002) brought forward views tending to show tluit the relation- 
ship is complex, some ol the spei'ies Ixung allied to Endoconidium Prillieux 
and J lelacroix. 1891 (a genus winch lately disappeared, h.iving lx‘Come Stroma- 
iinta Prillieux. 1897). while other species were held tc» Iw more closely related 
to Acladtum Link, 1800. and to Tlaplaria Link. 1809. These views are based 
upon a study ut the sporiile.tioii, and indicate tiiai Trichophyton is a genus 
lielonging to k'nokel's class Fungi Imperfecti. and. adopting the older methods 
of classification, to the siiluKiss Hvphomycrtroi Marlins. 1817, the family 
Mucedinacea Link, 1800. subfamily .imerospotea S:icc.irdo, i88('>, tribe 
Macfonema S«icccirdo, 1886, and snbtrilx* Hotrvltdep Sace.irdo. i88u 

In June, Matriicbot and J>.issi>iivill< published a paper i untied * Sur 

la i*ositionsystematique des Tiichophytons.' and followed it later in the same 
year by another paper entitled ‘ Sur Je Ctcnoniy(os serralns (ICidam) compare 
aux Champignons des teigne^.' Briefly staled, their view is that the genus 
Trichophyton Malmsten, 1843, lieloiigs to the Ascomyeetes of De Biiry. if this 
is taken to include lJcnuasconiyu 4 es ot Brefeld. ' In either case, whether 
these classifications or Schroeli'i-'b more detailed arrangement of the Ascomy- 
cctes bo adopted does not concern our presimt piir]>ose. as *110111 contain the 
family Gymnoascaceae (often written Gymnoasceae). in which MatrucUot and 
Dassoiivillo pla^'e the genus Trichophyton. 

Their reasons for this classification are; — 

1. Ctenomvees serratus ludam, 1S.80, is a fungus found on the feathers of 
birds, which, wlicn cultivated on Sabouraiid's proof media, produces growtlis 
strikingly analogous to those of sjiecies of 'rrichophylon. 

2. Ctenomyces serratus, when inocuLited into tiiiiinals, gives rise to lesions, 
resembling a Trichophyton eruption, in which it appears in a filamentous 
form. 

3. A fungus closely resembling a ctcnomyccs. which they found in a ring- 
worm in a dog, whem cultivated gave rise to pcrithecia. For this fungus they 
created a new genus, Eidamelta Matruchot and Dassonville, 1001. calling the 
given species 7 ?i/ 7 rtW£?//a spinosa Mcitnichot and Dassonville. 1001. 

. Against this view Salxiuraud has pointed out that in the cultures of this 
fungus they found intercalary chlamydosp<3res but neither fusiform bodies 
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nor tho conidia usually seeu in Tricho^yton culturtis, and therefore he 
considers their demonstration to be still mcompleie. 

Chalmers and MarsliaU in 1914 pointed out tliat they had found oval 
perithocia in very old cultures ot Trichophyton currii. The peridium was 
at first loase, but hardened latci^ and containc(l a numlier of asci situate at 
different levels, but these wore degeucniic and did not contain ascospores. 
The {lerithecia were judged to belong to lh(‘ rrichophyton. because tlicre was 
no sign at any time of any other organism in or on th(' growth, niacroscopically 
or microscopically, and the p'Mithccia apjHMriMl at the same time all through 
the culture. When vc'ry old tiu: jH'ridium Iwcainc compact and like that ot 
the Aspcrgillaceu:. but .it tiLil stage they consisted of the outer Wrdl only, the 
contents liaving all t1i-..ipp<Mred. 'riiey therefore considered that their 
observation supporled the views of M.itrucliot and Dassonville. 

We tlitTi Jon* cliissify lln* gnui^ 'rricliopliytou in tlio Gymnoasca- 
ccfe, but tlie vory largo number ol species ineludttd in tliat genus 
('xhibit such dilltToiil cliaractur.s that they can easily be arranged 
in groups, wliicli apixar to us to bi‘ ot generic value, especially as 
wc know tliai ]VIalm>teii meant only the form we now call ‘ endo- 
tlirix ' to be designated by his name Trichophyton, because he 
states: — ' TJie mould lormatioii ajipeais in the root of the hair, 
and it occurs only iiisjde ol iJi(‘ hair, between its fibres, so that the 
epithelial layer is uninlecleil: besides, there is no mould formation 
to be found among the epidermal cells, so that one can say with 
good reason that tlie dis(‘ase al)sohitoly belongs to the hair.' 

We have then*lore distinguished the other groups by the gemeric 
names Ectoirichophytun, Ncotrichophyinn, aiul AtrichophyUm, given 
l)el(»w. 
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Fro. 494. .. Miirn^poru.ii audoitini Eic,. Mictospotmn audouini 

Gkuuy. Gruby. 

(After llfxliTi.) (Prom cultures.) 

I . Chliimydosi^res ; 2. spiiulle ; 3. pliiri- i. Septate spindle body; 2. mycelium, 
septate spindle; 4, spore-beanng with denticulated structures, 
hypha ; tyjxi Acladium. 

TSffiE Trichophytone£ Castellani and Clialmers, 1918. 

■ Ddlidtion.— G;j^noascaceae of the Fungi Imperfecti type. 
TypeGenog. — !rncAo^Ayfo»Malnisten, 1845. 
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ClasslOeatloii.— The various genera belonging to this tribe may 
be recognized as follows:— 

h. In lesions only mycelial filaments and no spores present — Genus Lopho« 
phyton Matruchot and Dassonville, 1899. 

B. In lesions mycelial filaments and spores pref>cnt:--- 

1 . In cultures no conidial-licaring hyphse found. Do not attack luiirs 
or hair follicles, but grow in the superficial or deep strata of the 
epidermis. 

(а) r^luriseptatc sjiindlcs present in cultures. Grow in the super- 

ficial strata of llie opiderniis, do not at tuck hairs. Cultures 
not faviform- -<r<*iius Kpuhrmophylon Lang, 1879. 

(б) Pliiriscptate spun ties unkiKnvn in cnllures. Grow between the 

superficial and dec^p layexs ot the i^pidermis. Cultures favi- 
form — Genus Kndodenuo phyton Castellciiii. H)09. 

II. In cuUure.s oomdi il-bc‘aring hyj^haj present. May or may not attack 
hairs or hair follicles. 

(a) Conidia only at the ends of hyph<c ; large -C^niis Montoyella 
Caslellani, 1907. 

(&) Conidia only at the &i<les of lij’-phac; not large --G<mus Pinoyella 
Castellani and Chalmers. 1918. 

(c) Conidia at the ends and sides of hypha':-- 

1. Ill cultures fusiform bodies presi>nl as septate or non-septate 

spindles. Yellow favic scut 11 la iu»t present in lesions: — 

(a) Conidia on short stalks - 

(1) Attack hairs or hair follicles: — 

(i.) Grows in and on the surface of the hair. Is 
often pyogenic and of animal origin — 
(kmiis hctotrichopkyton Castellani and 
C'.halmers, 1918. * _ 

(11.) Glows mainly in the hair, but a few mycelial 
filaments and spores can be found out- 
side the hair. Nut pyogenic: ot human 
origin — C>eniis Sadrichophytov (kistollani 
and C'halmers, ioj8. 

(ni ) (irows eniirely in the hair, and filaments and 
s|iores cannot Ik* loiiiid outside it. Not 
pyogenic, c'.^cejit most rarely. Of liiini.'iii 
1)1 1 gill- -C'lfMiiis Trtihophyton Malmslrn, 

(2) 1)0 not sttack hairs or luiii 'ollicles — -Cienus 

A trichophyton Ccistellani and Clia liners, 1918. 

(b) Conidia sessile — (kmus Microsporitni Gruby, 1843. 

2. In cultures fusiforni bodies present in the form of swollen 

claviform ends ol filaments. Yellow favic scutiila present 
in lesions — Genus Achorion Rcmak. 1S45. 



Fig. ^gO^Trichophyion currii, Chalmers and Marshall, to show Fungus 

IK Hair. 
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Genus Mierosporum Gruby, 1843. 

Definition.— Gyinnoascacoa: with only Fungi ImpcTfecti forms 
known; producing in tJic lesions inycelial fihnients and mycelial 
spores, whicli are small, roundish, and about 2-3 microns in diaincter. 
In cnllui (*s hypli;i: bearing sessile conidia may be seen and septate 
or iion-st;])lale fusiform bodies. Tlie lesions in man do not produce 
yellow favic sculula. 

Type Species. -Mierosporum amhuini Griiby, 1^43. 

Remarks.— The fungi belonging to this genus are generally para- 
sitic in the hairs and hair follu le^. but may attack glabrous paits. 
When parasitic in the h.iiisihey an chaiaclerized by the mycelial 
spores being roundish. hikiIJ (j t«) 3 /t), and iriegularly arranged 
in a mosaic-like manner. TJu‘y an» easily cult ivatecl on Sabouraud’s 
and other sugar media (see (ienus Trichophyton, ]>. 996). In cultures 
the mierosporoiis ]U'olilerate by sproitiing with branching of the 
mycelium: .uui olieii, by- 

1. Spore licirnns^ Hyptus - ol tyjx* Acladiitm, the conidia being 
oval, 3 to //. ill length, and 2 to 3 //. in breadth, 'fhey are not 
supported by short sterigmata. as is the case in the genus rWr/ze- 
phyion. 

2. Terminal Septate or Kon-Sv plate Spindles. — These structures 
arc found at the end of ceil.iin filament s. and may bo considered 
to be modified teiminal conidia. They are large lusiform struc- 
tures, 30 to ()o in length, and 15 to 18 /i in brciidtli. They liave 
graniilai conteiiis, an<l mav be septate or non-sept at <‘. Tlie surlace, 
e.specially tit the ajiex, ])r(isents some ]X‘culiar hah -like formations 
which are not obseive«l in the spimlh's of the fungi of the genus 
Triehophylon. 

3. C hi amydos pores.- Oertain mycelial aiucles become expanse, 
ovoid, or am|)iillifoiJii, 22 to //. 111 length, and (> to 8 /i in breadth. 
Tlieir ])ro1o])lasni may i)e graimlai , and the membrane may bi'eome 
much thicker find Jiave a donlde coiitoui. Tliese elements are 
chlamydospores. They aie generally found when lint fungi vege- 
tate under unfavouralde conditions. Another structure otteii 
seen in fungi of the genus Mierosporum arc the so-called denticu- 
late or pectinate Indies, \vliich are nivfcli.'d segmimts, generally 
curved, showing mi one side -tlu' coiivi*.\ side as a rule — several 
small pri>truding ]uocesses. Hodin lias d(*iiions1 rated these pro- 
cesses to bi* mycelial tubes Jirrested in their development. 

Pleomorphism. .\tter <l lime, and often rapidly, the cultures of 
microsporons lose iheir chanicl eristics and becomi* pleoraorjdiic. 
This phenomenon is not veiy promiuonl, however, in the most 
important specie.s - viz.. .Mierosporum andouini^-vehilc it is very 
accentuated in some inicrt)S])nrons of animal origin, esiiecially 
M. minimum, in which, according to the coinph^tc investigation 
carried out by Bodin, two tyins may be met with : — 

1. The downy type (Acladimi type). 

2. Tite glabrous type {Endoconidium type). 
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I. The downy type is found on the ordinary sugar media in 
which there is an abundant development of white duve.!. Micro- 
scopically, fructifications of the type Acladium are seen,^ the s]>orc- 
bearing hyjdue presenting numerous Lateral servile conidia. Sub- 
cultures will always give rise to the same downy type. 

3. The glabrous type is observed on wort agar. The growth 
has a sm(»oth surface, without duvot. Microscopically, short 
strings of hyaline, ovoid, or cylindrical lainidia are seen inside the 
terminal segments of the fertile liyplue. Lateral conidia are absent. 

Mode of Infection. — Inhrdion "takes place from man to man in 
the case of microsporons of human origin: from tlic lower animals 
to man in the case of microsporons of aninitil origin. The liuman 
microsixjrons (A/, audouini, M. vehclicmn, M. imihonatum, M. 
tardum) do not seem to lx* inoculable into llx' Iow<t animals 


Taxi.k siiowjNO SiMXiiis oi' Microsi'ori m i^MiAsiric ON- Man. 


( fUllUs. 


/ of hiim.in ori^rin 


Micrusporum Crniby, 


of .'luimiil ori('iii 


.Sjifi les. 

I’M. niKiouiiii Gruby, 1843. 

J M. vi-lvrlicum Sabouraiicl, 11)07. 
|M. iiinlKviuitnni StilxMiraud, 1907. 
’"M. t.iriliim Sabour.'uid. 1909. 

^\l. siinlriim l*ric.sllt‘V, 191 
M. miiiimiim Lc Cilve i*t Mal- 
lu*rbv. 1S98. 

M. i.iiiosiim SiiboiiiMurl, 1907. 

M li^liiKMini C. l''ox }ind Hlaxiilb 
I S()(>. 

*. M. tiilvuin Unlmru, 11)07. 

M. Stibourfiiul. njog, 

.M vllosuin Mmnc, I907. 

M. tdiui'iilosiim LVI;iga.tti, 1909, 
M irm Pasiin. igi2. 

.M. il.ivf‘<c(*ns llurta. 1912. 

^.M. rU‘p.'iMpt‘r.ituiu Giu'f'iRMi, lou. 


Some species (A/, amhwini, M. rc/rdichm, M. midumatum, 
M. Larditm) scorn to bo parasitic on man onlv; olIuts (d/. liuwsum, 
M. felineum, M. minimum, clc.j arc juirasitic on the lowei animals, 
but occasionally infi-ct man. 


Microsporum audouini ('iruby, 

This parasite was described by firuliy in Ifnt his investi- 

gation was foigottcn, till Sabouraiul, in liis classical researches 
on ringworm in 1802, demonstrated tJie ])lurality of species of 
the fungi found in tliis affection, and showed that a form of tinea 
capitis was due to the microsporon described bj’ Cirnby. 

Parasitic Life.- -Around the afh'ctod hairs the fungus forms by 
means of its mycelial spores a white opaque sheath, c.xtending 2 
or 3 millimetres above the opening of the liair follicle. Tlie slieatli 
is composed of a mosaic of small, roundish, or jxdyhedral sj^ores, 
the diameter of which varies between 2 and 3 //.. In the interior 
of the hair a few mycelial filaments of the fungus may hr observed. 
The fungus very seldom attacks glabrous parts of the body. 
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Saprophytle Lite — Cultures. — Microspanm audouini grows well 
on Sabouraud's maltose agar and other media. The rate of growing 
is slow. In malto^ agar the growth becomes evident about a 
. week after inoculation under the appearance of a plaque of a so- 
called ‘ satiny aspect/ beneath the surface. Tn a few days more, 
aerial hyphfe develop, extending above the surface. When the 
development is complete-- generally this takes about six to eight 
weeks— the growth is rouiulisli, covered with short greyish duvet, 
and presents often a central knob, and some concentric rings of 
a whitish-greyish colour, riic cultural characters, however, are 
variable, and ph^onioipliisin occurs. The cultural characters liave 
'been thorouglily investigated by Saboiiraiid, Fox and Blaxall, Bodin, 
and others. The lungus very slow!}' li(|n(jf‘ies grlatine; on potatoes 
it produces a br(»wnish disc'oloration c(>inj)ared by Sabouraud to 
the colour of dried blood. 

Reproduction.-- -This takes plar.e- 

1. By sprouts from Ilje mycelial tub(*.s. 

2. By small terminal and lateral conidia, there being spore- 
bearing h^'pha; of type AcLulium (see Fig. 494^ . 

3. By large unilocular or multiloculaf si)iiulle conidia. These 
spindles are large structures 30 to 60 in length, and 15 to 18 fi in 
breadth. They may be septate or nou-septate. 

4. By formation of chlamydosporcs. 

Pathogenicity.— .'l/iVro.s/)or//w audouini causes the most obstinate 
form of tinea capitis. 'I'he patches affected are often large, scaly, 
and present stumps, ]»rovided with an opaepu* wliitish sheath. It 
seldom attacks glabrou', parts of the body. A/, audouini is ex- 
tremely common in England; but rare in the South of Europe 
(Italy), and extremely rare in the tro])ics. We have never seen 
cases of ringworm due lo M. audouini in Equatorial Africa or 
Ceylon, but a lew cases have Ixvn described in Brazil, in Mada- ^ 
gascar, and in Senegal. 

M. audouini seems to live only on the human subject , but closely 
allied si)ecies have been found l>y Fox in cals, by Bodin in dogs, 
and by Bodin, Fox, and others, in hoises. 

Microsporum velveticum Sabouraud, 1907. 

Resembles closely ill. audouini, but t he cultures are more velvety, 
the duvet being white instead of greyish, and of closer growth. 
Not inoculable into guinea-pigs.. This species seems to be fairly 
common in Nortli America. 

Microsporum umbonatum Sabouraud, 1907. 

Found by Sabouraud m two cast's of microsporosis of the scalp 
contracted in Russia. The ai)])earanr.e of the growth when it has 
^^^ched complete development (about twenty-five to thirty days 
' after inoculation) has been compared by Sabouraud to the appear- 
ance of an ancient round shield, with a central conical formation 
representing the umbo of the shield. Not inoculable into guinea** 
pigs. 
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Mierospornm tardum Sabouraud, 1909. 

Found by Sabouraud in cases of microsporosis capitis clinically 
identical with the type caused by M. audomni. Differs from 
M . audouini by the growth being much slower and scantier, and 
the duvet being sliortcr. 

Miorosporum lanosum Sabouraud, 1907. 

Synonym.-— aitdoitini var. canis Bodin, 1897. 

Commonly found in dogs. May affect man, causing a type of 
severe tinea capitis; may also produce forms of tinea barba? and 
tinea corporis. 

On Sabouraud *s agar the growth is at first similar to M. audomni, 
only more abundant and more downy. Later- -twenty-five to 
thirty days from inoculation-- the central ]>orti()n of llie growth 
becomes umbilicuted. tJic de})ression being surrounded by a ring 
of snow-white duvet, whieh in very olcl eultnri'S may become 
yellowish. Pleomorphism is common. 

Miorosporum felineum C. Fox and Blaxall, 

Common in the cat in Knglaiul, North America, and Belgium; 
may infect man, attacking hairy and iion-liairy regions ot the body. 
On'Sabouraud’s agar the growth is rather abundant, discoid, with 
flattened surface, showing no furrows, and covered with a large 
amount of grey duvet. The fungus is ('asily inoculahle into cats, 
dogs, and guini»a-pigs. 

Miorosporum minimum Lc Calve and Malherbe, 1898. 

Synonyms. -Miernsporon audonini var. oquinim Bodin, 1896; 

^Trichophyton minimum J,e ('alve and Malherbe, 1808. 

Very common in foals; may infect man, giving rise t*) a mild 
type of tinea corporis, wliicli gets cured spontaneously. 

On Sabouraud's and glucose agar the growtli is deejily furrowed, 
and, in contrast to all other microsporons, duvet is absent, or, when 
present, is very scanty, very short, and of a i)inkish colour. 

Miorosporum fulvum Uribuiu. 1907. * 

Found by Uriburu in cases of tinea capitis in the Argentine. 
It grows very rapidly on Sabouraud’s agar, the growth ju'esenting 
a central umbo, or projection, surrounded by a brownish powdery 
ring. The peripheral zone of the growth is covered wit h wliit e duvet. 

Miorosporum pubescens Sabouraud, 1909. 

Discovered by Sabouraud in a case of tinea capitis contracted 
,in New York. It grows rapidly on Sabouraud's medium, the 
culture being characterized by the presence of abundant but very 
delicate silky duvet. At complete development — about thirty 
days from inoculation — ^the growth may have a flattened surface, 

63 



994 


ASCOMYCETRS AND ISASIDIOMYCETES 


or some furrows, radiating from llip centre, may be present. The 
central portion, wliicb is covered witli rathcj* long, white duvet, 
is encircled by a zone of powdery appearance; outside this there 
is the i)e,ripheral zone covered by tlie extremely delicate, character- 
istic, silky-like duvet. 


Microsporum villosum Minne. 1007. 

Found in lh*lgiuin I>y ^liniie in a child siiffeiing from ringw(»rm 
oi the liiiii clinic;dly ideiiiical witli tin* tyi>e cansecl by M. audouini. 
On Sabonr.oid s jgar tin* giowth at complete development is ; bout 
6 centinieties in ditiineter; the central })ortion i^ flattened, with 
powdery, ^lightly biownish surlace. This is siii roundetl by 
mammillarv. d«)Wiiy forin.iti<»ns. which deciease in size towards the 
periphery. 

Microsporum tomentosum IVlagatti, 1909. 

Found l»v lN‘lag.»lli in Sardiniti in a c.ise of mierosporosis capitis, 
clinic.dly identical witli the u-»ual ly[)e Ctiiw-d by M. lUtdouini. It 
grows raj'idly on Salxuiraiid’s ag.ir. 'I'lie growtli at complete de- 
velopment lias a s<»niewliat Jlallened a])])earanre, but several 
furrows are ])resent, originating from tlu* eential portion, wliieli 
inav l>t‘ umbilieated. The whole Muiaee is eo\ered by thin white, 
duvet . 

Microsporum iris P.isini, 1911. 

Disi'.ovcrod 1 )V Pasini in Itnlv m some c.isi‘s of microsjMirosis 
capitis, clinically soinewh.it iliffeient from the usual ty])e. The 
fungus grows well on SalxniiMud’s agar. At conijilete develop- 
miMit -Iwenly-two to twenty- six davs Ironi inoculation- the. 
growtli ])r('sents a ceiitnil knob covenvl wnlli white duv(‘t, and 
siirrouiKled hy wdiite am I brick-red rings, alternating. 

Tile mierosporosis cajiilis due to this microsporon is cliarac- 
tcri/ed by the hairs reiiiaiinng nearly of normal length, and pre- 
sentinj;i a wdiite-greeiiish discojiH ation. 

Microsporum flavescens P. F tort a, 1912. 

Isol.it ed by Horta from some eircinate wiuamotis patches situate 
on the ne«*k of a child in l^raziU (in»\vs rapidly on Sabouraud’sagar : 
the growth h oI a vellow colour; there is a depression at the centre., 
from which radial <• lour or five shallow furrows. I^leomorphic 
duvet appears (piieklv. 

Microsporum depauperatum V. (iu<^'guen, 1912. 

Isolated by Gu^guen from some circin.'ite, dry, squamous palcliiis. 
In cultures the membrane of some nucleal tilanienls presents 
peculiar thickenings. Spore-bearing liyplia* are. not so well differ- 
entiated as in other species. 
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Microsporum scorteum Priestley, 1914. 

This parasite resembles M.fuhmn Uriburfi, igoy. both morpho- 
logically and culturally, and may be identical therewith, as the 
descriptions given in Europe oC Uriburii's parasite are scanty. It 
was found by Priestley in Townsville in Tropical Que<msland; 
and occurred in two circular iiiliamed areas on the calf of a boy’s 
le^. Theri*. was no scaliuess, and the hairs were not visibly altered, 
though microscopically they contained mycelium and a few spoies. 

On Sabouraud’s maltose agar it grew rapidly, j)r(Klucing a growtli 
like a ])ieco of cliamois leather. It slowly digested milk, which it 
did not clot . Mull isei)Uitr s]K)rcs were abunclant , but lat c*ral conidia 
were few, 3-4 : j-3 microns in size, while (‘lilainydospores were in- 
li’equent. Nodular l)odie•^ like thoS(‘ found by .Sabouraud in T. 
/rt<7/V(*/^»r Were fniiiicl. S])iral> were li eqiK'Ut and })ie1inate bodies 
rare. Dnvel was binned. 


Genus Trichophyton Malm^ten. it<45. 


Definition, -'rneliojdiylonea' with mycelial lil.iiiunis and s]iores 
]>ieS'Mit in tin* hsi<m^ and eonidial-bearing hypliie in enhnies, only 

.iliai-kin^; bans .ind entirely 
^ of human ongm. Aline 


’ ♦ 

% 








^ • 
\ 


n*‘ver pyog'-nie. 

Type Species.- Tridiophylon 
lon^nrana Malmsl(‘n, 1^45- 
General Considerations. > 
Ihiring then jMiasilie life the 
MH‘cies Ilf ilu- gi-mi-. Tnrfio- 



Fig. 497.- - 7 >/r/io/>AWj« canii, Fio. 49S. Tnrho^hvton cuvrii, 

TO SHOW MYCKLIM. SPORES. jo sill AV Co.Sni>I\I.-I«'AIO\0 HvPIlA. 


phyton vegetati' acconling to two tvpes: (I'l mycelial lilaments; 
(2) mycelial sjxires. 

Tiic mj’cclial filaments consist of long cylindrical cells, sej»araled 
by septa" The so-called mycelial s]Jores aie siniijly modilic.ilion 
of the mycelial lilaments, due to tlie septa being much closer, so 
that the cells limited by them are almost as bioad as I hey aie long. 
Tiic term ‘ mycelial spores ’ is incorrect, as tliey aie not organs of 
rejiroduction, but only vegetative organs. 

When the sliapc of these mycelial spoiH*s or sp(»iulatijig mycelia 
IS roundish or oval, tlie filament takes a moniliforni aj)pearancr. 
Moreover, these cells arc easily dissor.ialcd. Such a tyj.'C is called 
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‘ fragile mycelium. * To this type belongs, for instance, Trichophyton 
sahonraiidi K. Blanchard. 

When the mycelial s])«jri*b arc square, the filament straight, and 
its articles long, the injrelium is called ‘ resistant.* This type is 
observed, for e\am|)I(’. in Trichophyton tonsurans Malmsten. 

Cultivation. Most Trichophytons can be cultivated, some cannot. 
The best medium is Sabouraud’s maltose agar, the composition 
of whicli is the following:- - 


Maltose 

Peptone Ch.iHs.iiTii* 
Ai^ar 

Distilled Weller 


t grammes. 

I gramme. 
1-50 grammes. 
100 c.c. 


On this medium, hnwever, pleomor])hism is ol fretiuent occur- 
rence. 

Pleomorphism. ( iihure^ on maltose and other sugar agars of all 
Trichophytons, with the single e\ee]>tion ol T. sahonraiidi , becoming 
old. lose their characteristics and become 
co\ (led with abundant white duvet. In these 
cultures, which can be considered degenerate, 





Fig. ^<j9. --Irichuimiv- 
TO.N'. 



* - 

JM». -FKL'CriFI 

C \TJ0N*?. 



I‘'i(;. 501 .— Trichophy- 
ton: SJ’IKAL iiODlES. 


(Preparation from i, 2. Spore-bearing liypha* 
cultures, at t(‘r JMm.) (rrickoftfiYion);Ti,i*p{}TC- 
X, ChKim^'dospore; 2 and hearing liypha {Micros- 
3. scplcTtespindlt: bodies, porum). 


and are generally called ‘ plec^inorphic,* organs of fructification are 
usually abMMit. l?y transjilaiitiiig these cultures, the same pleo- 
morphic. downy type ol growth will be obtained: never again will 
the growth show ilie characteristics of the original cultures 

directly obtained fiom tin* lesions. It is impossible to return to 
the original type, even by animal inoculations. 

To prevent pleomorphism, Sabouraud advises the following 

medium 

Agar.. .. j ’8 grammes. 

Peptone Chassaing . , . . 3 to 5 grammes. 

Water .. 100 c.c. 
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Oil- this medium the growth of the various Trichophytons is much 
less abundant than on sugar media, but the cultures are fairly 
characteristic, and do not become pleomorphic. 

Experimental Inoculations.— Cprtain Trichophytons can bo easily 
inoculated experimentally into man and many of the laboratory 
animals — guinea-pigs, rab- 
bits, etc. Saliouraud advises 
the inoculation of portions 
of the cultures to bo made 
into a small llictena, artl- 
ficiallj' induced by liiiriiiiig, 
such as 1>y a])plyiiig to th(‘ 
skin a lighterl inntcli. 

The intravenous injection 
the internal organs. 

The intni peritoneal injiictimi as dont 
type of peritoneal ])seiidn-tnl)erculosis. 

Mode of Infection. -Infection may take place from man to man-- 
this is generally t he case wit h Trichophytons of t he grrni]) cndolhrix- - 
or from the lower animals to 
man. There is also little doubt 
that Trichophytons may live 
saprophjrtically in nature, this 
explaining s])oradic cases ol 
trichophytoses in man. 


1**10. —Trit.hol^hyion nirrii, to .snow 
Ladokk-likic Uows’of Myclliat- Sporks. 

may induce generalized lesions ol 
by Citnui may induce a 




Fig. 503. — Trichophyton curru. 
Four Days' Growth on Sauou- 
raud's Maltosr Agar at 34° C., 
to show White Growth with 
Knob-like Centre. 


Fig, 50 — Trichophyton vtoiaceuin 
VAK. khctrloumcnse, 

(Note absence of acuniiiiale centre 
and dark [violet] colour of the 
growth.) 


Reproduction.— riiis takes place by — 

1. Lateral and terminal conidia, supported by short stcrig- 

mata. ' 

2. Chlamydosporcs; these are rare. 

3. Large terminal septate and unseptatc spindles. 

Classification. — ^The principal species of the genus Trichophyton 

arranged chronologically are: — 
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1. T tonsurans Malmstcn, l^'45. 

2. 7 \ sahourandi K. Blanclianl, 1S05. 

7 \ violaceum Boiliii, 1002. 

4. T. siilptmrcmn C. Fox, 

5. 7 '. SalM»iiiaiul, 

6. 7 '. ///ww/z/w* SalMMUt'iiKl, 

7. T. S.ilioiiniud. 

S. 7 ". circonvolutum Sabouraiul. i(iO(). 
c). T. /v‘////iOV S:ilM)iirancl. icjoi). 

10. T. imhilicaium Sabouraiid. !«)«>(). 

11. T. cxsiccatmn rnhnru. tooci 

12. T. polyi^onmn riilniii'i, icjnt). 

IJ. 2 \ SOUitlf}lCUU\]{t\’i‘MK, H) 12 . 

1^. 7 '. currii ClKilinns .uid Mar-'liall, i<ji4. 

Tlics(‘ may br rcm^iii/i-d as lollows:- - 

A. CMiiiiiitioii (it tnvodiiiiii in hair not ili-finitclv slaloil, hiii prnliiLlJy lluit ol 
the C-r.iU'iifoim siihilix I'-.mn iVc* Ih'Idvv) 

(1) In ciilliirc'. vtTV ('nnv(iliili‘(l -<'ttton>'.tIiiinw 

H. ('(infliiioii of invtvlnim in h.iii stjiliMl, 

1. Mwvlium in li.in losist.int to caustic ixitash, Ht^f'iiKMils th#ir.uMmsli- 
cally (iiudiant^iiUt in hluipo. with double Lonloiir, 4 to (> fi m 
brcadiii. arran^e<l in f.iiily straight ladder-like rows - i'yatvriforw 
>uhilivmoH. 

{(i) Cidiitres (ohured and with cratvi^ : Ton.^nrans i^rauh ’ - 

(2) Yellow ill centre white at peri]iliei y---7 m?snoi«s. 

As * tonsurans/ but, wluui ohi. (.racked and dry- -Ejltachtm, 
f-t I t Ir.ingc-ied cuiIk', remainder sult>hurc()louri*d-- -Sitlphnream. 
(si (iolden-ycllow (.(»nvoliil(*d (ciitre. iMroniiiig criiteriform 
l.il er — Si *nda it case, 

(6) When old of .1 vellowi.sh- blown ctiloin- -Viiiaalam. 

\l>) < ultines white wnh tratvHi : t'aihilKafitm f^ioiih ’ 

(7I Deejdy iinibilu.ited With aiircol.i-- t' mhiliuiiitm. 
fS) Slow gojwth, surf.u e i nicked with ihy api)(Mran(,e^- 
ratuw. 

(0) (iinwth at first roundisli and then polygon.d 
{() ('ulttiiTo white with hmMihe iciitve : ( arm tivoap : 

(10) Does not foim flu vet - ( mrii. 

II. Mycelium in hair not re.sist«iiit to caustic potash; segments rounded, 
.4 '7 u in diameter, not arranged .as a rule in rows, but if a row is 
visilile it res<*mbles a siring of Ixs'ids and not .1 ladder- -Acuminate 
subdivision. 

(t/) Without acHininatc centye : Violaceiim groiip:-^ 

(11) Primary growth violet: — 

(\) ^fost str.'jn.s do not melt gelatine very rapidly; - 

(i ) Ordinary amount of scaling oirthc head — Viola- 
reinn. 

(li.) Knormoiis mimlKus of scales, followed at times by 
jiermanent baldness — Var. decalvans. 

(b) Melts strong gelatine \ ery rapidly, beginning as soon as 
growth appears— -Var. khartoumensc. 

(12) Primary growth white — Glabrum. 

(b) With acuminate centre : Sahouraudi group : — 

(13) Without duvet wdien old — Sahouraudi. 

(14) With duvet wlicii old- -Pilosum, 

CouriHont’s parasites cannot be easily olassifiecl. 
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Triehophyton tonsurans Malmstcn, 1845. 

Synonyms. — Trichomyces tonsurans Malmstuii, 1845; Oidimn ton- 
surans Zoj)f, 1890; Trichophyton mdgalosfiorum&ndoihrix Salxmrauil, 
1894; T, cralertforme Bodin. which is tlu* lonn in current 

use ill dcrm itological Iit(‘riitun\ 

Causes a type o( tinea ca})itis some- 
what rarii in England, liut common 
on the Continent . Tlie hairs are 
broken 2 to 4 lniUimelr»^s from the 
scalp, and tin* stuin])s jre variously 
bent, 'rin* diseased Jiairs have a 
powdery, grey isl \ a})]x\'i iMiice. :i nd 
on puliiiig tliem out the roots are 
not black, as in normal h.iirs. It 
belongs to tin* tvpe Endothrix. The 
mycelial cells are large (4 to 5 t'lo 5'>5-- -I rUhof^hyton tousu 

quadrangiiLir (?>o-cailed resistant 

mycelium tvj)e'l. (irows well on ^IMvjKiiciiion of a m li*|iior 
malt()s(* agar and olluT media; on poiass.iMiher Sahonniud.) 
maltose agar colonies are white or 

yellowish, often cratei iforni, and pres(‘ni a velvi'ty surlace at 
first, later powdery. In hanging-drop cultivations sj)oi e-bearing 
fructifications can he seen. 

T. ionsnruns, besides prodiun’ng atyjie oi tini‘a capitis, jiroduces 
also a form of tinea corporis and a trichoj>hytosis ol the* nails. 

Trichophyton sabouraudi K. I^lauchaid, 1895. 

Synonym. acmninafinn Ihulin, 1902. Tliis is the 
term commonly used in dermal ological works. 

Tliis Trichophyton is of the ty]>e Endotlirix. Mycelial thread.s 
have a moniliforin ajipearaiice, and tlunr articles becoim* t^asily 
dissociated (so-c:illed fragile myceliuiid. throws nell on maltose 
agar, giving rise to conical while coloniis; often acuminate with 
central plumes, and occasionally may ])resent yellowish or ]>inkish 
rings; older cnltuies may ])rescnt a pc)wdery Mirfaci* of a dark 
pinkish colour. Pleoiiior]>hisin always absent. Ill hanging-drop 
cultures aerial filaments with latcTul conidi.i are situ. 

T, sahourandi causes a torm of tinea ca])itis called by Saboiiraiid 
' tondante pelacloide,' and also a variety of tinea circiiuita. 

The tinea capitis induced by this fungus is also known under the 
name of 'black-dotted ringworm.' Tlie. liairs get broken lower 
than in the type of ringworm causinl by T. tonsurans. The stumps 
are on the same level as the surface of the scalp, and appear as 
black dots. 

Triehophyton pilosum Sabouraud, IQ09. 

Very similar to T. sahourandi, from which it differs (uily by the 
cultures being covered, when old, by a dense, short, white duvet. 
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Trichophyton sondanensc C. Joyeiix, 1912. 

Endothrix : very similar to T. iomurans. I n tlic hairs the mycelial 
spores are gi'iierally rectangular, arranged in long strings. On 
Sabouraud’s agar the growth ap]H*ars three to four days after in- 
oculation as a small yellow' miclnle; later, the peripheral portion 
of the growth appears white*. It lias been found by C. Joyeux in 
cases of tinea capitis in the Sudan. 

Trichophyton violaceum ?>odin, 1902. 

Discovered by Saboiiraiid in cases of tinea barbjc; type Endo- 
thrix. I'lui growth on mall om* agar is of a light brownish or greyish 
colour, w'itli moist surface, and laf (T becomes violet. 

This species is coiiiinoii in Ittily and North Africa. In Ceylon 
a variety of thi'^ fungus produces a tyjx* ot very common ring- 
w'orm of tile seal]) in ehilclren, with white jiatchcs covered by 
enormous iiiiinbers of ])ityria'^ic s([uaiii;e. The patclies often remain 
perinaiieiitly b.ild. The ('eyloii fungus is endo-ectothrix. and 
altlnrigli culturally is hardly distinguishable from T. violaccnm, 
is ])robably a di1ft'rt‘iit varu*iy (var. deralrans Castellani. 1913b as 
it produces lesions gem'ially differi'iit from those induced by 
T. xnolaccum, lii tlie Sudan it appare.utlv liquefies gelatine more 
rapidly (var. khartomnensc ('halniers and Macdonald, 1915). 

Trichophyton glabrum Sabouraud. 1909. 

Closely allied to T. riulaccnm, but slu»\vs a more rapid growth, and 
no violet pigmentation devehips. Surfan* smooth and moist. 

Trichophyton sulphureum C. I'ox. 1908. 

Described by Colcott Fox in some c.ises of tinea capitis in Eng- 
land. hiidotlirix type. On SaboiiraiuFs agar tin* growth is 
characterized by a central nxldish inHlule, w'liicli later becomes 
crateriform, assuming a speekU-d ajiiiearance. The rest of the 
culture has a delicate liut distinet jirimrose or sulphur colour. 

Trichophyton plicatile Sabouraud, 1909. 

Colonies closely resemble t hose of T. tonsurans, but liave a creased 
appearance. iMJUiid by Sabouraud in cases of sycosis. Scqiieira 
has observed it in a case, of trichoidiytic granuloma. Wchaveplaced 
the fungus in the genus Xeotrichophyton (p. 1001). 

Trichophyton circonvolutum Sabouraud, I9 <j9. 

Endothrix; somewhat similar to T. plicatile ; the growth has a 
convoluted surface. Found liy Sabouraud in cases of trichophytosis 
contracted in the Sudan and Dahomy. 

Trichophyton exslccatum Uriburu, 1909. 

- Found in Argentina by Uriburu. Endotlirix; very slow growth; 
crateriform colonies, with surface finely cracked, and of a dry aspect 
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Trlehophyton polygonum Uriburti, 1909. 

Endothrix. The growth is at first roundish, then takes a char- 
acteristic polygonal outline. The central part is crateriforni. 

Trichophyton regulare Sabouraud. i9(>(). 

Endothrix; very similar to T. tonsurans, the cultures being at 
first cratcriform; then, the edges of the crater becoming under- 
mined. the growth takes a jH-culiar pourh-like shaj>e, with several 
radiating small sulci. Tlie characters of the Jiingus sliow always 
the greatest regularity, never cliangiiig: lienee the name T. regulate 
given to it by Sabouraud. Tliis fungus was found by Dalla Favora. 

Trichophyton umbilicatum Sabouraud. i()OC). 

Endothrix: cultiiies are deeply unil)ili(;ated: presc^nt at the 
periphery fine radiating hyjiliie, lc»rining a sort of aur(ola. 

Trichophyton fumatum Sabouraud, 7909. 

Cultures crateriforni, taking when old a yellowish-browiiisli 
colour, compared by Sabourauil to tlie colour oi a cU*ad leaf. This 
Trichophyton is fairly common in some parts oi Italy. 

Trichophyton effractum Sabouraud. if)0(). 

Cultures tit first very similar to tliose of T, lonsitrans\ being 
craleriform; when old, the growth becomes very dry, and the 
surface splits from the edge. 

Trichophyton currii Chalmers and Marshall. 1914. 

This fungus was found in an ejiidemic of ringworm in a Khartoum 
school. It is mu the commiui lungus ol the town, which a])pears 
to be T. violaccum var. khartoiimense. T. currii is ol the type 
endothrix, and grows aerobically, but not anaerobically. It forms 
laddcr-like rows of mycelial spores in the hairs. Tliese spores are 
usually 4-2 microns in breadth, and they and the mycelium resist 
the action of caustic potash. It forms neither acid nor gas in mono- 
saccharids, disaccharids, trisacchaiids, polysaccharids, glucosides, 
or alcohols. It does not alter litmus milk. It does not liquefy 
gelatine. On Sabuuraud's agars it produces white growths with a 
central knob, a white plateau with a slight circular marking, and a 
peripheral fringe. It grows on carrot, potato, but was not char- 
acteristic on beetroot, and was poor on Huclianan's and Loeffler's 
media. Inoculations directly from the patients* heads failed in 
monkeys, cats, dogs, and mice. In man it gives rise to a type 
of tinea capitis tropicalis. 

Genus Neotriehophyton Castellani and Chalmers, 191S. 

Definition. — ^Trichophytineie w'ith mycelium and spoies present 
in the lesions, and coiiidia]-bt>aring hyplue in cultures, attacking 
^ hairs, but with mycelial spores and filaments outside the hair shaft. 
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Type ^i^eii\^%--Ncofrichophyion flavum Boilin, i()02. 
Classification. — Tlu-ro nrc* only Iwo six'cies, wliich may be clis> 
tinguishocl as follows: — 

y\ Cultures cerel>riforiii--y^/fli;M»w. 

C*. Cultures cniteritonn and creiLscd- Plicatilt'. 


Neotrichophyton flavum iiodin. u)uz. 

Synonym.- - ■ 7 V/V/xi/)/m/(i« cvychrijoimc Siibonraiul. if/x). 

Differs from Triclwfhyion /c/?z.s//rij*x.s by tlx* (Miltuics l:eing cere 
briforin, and by bironiing rreajuy-wbitc wlii n old. 

Pathogenicity."- Ill{hu:l•^ a ly]H‘ ol tini‘a (•iu]'.oris and a loiin of 
syeiisis. Inoculabir into giiinca-]>ig>. 

Neotrichophyton plicatile Sabouraud. i()o(). 

Synonym. ■ Tn'ntpltyfon plimfilc Sahoui.uid. 

Coloiiu’s irseinl)le thoM- of Tn'clio/^hvlnn lonsurans, but 

liavc a creased a])]x'aranco with while, j^owdery sm lace. Found by 
Sal)ouraud in cases (d sycosi.".. Seciiieir.i ha> ol>-.cr\ ed il in a case of 
iricho})hyt ic graniilonia. 

Genus Ectotrichophyton CaMellani and Chalmers, iqib. 

Definition.-- Triclioidiytonea* with mycelium and spores present 
in tlie le.sions, and conitlial-bearing hvpiia in cultures; attack lupis 
.and hair follicles, gi owing in and (»n t he sin fact* of the hairs; is ollen 
pyogenie and of animal origin. 

Type Species.--- 7 s ch>/nV/if»^//v/ex fumidi^mlj/iyics Kobm. 1S33. 

Classification.- The genus is caj>able of division into three snb- 
gemTa by 1 lie lollowing c.haract er»5- 

A. J'ctotrichophyion 

With small .spores .ilmui ^ to 4 luieioii't 111 dKinietei , forming a sheath 
oiii.side the hair .shrift, on ilis'ioi'iation ol which they are seen to 
form diiuiis; with sinufuis and (jundrangiilar lLy]>ha] seginenLs, 
tose.thei null .siiores oJ vaiyiiig diaiiietei and ai'r-lm]ihlo.s, inside 
tin* hair shaft; with cultuies easily oht.iiiiablo, of lapid growth, 
an<l ol considerable vitaiily. char.icU'iszed by plastcrdike or floury 
centres siiirf)iind<*d by a fringe, when giown on Sabouraiid's proof 
media, ami by .successful inoculations into aiiiin.'ils — Siibgunus 
M irrotrichoph vlmi . 

Ji. J'ctotrichopkyton - 

With large spores about 5 to 7 microns in (Immeter, forming a sheath 
outside the hair shaft, on dissocitUion of wliich they are seen to 
form cliaiiis, and with sinuous hyplial segments, together with 
large-sixcd spon.-s and air-bubbles, inside the hair .shaft; with 
cultures easily olflainable, but of slow growth in temperate 
climates, though much more rapid in tropical climates, character- 
ized by their tendency to resemble (at all events when old) those 
of the Achorions, and capable of being inoculated into animals — 
I. With early formation of a duvet — Subgenus Ectotrichophyton, 
IT. Culture sooner or later resembles that of Achorion schoen- 
hint — Sii bgenus Favoirichophylon . 
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Eototrichophyton (Favotrichophyton) Castollani and ChaliTn r?, 

IQlS. 

Definition. — lictotnchopliyton with tiu' cliaraclt*rs given above 
for ravolrichophyton. 

Type Species. — Kitolrichnphvton dincoidcsi Sabouraiid, iQoy. 



I'Ui. yjG. ■ - Fclotrichofihvton 
coiJcn . NfNF.rjvhN Da vs’ (iKdw ni 
ON SAHorRAon's Maitosk Ac'.ar 
AT 



Fu. 307 l‘.c!i»trichof^hvion dis- 
t 07 «/t\s; Forty- TWO D vvs’ lJRf»wni 
ON SABOURAUn’s MAI-io-ih Af.AU 
A I 12^ C 


Classification. 'I'he Fa\otiKliophyton sj)e»*ies which are known 

vcrrmosuni hodin, i<»o2, 

E, ochraccmn Sabouraiid, i()oo, 

/?. album Scilnmraud, 190(1, 
lu discoidcs Sahouraiid, Kioy, 

E. luxuriims Brault and Vigiiier. 

win* h may be differentiated as follows:- 

A. Condition of mycelium in hair not delinitfly st.itiMl. - 

1. Vuuiifj cultures white in colour, .ind soon ivsenihlini* those of 
Achoyion schoenleiin , Imt sunk into the medium -Aihum. 

II Condition of m^'cclium in hair that of .111 ooto eiuliiihris : - 

JI. Cultures gnsy in colour, humid, with verriicosc surlace- -rcri’fi- 
co'iitm * 

I IT. Young cultures ol a yellow ochre tmloiir -Ochrnccum. 

IV. Cultures yellowish-brown or greyish-yellow, cnj>ol:i-sha]»cd, 
humid, with usually smooth siirf.icos, and not resembling tlu 
Acliorioii cultures until oh I — Discoidvs. 

V. Very ra])id development — Lxtwtriana. 


Ectotrtchophyton verrucosum Bodin, 

Synonym. — Trichophyton verrftcosi,m Bodin, 1902. 

Endo-ectothrix, mcgalosporon, faviform. This fungus, tliough 
producing tj^iical trichopliytic lesions when para^titic, '•hows cul- 
tural characters somewhat similar to an acliorion, the growth, 
which is white, being often convoluted or ct'rcbriiorm. It is 
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found in donkeys, and may infect man. The same or similar 
species are found parasitic on the horse and on some birds, and may 
also infect man. 

Ectotrichophyton ochraeeum Sabouraiid, 1909. 

Synonym. — Trichophyton ochraeeum Sabouraiid, 1909. 

Type Ectotlirix, of iinimal origin; cultures somewhat similar to 
faviis. ()nmaJt(»se and f?hicose aejars the colonics are character- 
ized by an ochre-yellow knob ; portions of the growt h may be covered 
by an extremely short, almost invisible*, duvet. On oidiiiary atjar 
the surface of llie colonies is cerebriforni. Optimum temperature, 
25'' C. It is t*asily inoculated into guinea-iMf's. 

Ectotrichophyton album Sabouraiid, 

Synonym. — Trichophyton album Sabouraiid, 1907. 

The cultures are extieiiiely like favus, Imt are generally less 
bulging, moil* deejily umhilieat<‘(l, and more regularly loldod; 
the griAVth deept'ii- in the mi'dium; Mime white duvet present. 
Optimum temperature, 25 ('. Can be inneulated into guinea-pigs. 

Ectotrichophyton discoides Sabouraiid, 1909. 

Synonym. — Trichophyton- disc aides Sabouraiid, I9(»9. 

Endo-octothrix, megalosporon, laviform. Somewhat similar to 
E, album, but the growth, which is almoM a perf(*ct disc, has a 
more flattened surfaci*. There is often a central knob. The whole 
growth has a brownish-yellowish coloui, with a moist siirlace, 
somewhat resembling the non-pigme.nied cultures of Trichophyton 
violacetm. It occurs in Egypt and in the Aiiglo-Egyptian Sudan, 
as described by one of us. 

Ectotrichophyton luxurians Brault and Vigiiier, 1914. 

Isolated from cases oi kerion in Algeria. \'ery rapid growth with 
favitorm apjiearance. 

Ectotrichophyton (Microtrichophyton) Castcllani and 
Chalmers, 

Definition. — Ectolricho])hyton with Muall spor(»s 3-4 microns in 
diameter. 

Type ^^biAt%,--lictotrichophyt(m (Microtriciwphyton) mcniagro- 
phytes Robin, 1S53. 

Classification.- -The following species are known; — 

mcniagrophytes Ch. Robin, 1853. 

E. Jarinuleniiim Sabouraiid, 1910. 

E. persicolor Sabouraud, 1910. 

E. granulosttm Sabouraud, 1908. 

E, Tacticolor Sabouraud, 1910. 

£. radiolattm Sabouraud, 1910. 

E, felineum R. Blanchard, 1895. 

E. denticulatum Sabouraud, 1910. 
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They may be differentiated as follows: — 

A. Grows best on agar without sugars — Persicolor. 

B. Grow best on agar with sugars: — 

I. Growth white, elevated centre, powdery surface, radiating 
furrows. 

(a) Furrows well marked. Pure white — Mentagrophytes. 

{ii) Furrows poorly marked. Not so vrhiie—Radiolalum. 

II. Growth white, discoid, umbilu^aled, but later knob in centre; 
white powdery surface, radiating furrows -Parinulentum. 

III. Growth white, yellowish, dotted with granular projections — 

(atanulosuM. 

IV. Growth cream while to yellowish, not granular —Lacticolor, 

V. (vrowtii white, with uinbilii'JitcMl centre, with numerous radiating 
projections at periphery. 

(«) IVojections well marked -^Vehneunu 
\b) Projections poorly marked — JJeniicuiatnm 

Ectotrichophyton mentagrophytes Cli. Robin, 1853. 

Synonyms. — Microsporon iHcnlagropliytes Robin, 1S5J: Sporo- 
Irichum m^niagrophytes Sacciinlo. i«S8(> ; Trichnphyiongypseitfn Bodin, 
i()02; T. asicroidcH Saboiiraiid, icjoy; Trichophyton mentagrophytes 
Robin, 1853. 

Endo-ootothrix; mycelial sports art» mostly situated outside 
the cuticle of the hair, while a few are found in the interit)r. The 
latter are. 5 to 6 /i in size: those outside, forming the parasitic 
sheath, arc of very unequal size (2 to ir /z'. 

On Sabouraud's agar the growth is oi white colour; the centre 
is somewhat ele.vatecl and covt'rwl by du\'et ; the rest of the growth 
has a powdery surface, :ind oft(*ii presents several radiating furrows. 
At the. peri])hery numerous tapering jirojeclions are observed. 
This Trichophyton is of animal origin, being tound in horses, cows, 
dogs, and, perhajis, pigs and sIkh*}). In man it is })yogenic, causing 
a type of trichopliytic sycosis, kerion. and also a luistular tyj)c of 
tinea corporis. 

Tho following live species are very closely alliccJ to /^. mentagrophytes: — 

Ectotrlehophyton farlnulentum Sabouraud, 1910. 

Synonyms. — Trichophyton gypscum Ikidin, 1902, pro parte: Trichophyton 
fari Sabouraiid', igo;. 

Found in cases of kc'rion by Sabouraud. On maltose c'lgcar the growth is 
at first discoid, umbilicated, with a wdiite powdery surface and several radiat- 
ing furrows. l^Miter, the central part becomes ral^>ed, funning a knob covered 
with white duvet. On agar medi.i not containing sugars the growth is at 
first smooth, ivithont any duvet, ol moist appearance and yellow' colour; 
while later the central part liecgines downy, nml the peripheral portions take 
a powdery aspect. 

Eetotrichopbyton persleolor Sabouraud, 1910. 

Ssrnonym. — Trichophyton gypseum Bodin, 1902, pro parte: Trichophyton 
p&rsicotor Sabouraud, 1910. 

Found by Sabouraud in cases of pustular ringworm of the palms of the 
hands and of^'the beard. In contrast to all other s^iecies of Trichophytons^ it 
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grows l)olter on agar without sugar than on siig<ir media. The cultures are 

a pinkish-reddish colour. Tlie appearance of the colonies has been aptly 
compared by Adamson to the hkin of a very riiic peach. 

Ectotrlehophyton granulosum Sal)ouraud, 

Synonym. — Trichophyton gypsenm Jiodin, jof'j. pro parte. Trichophyton 
granulosum Sabouraiul, i(y>s. 

The growth on Sabouraiul 's agar is discoid, often umbilicatod; powdery 
surface of a white-yellowish onloiii. with granular formations or prominences 
dotted all over. 

This Trichophyton is fdiiiid in the hoise, in which it jnodure.s a peculiar type 
of trichophytosis, witli e\td*nn*ly niinierous, very small, ji.itches. It has been 
observed in man in Italy l)V I'avera. 

Ectotrlehophyton laotleolor Sa hou raud . 1910. 

Synonym. — Trichophyton pscitm liudin, pro parte; ! tiihphytttn laiti olor 
Sabourauil. 1910. 

The cultures .ivo iliseoid ll.utened, with sh-illow fuirows radiating from 
the centre. The c oloiir is <‘rcaiii-white. with uccasiun.illy a slight yellow tinge, 
in old cultuies thiTo is abund.nit ph'omorphic duvet. Can ea'^ily be inocu- 
lated in guine.i-pigs. 

Ectotrlehophyton radiolatum Sabonrciiu 1 . 1 9 1 • > . 

Synonym.--- /'ruAo/j/iv/nii cypseum liodin, ptoparte. 7 ni/iophvtoii rj imlatitin 
Sdhouiaud, 1 9 111. 

Isolated l>y Sabnur.uid from cavs of keiion. Very similai to /i. menia- 
grophyt{>, liom which it ditters in culture by the colour iK-iiig of less pure 
white, and by the r.idhitiiig piojcs-uons Iwiiig less 111.11 ked or absent. Alter 
three to four'weeks abuiul.int wlnti* pleomorpiru duvet appiMns 

Ectotrlehophyton felineum K. HLinnhdnl, 1805. 

Synonyms. Triciwphyloii nircuin Saboiirmid: T.rihtians Sabmi- 
niii'l, T. fclinoinn K. iiS()5. 

]Ciido-cct()thri\: ciusrs often a ]m-'1uhir riiigworin uf tlu; body; 
less fivquontly nllaok-. tlu* In tin* pusiuK*'^ her sporrs iiiitl 

cL frw inycrlidl rJnnirnts air >.»-i-n: in tlu: .lifrrted liairs tlic sporr> 
forming llir pirasiiir sIumIIi arr ol l.iigr dimriisions, 7 \o (j pi in 
diamotrr. 'I'iir growth on S diouraiid's inrdium is nmbilicatrd, 
with a while powdery surfaer ami minirrons radiating projections 
at 1 he periphery. 

Pathogenicity. --This fungus is found in llir cat, and probably 
also in horses, cattle, dogs, sheep, and pigs. In man it causes a type 
of krrioii cclsi and also a type of vcsiculo-pustular tinea corporis, 
called by Sabouraud 'trichophytosis circinata disidriformis,' and 
' herpes iri^ Vi simlosus ' ]»y IbVit. 

Ectotrlehophyton dcnticnlatum Saliouniud, 1910. 

Synonym. — Trichophyton mueitm Sabournufl, pro parte. T. denticulatum. 

Almost identical with A. felineum, but in ciiiturcs the radiating projections 
are much shorter and more ]ioint(Ht, 

Eetotrichophyton (Ecte trichophyton) Castcllani and Clialmcrs, 

j()iK 

Definition. — ^Jictolrichophylon witJi largt- s])()rcs about 5-7 
microns. 
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Type Species . — Ectoirichophyion {Eciotrithophyion) mey^nini R . 

Blanchard, 1895. 

Classification. — ^Tlic lollowing spccic‘.s arc known: — 

E. mcynini (K. Blanchard, 1895). 

E. cqninnm ((iedoelst, 1902). 

£. vino^um (Sabouraud, 1909). 

£■. mdoformins (Cast din ni, 1912). 

Tlu'v mny bo distinguished as folh»\vs: — 

A. Mycelia .1 spores vory S 0 uiicroii'» in tli;tTm*U‘r:- -- 

I. Old cultures -Mt-qiiim. 

II. OM cultures I loop \vj IK* 1 oil -r/wowrm. 

13. .Myccli:il spore-? iKd Kir^'e, j-| mirnui'' in hrcMiltli* - 
1. Siirluco f'rowtii :il)iind.Lnl, rlirk ivd ‘E/untum. 

IL. Surl.ioe growth sc.inly timl colourless siihnKM'qe'l poiiioii U'.ck 
red — Sodojornmus. ' 

Ectotrichophyton megnini K. Blnnclinrd, 18(^5. 

Synonyms. -Tridmpliylnu rosrtm^ Bodin, T. rosamt/ti 

Sabouraiul, i()02'. R. Blaiirhard. 1895. 

Rudo-ooloihrix, lucgalosporoii, dtAvny-culinio lv]»o. Myoelinl 
s])orrs loiiiid ill the liair^ arc vor\ l.irgi‘, 8 ii> c| ^ in di.iini'ier. On 
nnltosi* agar llu* growth is <il first while, wiili n vclvcdy n])jn*ar- 
cLiioc; latiM*, iniikisli, or ol a deej) lose colour. I)u\e1 liecoines ^•^Ty 
abuiidniit in old culluies. It is ]jar.isiljc in lowls and i)ig(‘()iis: 
may inhjct in.m. enusing a vaiiety ol tiiien bniba* without sniipiira 
tioii. 

Ectotrichophyton vinosum Saboui.iuil, KiiX). 

Synonym.- -Trichophyton vinosnm Snbonrniid. igo*;. 

ICndo-ectot lirix. ni<*g,dos|)Of on. of downy-cuUiire l\'j)e. Is ver\ 
similar to m^ynini, Inil the rolour ol ol«l culluies is ol a deep 
wiiU! re.d colour. .\I)un«laut diivit. Toiiuil by Salxuii.'iud in a 
cas(' of tinea circiiinta. 

Ectotrichophyton equinum (icdoelst, 1902. 

Synonym.-- -!irrn 7 /oyi/n'/f»n equinum (iedi'clsl, 1902. 

Endo-cclotlirix. megalos])oron, downy-cuh ure type. Mycelial 
spores ot oval shape, 4 to 0 fi in lengtli, 2 to 4 /e in breadth. On 
maltose agar the growth is orbicular, with abundant duvet; later 
on, the portion of the growth which is in contact with the medium 
becomes yellowish and aftenvards dark reil. It is parasitic in 
the horse, and may infect man. 

Ectotrichophyton nodoformans (aistellani, 1912. 

Synonym . — Trichophyton nodojormans Castellaiii. 1912. 

iMmiid in Ceylon in cases of dhobi itch and tinea barh.e: not 
very abundant in the lesions. On Sabouraud 's ag.ir tin* growtli is 
while, with a powdery surface and a central .small knob. Tlic 
growth deepens in the m^ium. and the submerged portion has a 
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characteristic brick-r(Kl colour, which generally disappears after 
repeated transplantations. The surface growth is whitish. 

Glucose Agar. — Growtli somewhat more abundant than in 
Sabouraud’s agar. Colour of the surface and submerged growth 
white. Red ])igment usually absent. 

Maltose 4 per cent.- -Scanty gn)wth, no pigment. 

Glycerine Agar.- -Growtli fairly abundant, no pigment. 

Agar. — Scanty growth, wliitisli. 

Saccharme. — Same as agar. 

Adonitc. — Same ;is agar. 

Pathogenicity. -Tlu' luiigus gives rise to a pi'culiar type of tinea 
cruris (p. 2042), with verv thick, «‘h*vali‘d margins and deep-seated 
nodules. It has ])y<igeiiic jiroperties. and inav spread to other parts 
of the body, in addition to the inguinal n*gions. It is capable of 
affecting the hair follicles. In oiu* of our cases the fungus affected 
the hairs ol the beard, jiroducing a t y]>ical ‘ kerion barbae.' 

Genus Atrichophyton ('astellani and ChahneTS, 1918. 

Definition.- Tricho])hytonea‘ with inyceliuin and spores present 
in the losii>ns and conidia on short stalks, but they do not attack 
hairs. 

Type Species.- AhkhophyUm alhisekans Nieuwenhuis, 1907. 

Ciassification.— The following table will indicate the characters 
ol the species; — 

A. lias hcch cnltivaU'd . 

1. Culture whit !^ll with povvdei y .surface. 'Alhiscicans. 

II. Culture hrownish lu.iss AVilh deep {\\Tro\K^-~-Mac[adyen%. 

II J. Cultuie.s witli violet tinge- Vuinnax. 

U. lias not hem ciiltivatei 

I. Spores are numerous ami ol various sizes- Blanchardi. 

11. Spores are few and .d)uui .) micron^ in diameter — Ceylonense, 

Atrichophyton alhiscicans Nieuwe^nhuis, 1907. 

Synonym. — Trichophyton alhisiicans Nieiiwenliuis, 1907. 

Discovered by Nieiiwenliuis in tinea albigeiia. In fresh prepara- 
tions from scrapings spores are absent: the mycelial tubes are 
str.iight, occasionally sliowing a double* contour; they are often 
dichotomous. f)n Sabouraud’s cigar the growtli is very slow, 
whitish, witli a powdery surface. 

Atrichophyton blanchardi Castellani, 1905. 

Synonym. — Trichophylm sahouraudi Castellani, 1905; T. blan- 
chardi Castellani, i9f»5. 

Temporary species, as the fungus has not been grown. In fresh 
j)reparations from the lesions the mycelial tubes arc riot, as a rule, 
quite straight; tlicy arc often banana-shaped; do not show a 
double contour; the mycelial segments are separated, the mycelial 
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Spores are shed without forming a filament by their union, and 
are of various sizes. All attempts at cultivation liavc failed. 
It is the cause of tinea Sabouraudi tropicalis. 

Atrichophyton vlannal de Mello, 1917. 

Synonym . — Trichophyton viannai dc Mello, 1917. Found by 
F. de Mello in a case of tinea corporis. Colonics.on Sabouraud’s 
maltose-agar pinkish witli often a violet tinge. 

Atriehophyton eeylonense CastcHani, i9r>8. 

Synonym. — Trichophyton eeylonense Castollani, tqoK. 

Found i>y Caslellani'in cases of tinea nigro rircinala. Temporarj' species, 
cultivation having nut been oblaintxl; possibly a variety of A. blanchardi. 
In fresh preparations the spores are very few in number, roundish, rather 
large (4 /i), sliowing a double contour. The myc elial tubes arc about 3] fi 
in breadth, straight, or variously bent. It is found in tinea nigro circinata. 

Atrichophyton maefadyeni 

Castellani, 1905. 

Synonym. — Trichophyton mac- 
Jadyeni Castellani, 1905." 

Found by Castollani in some 
cases of tropical tinea corporis 
In fresh preparations niycclhun 
and spores are rather of small 
dimensions. The mycelial tubes 
are regularly shaped, do not show 
swellings, and are about 2^ [a m 
breadth. The free spores arc very 
numerous, and present a peculiar 
ovoid shape, themaximum diameter 
being 2^ to 3^ /a. In stained 
preparations the spores present a 
bipolar staining. Tlic fungus 
grows with difficulty; on the rare 
occasions when the inoculations are successful, the growth is very 
slow, the colonics coalesce, forming a brownish mhss, witli deep 
furrows, and deeply rooted in the mtHliuni. 



Fig. 508. — Ainchophyion niacfad^ 
yeni Castellani. 

(Stained with fuclisin.) 


InCERTuS Sedis. 

Trichophyton baleaneum Castellani, 1916. 

Found in cases of peculiar condition of the scalp in the Balkans, 
which clinically resembled more a diffuse type of severe pityriasis 
sicca than a trichophytic affection. 

When grown on glucose agar from scales it slowly formed a 
somewhat crinkled ^owth of whitisli colour. An interesting 
characteristic of this fungus is that apparently it does not become 
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Abbreviations used in the Table. — A = acid; G=--ga3; C=clot; s= slight; vs = very slight; 0= negative result— viz., non 
duction of acid or gas in sugar media, non-liquefaction of gelatine or serum, as the case may be ; 4 * =positive result. 



TRICHOPHYTON BALCANEUM 


lOIl 


pleomorphic, even after very numerous transplantations. Gclatiiip 
is rapidly liquefied. It does not form gas in any carbohydrate 
medium. 

Microscopically the fungus shows features intermediate between 
a trichoph^on srnsU iota, a microsporum and an achoiion. 



P'iGS. 509 AND 510. — Cultures of 
Trichophyton balraneum Castel- 
LANi: (iM'cosi; 



Fig. 51 [ . — Microscopical Appear. 
ANCES OF Trichophyton halt anntm 
Castbllani : Hwp.ino okop 

I'UL'inKIC. 


Genus Achorion Rcmak, 1845. 

Definition. — Tricliopliytoneic with mycelial filainoiils ami sj>ores 
in the lesions; in cultures conidial-be'iring hyplice present, willi 
spores siiuite laterally and apic.illy. Fusiform bodies in cultures 
in the form of swollen cliviforiu tjiitls of tilarncnts. Yellow f.ivic 
scutula present in lesions. 

^Type Species. — Achnrion schoenlcini Lebort . T.S45. 

Remarks. — The fungi belonging to this genus often show during 
parasitic life much longer myi'.elial sogmeiits than Trichophytofis 
and Microsporons ; masses of them, devt*h)]>ing in hair foUiclos, 
form the well-known sulphur-coloured scuiiila which always dcvcloj) 
round a Jiair. In the hairs the mycelial lubes are* frequently tri- 
cholomous and tetrachotoinous, forming si ructures which have been 
compfired in appearance to the skeleton of the human foot, an<l 
called ' favus tarsi, ' 

Cultures. — Sabouraud has noted that in hanging-drop culturc^s 
the spores sometimes develop very slowly, sometimes rapidly. 
When the development is slow, there is formation of numerous 
chlamydosporcs of various sizes, with a double contour membranr. 
When the development is rapid, one notes that the my(‘.*‘liuni 
ramifies quickly in every direction, with presence of very few or 
no chlamydospores. The following structures may be not c d : 

I. Claviform Bodies. — The terminal portion of some iilameiits 
becomes swollen and claviform. These cla\’iform filaments have 
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been compared by some authorities to the ' spindles ’ of the Tri- 
chophytons and Microsporons, but they are tenderer, and not 
septate. The French authors call these formations 'chandeliers 
faviques,' on account of tlioir shape somewhat resembling a candle- 
stick. 

2. FavHS Yellow liOilies.~T\io protoplasm of some filaments 
collects itself at tlic terminal ends, the filaments becoming much 
thinner, and terminating in roundish or oval bodies, which must be 
considered to be terminal clilamydospores. It is to be noted that 
in the typical Achorions of liuman origin conidia-bcaring hyidije are 
not seen, wliile these are ])resent in the A chorions of animal origin, 
in which separate spindles may be ]iresent. 

Media. — Aclwrions grow well o!i all the usual sugar media, 
especially Sal)ourau(l*s agar and glucose agar. I'lny generally 
liquefy gelatine fairly rapidly. 

Pleomorphlsm. — ^Very common in all Achorions. If a culture 
becomes ploomorjdiic, it is impossible to make it revert to the 
original type. 

Transmission. — In the case of Achorions of human origin infection 
takes ])lacc from man t() man; in the case of Achorionn of animal 
origin infection takes ])lace from the lower animals. It is not 
impossible that Achorions may live saprophytically in nature. 


Tahlc or Achorions. 


('lenus. 


Achorion Kemak, i8t5 


Of human origin 
(typic.ll) 

Of .inimal origin 
(non-t>xncal) 


Speuies. 


\ A. schocnieini Lcl>crl, 1845. 


A. f]iiinckcaniim ^pf. 1890. 
A gypsoiim Bodin, 1907. 

A arloingi Blanchard, 1891. 


These may be recognized as follows: — 

A. Whitish-yellow cerebri form colonies — Schoenlcint. 

B. White downy colonics — Qitinckcanum. 

C. Yellowish coloiiicts — Gypsmm. 


A, arloingi has not been properly described. 


Achorion schoenleiid Leber t, 1845. 

Synonyms.-- schnenleini Lebert, 1S45; 0 , porriginis Mon- 
tague; Oospora porriginis Saccardo, 1886; Oidium schoenleini 2 k)pf, 
1890. 

Causes the well-known affection called favus, which is char- 
acterized by the presence of peculiar disc-shaped crust formations, 
called scutula, of a sulphur-yellow colour, and emitting an offensive 
odour which has been compared to the smell of mice’s urine. 

The fungus may infect the hairs or glabrous parts of the body; 
it may attack the nails. In the hairs tlie mycelium is very abun- 
dant, the segments being comparatively long. Sometimes the 
. mycelial threads divide into three or four branches, each of wliich 
terminates in a single row of roundish spores. This is known as 
favic tarsus. 
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Oultures. — ^The fungus is easily cultivated on various media. 
On Sabouraud's agar and on glucose agar the growth, when com- 
pletely developed, is convoluted or cerebriform, and somewhat 
bulging. It has been compared by Sabouraud to the appearance 
of a sponge. The colour is white-yellowidi, like that of old wax.' 
After a time cultures become pleomorphic and abundant; white 
duvet is present. To prevent pleomorphism, media not containing 
sugars should be used (see p. 996). 

A. schocnleini liquefies gelatine in between three to four days, 
while the Trichophytons take generally between fifteen to twenty 
days. 

By iiioculation of pure cultures of ihe fungus faviis lesions arc 
produced in man, dogs, mice, rabbits, and fowls. The inocula- 
tion in guinea-pigs docs not give 
rise to typical favus lesions with 
scutula, but to circinalc tri- 
chophy tic-like lesions. 




Fig. 512. — So-called Yillow 
Bodies in Cultures of Acko 
rion schoenleini Leijert. 

(After Bodin.) 


1 5 1 ? . — Clavifokm Bodies 
IN CuLTURF-s OF Ackorion 
xhonilcini Lerf.rt. 


Reproduction. — ^'J'his takes jdacc— 

1. By sprouting. 

2. By elongated fusiform structures analogous, according to 
some authorities, to the so-called ‘ .spindles ' of the Trichophytons 
and Microsporons, but they arc slenderer and not 6ei)late. These 
formations arc called by the French authors 'chandeliers faviques/ 
on account of their shape somewhat resembling a candlestick. 

3. By so-called ‘ favus * or * yellow bodies,' which are structures 
8 to 15 fA in diameter, generally terminal, showing a double contour, 
and containing a granular substance. 'I'hcse structures should 
probably be considered to be chlamydos])ores (sf‘c also general 
remarks on the genus A chorion). 

Sabouraud admits only one species of human Achorion, but 
Neeb and Unna have described as many as nine: Achorion cys- 
Hctm, A. tarsiferon, A. monilifortne, A. demergens, A. akrotnegalictifn, 
A. dikroon, A. radians, A. euthythrix, A. ataclon. Sabouraud’s 
opinion is the one generally accepted at the present time. 
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Achorion quinckeanum Zopf, 1890. 

The fungus appears in the lesions in tlie shape of numerous 
mycelial filaments often dissociated in so many small segments 
constituting so-called spores. Grows readily on Sahouraud's agar, 
producing whit i-, downy colonies. 

Tliis fungus bolanically holds an intermediate posKion between 
the typical Achorions and the Microspornns and Trichophytons, 
conidia bearing hyidne of the ty]»e Aclaiiimn being present. Tt 
I)roduces, however, tyy)ical fa\ us lesions witli scutula. 

Pathogenicity.- Is tin* cause of favus in mice, and may occa- 
sionally infect man. in whom, too, it induces typical favus. It can 
be inoculated iiitoguinea-])igs. 

Achorion gypseum Bod in, 1907. 

Found by Bodiii in 1(^07 in a typical case of favus. On Sabour- 
aucTs ag.ir the giowth, which is loundi.sh, pn^sents a little white* 
ilu\ et in t lu* ceiili e. while the 1 est has a glabi ous surface of yellowish 
cohnir. OKI cultuies become ])looniorj>hic, with presence ol abun- 
dant white duv<*1 all over the giowth. Botanic.ally the* fungus is 
closely allied to llie Trichophytons and Microsporons, but gives rise 
to typical favus, with scutula, when inoculated in mice and guinea- 
j)igs. 'riie inoculilion of pleomorphic cultures cloes not cause* any 
erupt ion. 

Achorion arloingi K. Hlaiiclianl, 1891. 

Synonym.- - Achorion arlnnfii Bu.squft, 1891. 

]monipl(*t(‘ly known s|mm ifs. Was isolalrcl from a human trichophytii - 
like eruption hy l)6.sir Ue k'ortiinel and Couiinont. Is said to he inoculable 
into mile, labbils, and man. 

Genus Lophophyton Matruf hot and liassonviUr, 1899. 

Myi.(*liiil filaments, either loifuoiis, very thin, or tliiik, with granular 
jn'oloplasin. No spores present. One spe<,ies only. 

Lophophyton gallinm jM6gnin, 1 88 r . 

S^TiOlKjims.— I'pidermophyton i;allina‘ M6giiiii, i88r; Lophophyton gallino' 
Matruchot and ] >as.son\ille, 1899; Achorion fiallnnr 910. 

In Uie lesions myielial Jilament.s are seen, some thin and tori lous, without 
liractically any ])rotoplasiii; olliers of miirh larger diiiiension.s, ivith granular 
protoplasm. No s})orcs ob.servcHl. The fungus is easily iiilti ^•lted, and is 
inoi'ulable into rabbits, mwo, and lowls, in wliich it gives r e to typical 
iavus lesion^. In man it doe.s not ])ro*liirc favus, but merely tri hopliy tic-like 
erythema Ions, !A|uainous patelu-s. 


Genus Epidermophyton Lang. i87(j, emendavit Sabouraucl, 1907. 

Definition. -Trichoiihytinea* with mycelial filaments and spores 
present in the lesions and with pluriseptate spindles present in 
the cultures. Does not attack Iho hairs or hair follicl(*s, but grows 
in the superficial Livers of the ei)i<lermis. 

Type Species. — Epidermophyton cruris ('.asicllaiii, 1905. 

Remarks. — The fungi belonging to this g(*nus, which has been 
invest igat(;d by Sabouraud and Castellaiii, grow superficially on the 
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skin without invading tlie hairs and liair follicles; do not produce 
suppuration. Reproduction takes place principally by pluriscplatc 
spindles, with, on the average, four to six cells. The sei)ta, as noted 
by Pinoy, may not be complete, and the cavities may communicate. 
Spiral hyphflc, as found in most species of Trichophyton, absent; 
pectinate structures, as found in the absent; no spore- 

bearing hyphe'e, with lateral conidia of type Acladwm, as noted 
both ill llie Trichophytons and in the M icrosporons. The cultun‘.s 
undergo rapid degenerative changes, losing their characi eristics, and 
becoming covered with abuiKlaiit uniform, long, whitish duvei 
(pleomor])liismh 'I'hey are not inoculable into guinea-pigs, e\eej)t 
Pinoy's Epidcrmt»phytnn simii. Ihe sjiecie.s so far known have* 
been isolated fiom luimaii lesions, excej)! the Epidcrmophylon 
discovered by Pinoy in monkeys. 


TaUL1£ of iCeiDKKMOlMlYrONS. 


Kpidermophyion iSy*). emendavit 

Siibouiauii, 1907 


E. iruris Cistellaiii 

/'* perneh C.i*<lellaiii. 1907. 

/l. ytthrnm Caslcll.iiu, 1907. 


These Si)eci(S may lx; reoogni/.e<l by t lieii gi owt hs on Sabour.iud's 
agar:-- 


A. Colour [X'culiar yellow — Cruris. 

B. Colour piiikisli- ■ Perueti. 

C. O)lour cie<*p rod -Puhrum. 

For E. simii Pinoy, icjii, we ha\o i;n'alfd the genus /*/«oyv//£/. 


Epidermophyton cruris ('astellani, i()o5. 

Synonyms. —Trichophyton cruris Castcllani, I9(»5; Epidermo- 
phyton ini^ninalis Sabouraud, 1007: T. C£I.s 7 £j//£/w /7 Ihooke, iyo8. 

Found in cas(;s of tinea cruris in Ceylon l)y Castcllani, and in 
France by Sal)ouraiul. 'Fhe fungus is very abiindaut in rcoeiii 
cases, extremely scarce in old rmes. J'lie mycelial lubes in recent 
cases are generally straiglit, have (»ften a double contour, and tlie 
segments are somewliat rectangular, llieir breadth being 3I to 4 i [X. 
lirancliing is not rare. The sj)ores are rather large (4 to 7 
roundish, and have geii(;rally a dtnible ccnitoiir: thgy do not collect 
in clusters. In chronic cases degeneration forms of the fungus 
are met witli; the mycelium may be banaiia-sIia])od, may show 
several constrictions, or long strings of ovoid elements may be 
seen. 

This Epidermophyton grows well, but rather slowly, on Sal)0ur- 
aud's agar. The growth begins to be visible after four to eight 
days, the colonies being at first of a peculiar yellow colour, lemon- 
yellowish or orange-yellowish, occasionally with a greenish tinge. 
Later they become white, with pulverulent surface, and may he 
acuminate or crateriform. Plcomorphism, witli abundant white 
duvet, develops quickly. 

This fungus in Ceylon is the commonest species found in cases 
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of tinea cruris. It is not inoculable into guinea-pigs. Attempts 
at reproducing the eruption in man by inoculating pure cultures 
have also failed. 

Epidermophyton perneti Castellani, 1907. 

This fungus has been described by Pernet. It differs from 
E. cruris hy growing much more rapidly on Sabouraud's agar and 
by the cultures having a delicate pinkish colour, which is generally 
lost in subcultures. It is very rare in Ceylon. 

Epidermophyton rubrum Castellani, 1909. 

Synonym.-— rnV/p^>/)/n'//>w purpuremn Bang, 1910. 

This fungus was destuibod by Castellani in Ceylon in 1909, and 
by Bang in France in 1910. On Sabouraud's agar the growth 
begins to appear hnir to six days after inoculation as a raised red 
spot, which gradually enlarges. At complete development the 
growth is of a deep red colour, either with a central knob or crateri- 
form, and is partly covered with a white, delicate duvet. In old 
cultures the white duvet is much more abundant and thicker, and 
may hide the red pigmentation almost completely. 

On glucose agar (4 per cent.), which is the best medium for this 
fungus, the growth is of a very deep blood-red colour, and the red 
pigmentation may s])rcad to portions of the medium itself. In 
old cultures abundant wliite — occasionally white-grcenidi — duvet 
is present. This may hide the pigmentation, but, scraping out 
the duvet, tlie tcx\ pigmentation will be found to be still well 
marked. On ordinary agar and gl3'Cfn*ine agar tlic fungus grows 
fairly' well, Imt there is no red pigmentation. 

Genus Endodermophyton Castellani. 1909. 

I)efinltion."-Trichophytonc;e with in\^celial filaments and spores 
in the lesions, but no cf)!!^!^! filainonts in cultures. I^luriseptate 
spindles unknown: grows between the superficial and deep layers 
of the epidermis, and does not attack the hairs or hair follicles. 

Remarks. — ^'riie fungi belonging to this genus arc characterized 
by their growth between tlie su]ierficial and deep strata of the 
epidermis, forming an interlacing felt of mycelia, which detaches 
the horny and granular laj^ers from the ’‘cte Malpighi. They do not 
invade the hair follicles, and do not cause suppuration. They have 
been cultivated by Castellani, 

Cultures. — ^Botauically, tliese fungi are closely allied to the 
A chorions, as remarked by Sabouraud and Pinoy, who have exam- 
ined Castellani's culturus. Attempts at cultivation failed for a long 
time, as th^ generally do not grew on .solid media direct from the 
scales. These, after being trerited with alcohol for five to ten 
minutes, must be placed in glucosc-broth tubes, one scale in each 
tube. Most of the tubes become contaminated with bacteria, but 
in those which remain clear, after a time (five to ten days) a few 
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delicate, short, white filaments will be seen originating from the 
scale. The growth dowly increases until, after three to four wedes, 
it takes the appearance of a small, white, fluffy mass, with a dark 
spot (the scale) in the centre. Portions of the broth cultures arc 
sown on solid sugar media, on which growth takes place now quite 
easily. Fungi can then be indefinitely subcultured on solid media. 
The fungi grow much more abundantly on glucose agar, 4 per cent., 
than on Sabouraud or any other media. 

Reproduction. — In hanging-drop cultures long mycelial filaments 
are seen; no conidia-bearing hyphae are present; reproduction is 
apparently by sprouting, branching taking place; but further 
investigation is necessary on the subject. 

neomorphism. — Pleomorphism is much less marked than in tlic 
Triciwphytons, Epidermophytons, and Achorions, but old cultures 
may lose their characteristics, becoming covered with duvet. 

Table showing Endodermophytons found in Man is Order 
OK Krequicncy. 

/-. tropicale CiislellurLi. 

E. indicum Castellani. 

E. concentricum Blanchard. 

A:, tnansoni Castellani. 

Tliese may be recognized as follows: — 

A. Glucose agar cultures amber coloured, no duvet or onlv.sliglit-- 

Tyopicale, 

B. Glucose agar cultures deep red: — 

I. Causes Tinea imbricata— Indicum. 

II. Causes Tinea intersecta — Castellanii. 

C. Glucose agar cultures after a tunc black:'- 

I. Pigmentation fairly hlow — Conceniriewn. 

II. Pigmentation very rapid- Mansoni. 

Endodermophyton tropioale Castellani. 1Q14. 

Remarks. — Manson, in 1S72, described a trichoidiytou-liko 
organism in the squam;e of tinea imhricaia ; with the laboratory 
tcchinquc of that time attempts at cultivation did not succeed. 
Blanchard considered it non-cult ivable, and called it Trichophyton 
concentricum: on the other hand, Xieuwenhuis slated that it was 
quite easily cultivable, and was characterized by th^ colonies being 
crateriform. His researches were not confirmed. In recent years 
the general opinion has been that aspergillus-likc fungi were the 
real cause of the disease. Tribondecau described fructifications 
somewhat similar to those of an Aspergillus, and created for the 
fungus the genus Lepidophyton. Wehmer has described i1 as a true 
Aspergillus — Aspergillus iokelau. Castellani, from the investiga- 
tions he has carried out in Ccjdoii, has come to the conclusion tliat 
Aspergillus and aspcrgillus-like fungi have nothing to do vrith the 
disease. When they are present in the squama;, they arc merely 
saprophytes or contaminations. By using a special technique he 
has succeeded in growing what he considers to be the true fungi 
causing the disease. He recognized at first two species, and more 
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recently four, furlhei invest i{;at ion liaving shown that the term he 
used for one species (coiiccntricum) covered more than one species. 

Endod&rmophyton iropicdle is very abundant in tlic lesions, 
forming a felting of interlacing mycelial threads w'ith mycelial 
articles, regular in shape, rectangular or somewhat square-shaped, 
and usually straight. If the liquor polassie be left to act some time, 
the mycelial articles, which arc of very variable length, and to 
3I fjt in breadth, will be seen to ha\ e a double contour. Asperfuilhts 



I’icj. 5r.i.- ■ Endodermophyton Kii.. 515. — Endodcrniophyton 
tvoptcalc C \s 1 |..i LANi : CiLiicosis trnpii ale Castei-lani : Old Glu- 

Aoar Ciji.titrf. t’osE Acar Culture. 

/rnclijiriilinns, ibcd l)y many authors, when ])r(*,seiit, arc due 
to contaminations: they Joim no part of the fungus. Cultivation 
of this fungus has been obtained l)y Castellani, using tlie method 
mentioned in the ]iaragra]>h above on the genus Endodetmophylon, 

The principal cultural characters on solid media, when the grow'tli 
is fifteen to twenty-one days old, are as follows:- — 

Glucose Agar (<| per -Growth abundant; surfcacc cerebriform or 

crinkled. The growth and the medium show a slight amber colour, wliich 
later on may l^ecomc of much deeper hue. Duvet as a rule absent, but in 
old cultures 'which have been transplanted many times and are degenerating, 
some very scarce, short, wliitish duvet ii^y appear. 

Sabouraud Agar , — Growth comparatively scanty, whitish-grey, mostly 
subx^erged. The colonies are wliitish, have generally a small central knob 
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and never show any duvet. The submerged portion is very firmly embedded, 
and often presents proiections deepening in the medium. Colour of the 
medium unchanged. 

Glyarine Agar . — Similar growth to Sabouraud's agar. When the colonies 
coalesce, the growth shows a knobby surface. No duvet. 

Ordinary Agar . — Scanty growth . somewhat similar to Ssibouraiid . No duvet . 

MannUi Agar (4 per crnt ). — Appearance somewhat similar to glucose, but 
growth less abundant. The medium may take a slight amber colour. No 
duvet. 

Saccharose Agar (4 per cent.). Growthrathcr scanty, similarto Sabouraud. 
Duvet absent. 

Nntrose Agar (4 per cent.). -Very slow growth. Separate young colonie.s 
have a central knob; they coalesce Liter into a knobby mass. 



Fig. 516. — Endodermophyton iropicalr 
I'A^’jELLANi: Agar Culture. 



Fig. 517- Endodermophyton 
tropitulc Casieli ANi: Mal- 
tose Agar Cultuuf.. 


Maltose Agar (Acid). — Similar to 5 viboiiraiid. 

Maltose Agar (Alkaline). — Similar to Sabour.iucl. 

Adonite Agar. — Not very nbiindant; cerebriform; iliivi*! .ibsent. 

Galactose Agar. — Knobby or cerebriform. 

Levuhse Agar. — Knobby. 

Raffinose Agar. — Cerebriform. • 

Tnultn Agar. — Cerebriform. 

Saccharine Agar (4 per cent.). — Somewliat knobby surface; duvet absent. 

Lactose Agar. — Similarto S;ibouraud. but surface growth more abundant. 

Gelatine. — Very slow liquefaction of the medium. 

Milk. — Very scanty growth. After a time the medium becomes sep;ir.ited 

Sugar liroths (Maltose. Lactose, etc.). — Slight growth at the bottom nl the 
tube; no production of acid or ga<«. 

Hanging-Drop Cultures. — In hanging-drop cidlurcs (Subouraud'.s 
maltose broth) long mycelial threads arc seen. Reproduction is 
apparently by sprouts from the mycelium, branching taking place. 

Pathogeidcity. — ^The fungus is tlie cause of a common type of 
tinea imbricala. Castellaiii has demonstrated that the inocula- 
tions into human beings of cultures of the fungus reproduce a typical 
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form of tinea imbricata, and that from the scales of the eruption, 
experimentally induced, the same fungus is recoverable. For 
further details see Chapter XCH. on Tinea Imbricata (p. 2509). 

Endodermophyton indleum Castcllani, igii. 

This fungus was found by Castelhini in some cases of tinea imhri- 
cata. The microscopical appearance of the fungus in the scales is 
identical with E. tropicale. The principal cultural characters on 



Fig. 518. — Patch of Experi- 
mental Tinea Imbricata in a 
Singhalese Boy. obtained by 
inoculating a Culture of /Tn- 
dodemiophvton indirutn. 



519. EndodrrvwphyioH 
indteum Castellani : Hang- 
ing-Drop Culture. 


solid media, when the growth takes place in the dark, about 80® 
to 85° F., without rubber caps on the tubes, and is between fifteen 
and tw'enty-one days old, an* as follows: — 

Glucose s 4 ffar (4 per cent,). — Growth fairly abundant, with surface some- 
what convoluted or furrowed. Portions of the Rrowth, often the central, 
is of a deep orange, or pinkish-orange, or red-orange, occasionally of bright 
red colour. The surface of the rest of the growth often appears white and 
powdcjry, l)eing covered by a very .short delicate while duvet. 

Sahouraiid Agar. — Slow growth, with powdery surface, either with central 
knob or convoluted. The growth docs not deepen in the medium so much 
as E. concentricum. 

Glycerine ^4 gar.— Growth abundant, white or amber colour; delicate wliitc 
short duvet present on some portions of the growth. 

Ordinary Agar. — Growth fairly abundant; knobby surface covered by 
snow-white very short delicate duvet. 

Mannite Agar. — Growth knobby or convoluted, covered by short white 
dll vet. 

Saccharose gar.--- Cerebriform, covered by white duvet. 

Saccharine. — Crinkled surface; delicate white duvet present. 

Maltose Agar (Acid). — Somewhat similar to Sabouraud's, but the surface 
growth is more abLinduiit. 

Maltose Agar -Similar to acid maltose, but the white duvet is 

more abundant. 

Lactose Agar. — Knobby surface rovered by snow-white duvet. 

Nutrose Agar. — Yellowish crinkled surface; short white duvet present. 

Levulose Agar. — Scanty growth, yellow or orange; scarce; very short white 
duvet pre.scnt. 

Galactose Afar. — Fairly abundant; surface convoluted with abundant, 
short snow-wmte duvet. 
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Saffinose Agar , — Same a|>pearance as galactose. 

Ii^in Agar.—'&axat) apTwarancc as in galactose and xaffinose agars. 

Aion^ /Igar.— Cerebiiform; surface covered with snow-white do^. 

uMoAfie. — ^Very slow liquefaction. 

Utmus Milk.— Vary scanty growth. After a time the medium may become 
separated. 

Varimu Stigar Broths (MaUoss, Lactose, ete.).— SUght growth at the bottom 
of tne tube. No production of add or gas. 

The annexed table shows at a glance the different cultural characteristics 
of the two fungi in the principal media. 



Fig. 520. —Endodermophylonindtewn 
CA.STKLLANI: AGAR OuLTUKR. 



Fig. 521 . — Endodennophyton 
dicum Castellan I : Glucose 
Agar Culture. 


Comparison iietween the Cultural Characters of Endodermophytnn 
ivopu'ale and of Eudo lermophyton indieuw. 


Media, E. tropicale. 


E. indicum. 


Glucose agar . . 


Sabouraud agar 


Agar 


Glycerine agar . . 


Amber colour, cluvet absent 
ill young cultures. 


Growth scanty, mostly sub- 
luergei], grey - whitish 
duvet absent. 

Scanty, mostly submerged; 
sinmar to Sabouraud 
agar; no duvet. 

Growth mostly submerged; 
surface growth very 
scanty ; similar to Sa- 
bouraud agar; no duvet. 


Deep orange, at times, 
pinkish or red, very short 
white delicate iluvet 
often present. 

Surface gibwth more abun 
dant, powdery wliite. 

Fairly abundant, knobby 
! well-marked snow-white 
I duvet. 

I Surface growth very abun- 
dant; crinkled appear- 
ance; white short duvet 
present. 


The above characters are based upon the appearance of cultures kept in 
the dark at a temperature 80* to 90* F., and without rubber caps. If any of 
these conditions are altered, the cultural characters are changed. If rubber 
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caps are used, both E, indicum and E, tropicaU may assume a bright red 
colour. If, however, subcultures are made from these, using tubes without 
rubber caps, the fungi again show the characters given above. 

Hanging-Drop Cul- 
tures. — Long mycelial 
lilameiits arc present. 
No free spores are 
seen; reproduction is 
apparently by sprouts 
from the mycelium. 

Pathogenicity. — The 
fungus is the cause of 
a certain number of 
cases of tinea imbri- 
cata. The type of 
the disease caused by 
this fungus seems 1o 
be more superficial 
than that caused by 
Fig. 524. — Endodnmophyton tndicum Castki.- tropicalc, but fiir- 
i.ANi IN THE Scales. ther researches are 

ref|uired ini this sub- 
ject. Cdstell.ini has succeeded in experim<*nl ally reproducing the 
disease by inocul.itiiig coiilics, who had volunteered, witli pure 
cultures of the fungus. Tli»i skin was first scarified with a sterile 
knife; then a certain lunouiit of a pure agar culture of 7t. indicim 
was well rubbed in. After 
fifteen to twenty-<uie davs the 
first signs of the eruption ap- 
peared, and the t ypical patches 
of tinea imbricata dcvelopt'd. 

From the scales of the exjjeri- 
mental cases a fungus was 
gri>wn absolutely identical wit h 
the strain i»f E, indicum with 
which the individuals liad hciui 
inoculated. 

Endodermophyton castellanii 

Verry. K)*!;. 

Found by C«istclliini in cases 
of tinea intersecta. In the scales 
the mycelium is fairly abuiid«int ; 
no free spores are seen. Mycelial 
segments uniform, rather straiglit, and, jirovided the liquor potass® 
be left to act for sufficient time, they often show a double contour. 
Their breadth is 2i to 3i fi. Each mycelial segment has two 
roundish refringent dots, om* at each extremity. Has been 



F IG . 52 ^ -Endodermophyton 
rastellanit Perry. 




PI NO YELL A 


1023 


cultivated only on one occasion, the cultures being apparently 
similar to those of E. indicum. It is the cause of tinea 
intersecta. 

Endodermophyton ooncentrioum Blanchard, 1901. 

Cultures on glucose agar are at first amber colour, but after four to eiglit 
weeks become jet-black and covered with abundant duvet. 

Endodormophyton maasonl Castellani, 191.^. 

Portions of the growth are black from the very first, scanty duvcl. 

Genus PInoyella Castellani and Chalmers, 1908. 

Definition. — ^I'richophytoneae with mycelial filaments and spores 
in the lesions, and in cultures conidial-bearing li3rph£e, witli the spores 
situate laterally only. 

Type and oidy Species. — Pinoyella simii (Pinoy, 1911) ; Epider- 
mophyton simti Pinoy, 1911. 

Discovered by Pinoy in a trichophytic-like eruption observed 
in a monkey. On Sabouraud's agar the growth is at first yellowish- 
orange, somewhat similar to Epidermophyion cruris! later, the 
growth is whitish and covered with white duvet. 

Pinoy’s fungus has several interesting botanical fo«atures, some 
of which are those of the genera Microsporon and Trichophyton. 
In contrast to the typical Epidermophylons, it X)rescnts spore- 
bearing hyplue with lateral conidia, and is inoculnble into guinea- 
pigs, in which it produces a trichophytic-like eruption. 

Genus Montoyella Castellani, 1907. 

Definition. — Trichophytoneae with mycelial filaments and spores 
in the lesions, in cultures conidial-bearing hyphi'e with only terminal 
spores. 

Remarks. — Temporary genus. Two kinds of mycelial threads: 
some slender, ramified, septate: others mucli thicker, having 
numerous intermediate olilamydos])ores. From the lliickcr fila- 
ments delicate hyph.'e take origin, wliich terminat(j in large pear- 
shaped or globular conidia. 

Type Species. — Montoyella nigra Castellani, 1907. 

Classification.— There are two species, which may be differentiated 
as follows: — 

A. Cultures black — Nigra. 

B. Cultures whitish or greenish — Bodini. 

Montoyella nigra Castellani, 1907. 

Temporary species. Colonies on maltose agar are black. If 
glycerine agar is used, the medium takes a black colour. This 
species, discovered by Montoya, is common in black pinta. 

Montoyella bodini Castellani, 1907. 

Temporary species. Colonies whitish or greenish. 
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FAMILY ASPERGILLACE/E. 

DeBnition. — ^Aspergillalos with compact peridium, small sessile 
closed perithecia. 

Type Genus. — Aspergillufi Micheli, 1729. 

Classification.- -The genera of tlie AspergillaceJe can be recognized 
as follows: — 

A. Spores unicellular : — 

I. Perithecium boaked — Mtcroascus. 

II. Perithediiin not bcakod: — 

(a) PcTilhccia with ap^vnclages — Cephalotheca 
{b) 1 Vn I lioci a wi t hoii t ap] w*iidagos — 

1. Comdiophorrs aliscnl - rhelaria. 

2. Conidtophores p«*sc*nl ; — 

(a) Conidia '^oliitiry- Aphanoascus. 

(it) Coiiidiii in ciuins: — 

(i.) Coimiioiihorw? aimplo—lLmenceUa. 

(11.) Conidiopliorcs LMiIargod apically and bearing 
slfrigmata : — 

(1) Slorigmal.1 simplo — Aspergillus. 

(j) St f *riginat a branched — SU^ritfunatoc vstis . 
(lii.) Conidiophores braiirliod • 

(1) Sympodially br.inchcd- -Awre/io/>stA'. 

(2) Bushy branched:-— 

(a) 111 Imndlcs, pcriiliecia stalked — Penicil- 

hopsis. 

(b) Not in bundles, piTithocia sessile — 

Pcmcilhiim. 

B. Spores buellidar— Testudina. 

We are coricenn'd witli the genera Pcnicillium, Aspergillus, and 
Sierigmiiiocvstis, of which the following species arc parasitic in 
man: 


Pemiilliutn Link, 1809 


' P. cruslaceum Liiinicus, zyfi v 
P. minimum Siebenmann, 1889. 

P. barber Castellani, 19(^7. 

^ P. montoyai Castellani, 1907. 

P. prurtosum Scilisbury. 
y*. (trevicaitle var. hominis Bnimpt and 
, Langeron, 19x0. 


Sterigmatocyshs ('ramer, 1869 


5 . antacustica Cramer, 1839. 
5 . niduktns Eidam, 1883. 


Aspergillus Micheli, X725 



'A. fumigatus Freseuius. 177 5 • 

A. flavus Link, 1791. 

A. bronchialis Blumentritt, X90Z. 
A. nigrescens Kobin, 1851. 

A. repens l)e Biiry, 1870. 

' A. Wfa/tgitMS Lindt, 1889. 

A. picior U. Blanchard, 1895. 

A. harbee Castellani, 1907. 

A . bouffardi Brumpt, 1905. 

A . herbariorum Wiggers, x 780. 

A . fonioynontt Gu^guen, 1909. 
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Genus Penicillium Link, 1809. 

The whole fruit-bearing hypha with its sterigmata and conidia 
resembles a hair-pencil, hence the name of the genus (Penicilliums= 
bair-pencil). The conidiophorc hypha shows verticillate branches, 
which give rise to slender fusiform formations (sterigmata) abstrict- 
ing chains of conidia. 

* 

Penicillium crustaceum Linnaiis, 1763. 

Synonyms. — Mucor^ crnsfaceus alhus Linnaeus, 1763; Monilia 
digitata VQX?^o\\\rcnicilliitm glaacum Linnaus, t8(»9:P. exfonsum 
Linnaeus;-?, crnstnccum Fries, 1829. 

An extremely cominoii sapio])h\’tc found on bread, cheese, fruits, 
and various organic substances in a stat<* of dccomposil ion. Hie 
conidia are spherical or slightly olliptirnl, <»£ bronze, colour, with 
smooth surface; maximum diameter 4 //. This fungus grows well 
at any temperature between 2*' and 35 ‘ C., and is vi'ry r(\sistant. 



Fig. 524.— AspiiR- Fig. 525. — Stekig- Fig. 526. — Penicil- |, 
GILI.US Fructifi- matocystis Frui - LiiTM Fructifxca- 

CATION. TIFICATION. TIO*^. 

(After Brumpt.) 

It has been f<mnd by Maggiora and Gradeiiigo in two cases of 
otitis media. Hcinliorn Inis obser\ed it in the v(»miting of four 
cases of acid dyspepsia together with Anpcrgillits herf-ariorum. 

Wertheim has oliserved that the intravenous inoculation of P. 
cruslaceum is pathogenic to rabbits, dogs, and lambs. 

Penicillium minimum Siebenmann, 1889. 

Conidia are roundish, smexYth, of a brownisli-black colour: smaller 
than inP. crustaceum, being 2-5 to 3 in diameter. Was found in 
a case of acute otitis by Siebenmann. 

V 

Penicillium montoyid Castellan!, IQ07. 

Synonym. — P. piefor Neveu-Lemaire, 1908. 

Conidia roundish or slightly oval, smooth, 3 to jut in diameter. 
Grows well on maltose agar and ordinary agar'; cultures of dark 
greyish coloiu*. Discovered by Montoya ui cases of pinta, of the 
greyish-violet variety. Similar species, not yet well defined, are 
found in other varieties of pinta. 


65 
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Penicillium brevicaule var. hominis Brumpt and Languron, iqio. 

Found by Brumpt and Langcron in two cases of onych(iniycosis. 
In till- lesions scpttitc mycelial threads were seen, 2 to 10 [i in 
diameter, and large groups of chlainydosi)ores, generally t«*rniJiiaJ. 
10 t(j -50 /ft ill diameter. 'Fhe fungus is easily cullivalccl on Sabou- 
raud’s agar and oilier sugar media, also on potatoes and earrots. 
' Optimum ti-mperature 25'’ C., but growb well als«» at \j' ('. ('onidia 
splierieal or occasionally ovoid, oi a rlioi;oIat(‘ colour. 



Yn.. 5J7. —J^ntcilhum hrt^'i- 
caule hominis 
AND Langkkon. 

(After Brumpt.) 



528 - Penicillium breviuiule vau. 
hoinini'i Brumpt ani> Lanolchon. 
(IV<‘par.ition from the diseased nails, 
after Brumpt.) 


Penicillium barbs <'asUU»ni, i9(i7. 

Found bv Uh }:'ro\Mng on tlie lieaid ol luitnes oi eciuatoiird .\liiLa, and in 
natives oi C'<-ylon. 

Penicillium pruriosum Salisbury . 

Dfiulntul MuiHh Juuiid by Svihsbuiy iii the Xtiginal minus oi a woman 
siiif('Jing Jrom intense vaginal pruritus. 


Genus Aspergillus Mielu li, 1725. 

llie eoiiidiophou- liy])lKt are not rnmiried, ami terminate into 
ovoid or iduiidi>li lorniat iojis, which .siippoii inmuTous claviform 
eleiiieins (Merigmatat, i*a(;h of whicli snp- 
])oith a chain of roundish conidia. 

Aspcrf^illi at e generally sa])ro])hytes, 
but they may become iiarasites. They 
ai<‘ easily grown on acid media, liquid or 
.solid, and idso on alkaline media. Iron and 
manganese have a favourable influence on 
the growtli ami sporulatioii of tlu*se fungi. 

A medium mucli us(‘d is Rnulin's litpiid, the 
ioriiiuin of which is*. Ciine-.sugar, 70 ^ammes; 
birltirif cLC'.ifl. ^ RrammcK; amnioniiim nitrate, 
^ grammes; ammonium piiaspliate, o Oo gramme; 
potassium carbonate, o*(io gr.iiiime; m.ignosiiiTn earbonate, gramme; 
ammonium sulphate, 0-^5 gramme; zinc sulphate, » 07 gramme; ferrous 
sulphate, 0*07 gramme; potas-siiiin silicate, 0-07 gr.iinmc. 

■ F'urigi of the geini.s Aspergillits, when growing parasitically in the 
tissues, often lose their characteristics; the typical fructifications 





Fig. 529.--A.si»fr(.ili us 

FRUCTlFlCArioN. 

(After Brumpt.) 
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are absent, and only mycelial tlircads and roundish or o\ al yca^-t- 
like bodies are sctu. 

The various species may hi' diffei enlia li'd wit h diiliciill y as follows, 
or cannot be. differentiated ■ 

A. Green species : — 

1. SjK)i\*s 5 microns .uid mon* Can liiitlly Ik* (Iill<‘n.*iili.ilod - 
Rrpf'HS. hlavtts 

II S|X)res less than 5 ini< roiis: 
ia) Lives sciprojdiviieallv - 
Ih) No! known 111 live s.ipiiipliylir;ill3': - 

1. Very p.itliof»enu: lor r:ibl)ii'- 

2. h'oiirid 111 hroMi hial spiiliim -Iltotn hialis. 

I». niackish’^brnwn si]tccivs -!siif;[rrsn’n\. 

C. Gul'ieti, hrownish. gol(l-lii(»\vn. or rcdiiisii ■ -Ilcyhiirinyuin. 

Aspergillus fumigatus J‘i esniins, 1773. 

This is the commonest .\sprtyi/h/\, .nnl is very ofiiii hmnd on 
various cereals, straw, !iav. etc. On solid m<*tij.i ii ])rodiicis a 
brownish-hlaek cultiin' if tlie medium isalkalini' or ueiitr.il, j^reenish 
il llu' im-dium is acid. 'I'he iiivcelial filaiui'nls are more or less 
ramified, the hrcadtli ^•arvmf^ heiweeu 2 and // 'riii* eoiiidio- 
phorc hyph.e are much thickiT t haii l lie myeelial lulu-s, being, on t he 
average, about 3 //. in bread! h. 1 be stei igmata, w hicli arc situated 
veiy close together, are (> n. long: the eouidi.i an* lonndish, 2*5 to 

j // ill dianieler, sniootli, 
enioiiiless. Oplimuni- tem- 
}»ei.ilure, 37 the growth 
si opv- below JO orabo\ e33®C\ 


530.— Aspergillus fumigatus Fio. 1 i spvrfiiUu^ liron- 

rKESENieS. chUlllS Bl rMKNl KITT. 

(After liluiiiontritt.) 

Pathogenicity*- This Aspergillus is the species most frequently 
found in man, giving rise to an aspeigillusis oi various organs. The 
spores arc very resistant. IkTchloride ol ine.rcnry is the antise]>tie 
which has the greatest dost met ive act ion on the spon*s. The effect s 
on the human organism are due, in addition to meehanii al act ion, 
to toxins secreted by the fungi. Lucet has touiul in cultures of 
A, fumigalus in Raiiliii's liquid a pyrogenic substance; Ceiii and 
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Besta have isolated toxic products soluble in ether and alcohol . 
which act on the muscular and nervous system of dogs and rabbits. 
(See also remarks on Asi>ergillomycoses, p. 1031.) 

Aspergillus flavus De Bary, 1870. 

Synonyms- a aurea Gmdin, 1791; Eurotium flavum De 
Bary, 1870; Aspergillm flavcscens Wreden, 1874. 

Mycelium colourless: coiiidiophoro hyplue terminate in roundish 
formations of a gold-yellow colour. The conidia are dark yellow, 
roundish, 5 to 7 /i in dianiutor, witli a surface sliowing numerous 
minute mammillar prominences, hound by several observers 
(Wreden, Sicbenmann, etc.) in the ear. Optimum temperature, 

' Aspergillus bronchialis Blumcntritt, 1901. 

Mycelium of a white coloni , mucli ramifit'd ; conidiophorc hyphac 
are 6-2 to 12*6 ji in diameter, 280 to 300 ^ in length. Conidia 
roundi<ih, 3 to 4 /« in dianu'ier, with asrnoc»th surface, of a greyish- 
gree.nisli colour. I'his Aspergilhi\ was found by Chiari in" the 
bronchi of a patient who had died from diabetes; it was investigated 
by Blumentritt. It has not yet been found as a saproplij^te. 

Aspergillus fontoynonti Gu6gue.n, 1909. 

Found by Fontoynoiit and l'arouge.au in a European living in 
Madagascar, who was suffering from multiple abscesses of the neck. 
In the pus and in the. first cultures obtaint'd the fungus ]jad no true 
aspergillar api)carance; it liad in be subcultmed several limes 
before the typical aspergillar fructifications a])]>rared. Conidia 
4 to 5 in diaiiKiter, with surface finely .v(Trucos(». Oj)timum 
temperature, 22 ' tc^ 25” C. 


Aspergillus malignus Lindt, 1889. 

SynonyiB.—Eurnfhm malignum I.iiuli, 1889. 

Colourless mycelium, composed of short articles. Conidiophore 
hypha.’ erected, terminating in pyritorm formations, 22 to 24 [jl in 



532 * — Aspergillus mail guns 
Lindt. 

(After Lindt.) 



diameter, on which are situatiHl the stcrigmata, which arc 10 long 
and 4 to 5 ^ in breadth. Conidia roundi.sh, of a greenidi-bluish colour. 
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Pathogenldty. — ^This Aspergillus was found by Lindt in a case 
of otomycosis; according to this author, it is very pathogenic for 
rabbits. 

Aspergillus herbarlorum Wiggers, 1780. 

Synonyms. — Mucdr herhariitrum Wiggcrs, 1780: Aspergillus 
glaucus De Bary, 1870. 

Mycelium at first colourless, later yellow or reddish-yellow.- This 
Aspergillus is characterized by the large size of the coiiidia, which 
are 9 to 15 in diameter. It is in nature a common saprophytic 
fungus. It has been found by Dunn in iHgb in the nasal cavities 
of a mail, and by Einhoru in 1900 in the vomit of ii case of liyper- 
chloridia. 

Aspergillus repens De Bary, 1870. 

Synonym." /i«rof«/wr^/)c»sDeBary, 1870. 

This fungus is very similar to A. herhariorum, but for the smaller 
size of the conidia. Mycelium of a ycllowish-groeii colour. Conidia 
large, 7 to 8-5 Found by Siebeii- 
maiin in the ear three times. hs 
pathogenic role is doubtful. 

Quevedo has dcscriU’d tin asperf^illus very 
similar to A. repens, which lie ht*hovcs to lx? 
the cjiuse of a type of cncephalo-myelilis Jii 
liorscs in South America. He calls the 
organism A . mayuiis. 

Aspergillus pictor R. Blanchard, 

1895. 

Synonym. — Triclwphytm pidor 
K. Blanchard, 1895. 

The term Aspergillus (Tridinphyion'^ 
pictor, introduced by BLinchai’d in 
1895, before the plurality of species of 
the fungi found in pinta was demon- 
strated, is now used to denote the 
species of Aspergillus which is found in 
the pure violet variety of pinta. This fungus shows the typical 
morphological characters of the genus Aspergillus, ft grove’s easily 
on various sugar media. On maltose agar the growl li has at 
first a whitish colour, wliicli afterwards cluinges into greenish, to 
become violet or greenish with a violet tinge at a later period. The 
colour of the growth may vary according to the medium on 
which cultivation takes place. The conidiophores arc comparatively 
thick; the conidia are globuhir, with a .smooth surface. 

Sev^al other species of aspergillar and aspergillar-like fungi are 
found in pinta, but their botanical position has not yet been defined 
with certainty. 



Fic. -Aspergillus pictor 
K. Hlanchard. 

(After Montoya y Floiez.) 
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Aspergillus bouffardi Brumpl, 1905, 

Found by Bonffard in a oasr «»f bLick Tiiytu-loma, and compleloly 
described by Bniinpt. Mycoliuin wliitisli in some zones, dark 
brown in others. Coiii(lio])lioies enn , \\ liiie, each terminal ing in a 
clavilonii stnicnire. luMi iiit: ^olne slioit diains of roundisli oonidia. 
Conidia i\',to 2 in di.mn ti-r, louiuli^li wilJi a snmotb surlace, wliite. 
('hlamy<los])i>res |)res«n!, js i** ft in dianiet(‘J'. Attempts at 
cul(i\alioii (lid not '^luceed. 

Aspergillus barbsB i'a.sU lknu. ig>i7. 

['uutkI by us in ii.ih\<-s ol I'jL'iiiuln. .nni in natives ol Ceylon. Conidia 
splieiic'cil. f to 1 // ol •• biowiiisli loloiii . 

Aspergillus nigrescens i<r>1>in. tSSij. 

T>onbttu1 spe(](“^ wlm h, cooling to Wu-nleld, < aiises a Ifivitorm eruption. 

Genus Sterigmatocystis Cramer. 

Definition.- A-^peit*ilIal('s with roindio]>liores tcirminating in 
loiiiidish or ovoid iojm.ii itiii'-, nn \\ Ineb .11 e silnalt'd sliort cylindrical 
s'ructures l^rimary s/t’ripnifii 4 suimouiiled by similar eli'inent*--- 
secondary slrn^^^nudn. Ivic.li oi iln* M'condary sti‘rigmaia Mii)iK)rts 
a chain ol loundish conidia. 

Remarks. The l^elins^^a-^ Cieated by < raim-r loi a fungus loimd 
ill a man's eai. 

Type Species. nysfis (Wfitcu.sh’rn Ciamer, i»^50. 

Classification, riie 1\v«» sjn-cii-s of impoii,iiu‘e to us can ho 
recognized as follows 

A. Voiinf; roniiIi.il toi m*' ‘•ivi'n; l.ittM .sin.iiji;ly .urey lo hiown. Conidia 
sin.'ll { TiiKTon^ in ili.ini'di'i 

li Cotudial iorins bl.u kisli lunwn ('imiiiIi.i sin.ill, .13 microns iii 
diaineter- - -.httnt ns/t, a. 

Sterigmatocystis antacustica ('ramer. i.S5(). 

Synonyms. .S7iv'/^w//en'.s7/.s tinlaiuslha ('ramiT, 1S5C): lUmdium 
niffyum l)e Bnrv. 1S70: MoniLia puUa Ter soon; Aspers^U/its nigricans 
Wredeii, 1*^74: . 1 . iiigcr vou rii-ghem, TSt)^. 

Primary and second.iry sterigniala : erected conidiophorcs: 
liyphi'L* more ihan i millnnetn' in leiigtli (/,-5 lo p5). Conidia 
globular, 2 5 !• in di.niietiT. provaled with a numbraiie of abrownisli 
colour. Conmioidv louinl in tUcaying organic, substances. It was 
first observed in man by Craiin-r, who observed it in the ear of a 
deaf patient. 1 -atcr it was observ(‘d bj- Furbringer and others in 
myccAic affections of the. lungs. 

Sterigmatocystis nidulans Eidam, iSS.i. 

Synonym. — Aspcrgilins nidulans Eidam, 

Mycelium of a greenish colour. Conidiopliores are erect, 0*5 to 
0-8 millimetre in length. Presence of primary stcrigmata, sup- 
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potting secondary stcrigmata, each of which gives rise* to a chain of 
coiiidia. Conidia small (2 to 3 in diamett*r) , globular, of a grri'iiisli 
colour. The fungus has been compMcly invostigat(‘d by Pinoy; 
grows badly in Rauliii's liquid, bc*tter on Sabouraud’s: is non- 
pathogenic for rabbits. Tliis species is found living saprophytically 



Fig. 535.- -Stfrigmatocvstis 

F RUCTIFICATION. 

(After Urunipt.) 


£• IG. 5 36. — SteriQwntoc^'stis 
nidiilans Kidam. 

(AHer Fulam, from lirumpt.) 


in ciTtain nests, henci* the uriiiie S. nidulans. Tii niaii it has been 
found in several cases of otomycosis. Xicolle aiicl Pinoy liave 
foun«l it, or a very similar 5>pi!ci<*s,* in a case of mycetoma with while 
granules. 

General Remarks on Mycoses due to Species of the Family 
Aspergillacem. 

These mycoses are generallv called aspcrgilloniycost*^. T\wy 
have been recorded several times in man. 

1. Aspergillosis of the Lgnf.s; Aspergillar Psia-no-TunpR- 
cuLOSis; Pneumomycosis of Asperiullar Oru;ix.- Aaper^iUi 
develop sometimes in the mucosa of the trachea, of t he bronchi, and 
even in the pulmonary alveoli, without giving rise t«) any t>athogeiii(: 
effect. In other cases the tungi induce pseiulo-inembranoiis and 
ulcerative lesions. A very set ions affection is a form of p.seudc.- 
tubcrculosis (psciido-tubereul(»sis as])ergillina), characteri/ed by the 
pre.sence of mycotic nodules m the lungs, liver, kidneys, and other 
organs. This" affection, due to A. fumigaius, is very common in 
some parts of Prance among pigeon-breeders (gaceurs de pigeons). 
The same affection attacks the pigeons. The infocjion is probably 
caused by spores of A . Jumigatns l)eing pn^sent in the grains useii 
for feeding the pigeons. 

2. Aspergillosis of the Eye. — . 4 . fumigatus has been found 
several times in ulcers of the cornea (keratomycosis aspergillina). 

3. Aspergillosis of the Ear (Otomycosis Aspkr(.illixa).- - 
Various species of Aspergillus have been found in the car. In some 
cases they may give rise to a serious otitis, deafness, and tinnitus. 
Aspergillosis of the ear is not rare in tlie tropics. Syringing witli 
hydrogen peroxide two parts and alcohol one part is useful. 

’4. Aspergillosis of the Nose.- -/I. glaucus and A. fumigatm 
have been found in the nasal cavities; the first a})parently does not 
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cause any disturbance. The second causes various inflammatory 
symptoms. 

5. Aspergillosis of Wounds and Ulcers. — In wounds not 
Iiroperly treated, and in old ulcers, Aspergitti have been occa- 
sionally found. 

6. Aspergillosis of thk Urethra. — In several cases a black 
urethral discharge has been obserx'ed, due to Steripnaiocysiis nigra, 

7. Aspergillosis of the Skin.* Montoya’s investigation has 
shown that several vari(‘lies of pinia are due to fungi of the genus 
Aspergillus. Another important tropical skin disease, tinea im- 
bricata, was believed until recently to be due to an Aspergillus — 
A, iokdau Wehmer, 1903. In our experience the fungi of tinea 
imbricata never show aspergilkir fructifications, and cannot be 
considered to b(' AshergiUi. 

AspergilU may also cause some varii‘ties of mycetoma. 


PYRENOMYCETKS. 

Ascomycetous fungi in which the asci are contained in a pcrithecium pre- 
senting an orifice at the a^x^x f<jr the uf the spores. According to some 

authors, species of this family have been iound parasitic in man. Tliis is 
very doubtful, though Schulioft states th.it he found in the nasal mucus of a 
patient an organism closely allied to Jiotryiis basnana, which latter species, as 
IS well known, causes the disease of silkworms called luuscardin. 

CLASS BASIDIOMYCETES. 

Basidiomycclcb have u bcjiiate iiiyci‘Iium, and are devoid of 
sexual reproduction. 'I'hey reproduce by formation of basidia. 
Other accessory frucliticnlions m.iy be ]iresent — as, for cxamjple, 
chlamydospore.s. Tlie basidia ;ne ol two jirincijial types: (i) auto- 
basidia; (2] protobasidL'i. 

The autobasidia are large, uji>e])tatetl cells, giving rise at their 
apices to four delicate sterignaita, each of which bears a spore. 

The protobasidia arc se}>latcd, and appear in two chief forms: — 

A. Septated into four cells, each giving rise to a spore from a 
lateral inserted sterigma. 

B. Septated by walls intersecting at rigid angles, each cell ending 
in an elongated tubular sterigma. 

Of the Basuliomycetes, one s]»ecies (Uslilago phyodyles) of the 
family Ustilagine:e is of special importance, while two others 
(£ 7 . carlo and Tillefia l^ivis) may produce otomycosis. 

Ustilago hypodytes Schlecht. 

Synonyms* — Dendrodichium mterosporm^ ilrigi; Sporoirichttm dermatodes' 
Kane. 

The mycelium penetrates the stem and leaves of reeds {Arundo danax) in 
some parts of Provence. It?.ly, and Greece. After a time the mycelium pro- 
duces innumerable so-called brand spores by a process of segmentation of its 
profusely branched hyphae. In this way the mycelium is transformed into a 
brown dark mass of spores. 

These brand spores, atkrmurds the mode of their formation, may be con- 
sidered chlamydospores. Ine brand spores are resting spores; they are 
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scattered by the ivind, and after an interval of rest they germinate, producing 
conidiospores of a basidium-like type. 

The spores of U, hypodyies are the cause, according to most authors, of a 
peculiar affection found among workers who have to do with the cutting, etc., 
of reods {Arundo donax). This affection is called ' frienite,' or * frien disease.' 
The patient complains of symptoms somewhat resembling liay-fever — sneezing, 
headache, etc. — and, in addition, shows an erythematous crysipelcnd eruption 
on the uncovered part of the body, and often also on the genital organs, 
which may become greatly oedematous. Dcsquamal ion iollows. 

According to other observers, the cause of this peculiar disease is to be 
found, not in the spores of Vsiilaqo, but in an iTisisc\.—Acleirda bcrlc^oi, dis- 
covered by Jierlese— -which often bwarius on various reeds. The workers, in 
manipulating the canes, squash some of these insects, and the irritating juice 
exuding therefrom produces a dermatitis of an erythematous type. 
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PLATE VI 

NOCARDIAS AND ASSOCIATED ORGANISMS 

1. Hair, natural sizf Tiu'honiyc llavh. 

2. TrichomyioMs lla\a. 

3. 'rrichoinyrosis ilava. 

4. Trichomycosis nigra. 

5. Tnchomytosis ru]>ra. 

h. Hair, natural .size: Trie homvi osis ruhia. 

7. FfMoihioicHi^ caMluuit (C'litilmm ami O’Fnncll. IQ13). 

8. Socartha iudica (KanUiack, 1893). 

9. Sonirifta tnuvoluta ('halnicrs and ('hrislopherson, iqii*. 
ii». Hair, natural size! TiuhoniycoMs nigia. 

11. Cohnistycptothrix tennis (('astollani, iQii), branching. 

12. CvhmsUiptothrix tenms (('asu-llani, 1911), bacillary ioiins. 

13. CohmstreptothrixicuHis (ca.stcllani, 1911), long lorin. 

14. CnhnistycptnthriK tenini, (('a:>tcllani. 1911), brandling forms and cocoal 
forms from a ciiliuiv. 







CHAPTKR XXXIX 

FUNGI IMPFRFI'XTI 

IVelirainary — Fungi iniperfec.Li — Hyphalos — Vuillorain's classiAcation — Micro- 

si])hnna]('s — TliallospciraK'S • -- ilemisporiil<*s - - Coiiidiosporalcs- — Kcfor- 

PRELIMINARY. 

\Vt‘ now coiiit* to till* rlass of Schnx'tcr’s Kumyrcics- -viz., the 
Fungi Impurfucli; that is tosay. fuimycctus with a so jU»'ite mycelium 
and with siuurs wliioh arc not conlaincd in asci or basiflisi. but are 
carried on coiiidiosjMut's. which may or may not hv tmclosod in 
pycnidia. 

This class contains a large niimlMT of genera of im])ortance in 
tropical medicine, but cveryonii who has studied these* fungi must 
have felt, as wc have, the groat difliciilty of determining to what 
g«*nus,tlie organism belonged at which ho\vas working. 

Various syst('ms have l^ceii proposed, sucli as tlu* mode of bearing 
spores and the colour of the* fungus, matters whicdi change* W'ith 
environment. Further septation of the spores ofti'ii depends iij)on 
their age and other factors. Similarly lu'W species liave been made 
for a fungus. \erv like anotliei fungus, but fountl on a new host. 
In this way ilie ciassiheation has become almost hojH'less. 

Vuilleniin has. however. propoM'd a iu*w classitication, which 
prevents the same fungus bt*ing variouslv classified in cliffereiit 
stag«*s of its life-history. We ath^pl it for jun poses of utility. 

GLASS: FUNGI IMPERFEGTI Fuckel. i8(hj. 

Synonym. -Deu-icromvceiacca* Saccardo Syllogc,’ vol. xvi., 
p. 825). 

Definition. — Fungi, almost invariably minute, in which asexual 
reproduction takes placx* by means of conidia produced on conidio- 
phores, which are either enclosed in perithecia, plae(*d on discs, or 
unprotected. 

Remarks.- -Fuckel gathered together under the above name all 
forms of fungi, the complete lifc-lustory of wdiich was unknown, and 
made this class in contradistinction to his other class of Fungi 
Perfecti. Vuillcmin, in rgio, suggested dividing the class into two 
subclasses, Deuteromycetes and Hyphalos. 

Classification, -riu* Class h'ungi Inipcrfecti may be subdivided 
into two classes as follows: — 
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A. Accessory fructifications present in the form of closed or open recep- 

tacles— Subclass i. Dc^iteromycetes Saccardo, 1886, enundavit Vuillc- 
min, 1910. 

B. No such accessory fructifications present. Reproduction by means 

of spon^s, isolated or in <gronps, situate on isolated or fasciculated 
liyphap- -Snliclass 2 : Hyphales Viiillemin, igio. 

SUBCJ.ASS 1: DKUTEUOMYCKTKS SAa;ARiJ(i. 1886. emendavit 

VuiI.LIiMIN, KjIO. 

Definltton. — Fungi linivrffcti possessing accessory fruclilications 
in the form of open or elosifl recoptarles. 

A. Coiiidiophores lujriiile and enclosed in a iRTithecium— Order i. 

Spharopstefalrs i^eveillfi, emendavti Saccardo, 1882. 

B. Conidiopliores not enclosed in a pi:rillieciiim. but crowded on a disc 

arising from a fleeply cmliedded inyccdium -Order 2, Melau- 
conialrs Corda, 1842. cinendavtt Saccardo. 1882. 

Sm'LASS HYl^HALKS Vuili-emin, 1910. 

Synonyms.- ■ 'Nc/natomyci N ecs, 1816 ; Ilyphumycetea Martins, 
1817, pro parte; Hvphomvceles Fries, i8^y; Moniliales Clements, 
1909. 

Definition. -Fungi ImpiTfecti with hyiihce iiKire or less developed, 
lax, or more or U‘ss conipaci, sujHTticial or subsuperlidal, or more 
rarely, as in man. vertobrales. and injects, ondoj)arasitic. Conidio- 
phores never situate in closed or on oi)eii receptacles. Reproduc- 
tion by means of s])()res isolated or in groups, situate on isolated or 
fasciculated liyplue. 

Remarks.- -The Hyphales of X'uillemin coi respond to the 
Hyphomycctes of Fric's, but the subdivision into feunilies is so 
entirely different tliat it apprars better to adojit a change of name 
in order to prevent confusion. 

'Vuillemiirs classiricati<»n ajipi'ais to us to be more suitable from 
th(‘ point of view o{ tropical inediriiu*, and therefore wc adopt it in 
this chaptcT; but. in ordiT to fwnnil comparison, wc give the out- 
lines of the old division of the Hyphoinycetes, which is as follows : — 


ORDER HYPHOMYCETES Fries, 1833. 

A. Hyphomycedtis with hyaline or brightly coloured liyplia^ which do 

not rolien* jii f«i.scicles :iiid with coiiculurous coiiidiu — Family 1, 
Mucidinacetr Link, iSog. ^ 

B. H3rphoinyc'etos with d.irk-colourc<l or black hyphas rarely hyaline. 

and tlien with dark-coloured conidia. The hyphae do not cohere 
into fascicles - -Family 2, DemaUacea Fries. 1832. 

C. Ilyphomycetes with hyaline or dark-coloured hyphae of which the 

sterile are scan^ and crcejiing, while the fertile arc erect, cohering 
into elongated fascicles bearing conidia at the top or more rarely 
along the side — Family 3, SHtbeUacea Vuillemin, 1910. 

D. Hyphomyoetas with hyaline or dark-coloured hyphae compacted into 

a globose, discoid, or verruciform body called a sporodochium— 
Family 4. Tuberculariacea Ehrenberg. x8x8. 
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With reference to the name of Family 3, this has been changed 
from SHlbaceee Fries, 1825, to its present name, because Juel has 
demonstrated that some of the species of the genus Stilbum bdong 
to the Basidiomycetes, and has given the name Stilbella to those 
left in Fungi Impcrfecti. * 

^ The basis of reference with regard to fungi must for all time be 
Saccardo’s ' Sylloge Fuiigorum,* because it details some 60,000 
species of fungi, and this is based upon the colour of the hyphae 
and conidia and the number of septa in the s}K>re, as will be indi- 
cated when detailing the hj^hales. Cleineiits. has published a 
most useful key in English to Saccardo’s ‘ Sylloge.* - 

Leaving this fonn of classificafton, we will consider Vuillcmin’s 
new system. 

Vuillemin’s Classifieation. — Vuillemin has pointed out a diffi- 
culty which we have also experienced in classifying the fungi of 
the Hyphomycetes- -viz., one and the same, fungus may, under 
diHerent conditions, sliow a mucedine type, a stilbelline type, and 
a tubcrcularine type, which makes its recognition most difficult. 
To obviate this difficulty lie has conciiiitrated his attention upon 
the ‘ spore,’ in order to form the orders of the class Hyphales. and 
has given definitions of his terms so as to prevent confusion. 

Terminology. — The following terms require to be carefully 
studied: Thallospore, Blastospore, Arthrospore, Chlamydospore. 
Hemispore, Protoconidium, D^uteroconidium, Conidium, Aleurio- 
spore, Sporophorc. Phialidc, and Prophialide. 

I . The Thallospore is a sporiform clemimt which is really only a 
portion of the thalhis siTondarily adapted to the purposes of repro- 
duction. 'riui various forms of the Tliallospore arc nanu'd Blasto- 
spores, Arthrosporcs. and C'hlamydosporc*s. 

A blastospore (Fig. 537) is a thallospore, round or f>voidal in 
sha])e. developed by liudding from the summit or sides of a 
hypha which may lx; the same size and appearance a? the 
blastospore. as in ('rvi>lococciis, or may be an elongated 
fLlamcnt. 

An arthrospore is a Ihallosporo. develupc^d by the disarticula- 
tion of hyphal elements at first with square cut ends, which 
subsequently become rounded off, and wfth thin walls 
which subsequently become thickened. A Clilaniydospore 
(Fig. 538) is merely a variation of an arthrospore, and may 
be defined as an intermediate or terminal spore larger th^ 
the ordinary hypha, which, without becoming isolated, 
undergoes a kind of encystment, with the formation of a 
thick and sometimes coloured wall containing cytoplasm 
loaded with food material. 

II . The Hemispore (Figs. 539 and 540) starts by a differentia- 
tion from the thallus, the ‘ Protoconidium,’ but this re mains where 
fonned while the hypha continues to grow. Eventually the proto- 
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conidium forms secondary functional spores called ‘ Doiiteroconidia/ 
which are the reproductive spores. 

III. The Conidia (sing. Conidium) are spores which differ from 
th(i thallus in being in( a])able of fonning luw spores or hyplue 
while still attaehc'cl to tlie ])arenl myet'liuin. They show great 



Fig. 537. - A liL.vsiu'si'OKK frdm 
Crvpfornccus ntymntcctir Cii\i 

MERS ANl> ClIRlSTOPHl-R'iON. 



Fn; 5 ^S. — A ('hlamvoospuke from 
'J ruhophyton ourni Chalmers 
A.NI* Makshm,!.. 


variety of fonii, being rounded, stellate sinii)le or septate* (stauio- 
spon*); needle-shaped, sinii>h‘ or seiitalc* (scolc‘eos])ou ) ; or spirally 
tw'isted, simple or se])tate (helieo^pore), and of sliiiclure being 
simple (amerospore) or divided by septa (didyi nospores with two 
cells and one transveise se[>tum; phi agnK»s])ores with two or more 



Fic^. 53y. — A llhMi- 
spoRit: Devei-op- 

MhNl* FROM Hemt- 
spora stellatu V e 1 1 - 

LEMIN. 

iu) Protocoluclia , 

(6) Deutcro(K>ni(Ua. 

‘4 



Fh-.. 310- Ili-Mi- 

Sl'OKK FROM Httmt- 

spora btcllaia 
VuiLLEMIX. 


(After Viiilloiniu.) 



5 Alkdkiospokes 
I'UOM Alcimsma flavis- 
hunum (Link, 181O), 

EM LN DAVIT CHEVA- 
LIER. 1830. 


transverse septa and three- <»r many cells; dictyospores in which 
there arc longitudinal scjita as w'ell as transverse septa). The 
variation of colour is also of imi)ortaiice as a means of classification. 
The colouring matter usually occurs in the membrane. 

Their number is also important, as they may be single, formed in 
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basipctal chains which arc more or less j^ersistent, or they may be 
glued togctlK^r into masses by agglutinating material. 

The Conidia show two main tyjMis — viz., the Aleuriospore and 
theConidium Verum. 


An Aleuriospore (h'ig. 5^1) is not a true conidium. It may be 
terminal, lateral, or intercalary, but in each case it is not 
originally distinct from the tliallus. and is only set free by 
the death of the Jilament to which it is attached. It has 
the morphological significance of a chlaniydospore. 



Fig. 542. — Spokopik)kf.s 

AND CoNIDlA FROM A 

Cladosporium. 



Fiii.54^.-- A Phialidf 
FROM Spicana npht)- 
dll VriLLhMlN 

(d) PlIIAUDh. 

(.\ftei Viiilleinin.) 



Fig. 54 -A Propiii- 

A 1 IDK FROM r phial 
awycopktala Veii.- 
LKMiN, 11)10. (fl) Pro- 
PHIALIDK. 

(After Vuilleinin.) 


A ('onidiiiin Wtiiiii (Fig. 542) is quite distinct from the tliallus, 
from which it is easily (h'lachable. It may or may not be carried 
on a conidiopliore, tin* varieties of vdiirh are as follows: - 

A Sporophore (h'ig. 542) is anothtT name for a conidiophore- - 
I .c.. for th(' hy])lia whicli carries the conidia. 

A I’liialide (Fig. 3.].^) is a flask-shaped .segment on the sporo- 
pliore comparable to the sterigmata of the* Basidiomycctes 
and interposed belwi*eri the sporophore and the conidia. 

A Propliialidc (I'ig. 3^.^) is a .special aiticle on the sporophore 
from whieh phiaiides arise. 

Having thus made clear \'uillemiirs dilferentiation of tlu- spores, 
it is possible to consider his classification of 1 he 11 yphales. 
Classification.- -Vuillemin divides the Hy{)hales as follow's:- - 

A. Mycelium coinpose'd of fine bacilliform hypha* in w'hicli the 

nuclei arc usually indistinct- -Order 1 , Microaiphonalcs 
Vuillemin. 1912. 

B. Mycelium not so composed r- - 

1. Reproduction by thallospores ■ T)rdcr 2, Thallosparales 

Vuillemin. ryio. 

2. Reproduction by hemispores- ^rd(‘r 3, Hcmisporale$ 

X'liilleinin, 1910. 

3. Reproduction by conidia — Order 4, Conidiosporales 

Vuillemin, 1910. 
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ORDER I. MICROSIPHONAUBES VuiUemin, 19x2. 

Deflnlttoii. — Hs^halcs with thfe myceliuiA coiQposed of finebacilli- 
form hyphse, usually i micron or less in diameter. Usually Gram- 
positive, _ when young, and without distinct nuclei. Parasitic on 
man, animals, and plants, or saprophytic. 

Remarks.- - This is a most interesting order, as its members 
(Fig. 545) are nearly always mistaken af lirst sight, by persons 
unaccustomed to them, for bacilli (Fig. 548). Hence the descrip- 
tions of bacilli as the cause of so many fungal diseases due to 
tliese organisms, among which could be classified the diphtheria 
organisms, the tubercular aiul U^protic bacilli. 

Thus one fonn of division into families is .as follows: — 

A. NocardiacesB Ca.stellani and Chalmers, 1918- l^nonyms. — 
--1 ctinomycctes Lachner-Sandoval, 1898 ; Trichoniycetcs 
Petrusky. 1003. 

Definition.- Microsiphonah-s w'ith a mycelium. 

Type Genus.' -Xocardia 1 oni and Trevisan, 1889. 

1^. Mycobaeteriaceae Miehe, 1909. Definition. — ^Microsiphon- 
ales without a niyrelium. 

(iENUS T.- -Mycobdctcrinm L(‘hxnann and Neumann, 
with the diplitlieria bacillus as a type. 

Genus 2.- -Corynehacterium Lehmann and Neumann, 
with the tubercle bacillus as a type. 

We have, however, place’d the Mvcohacteriacc^r under the Schiz(h 
mycetes, and therefoiv havi- only the Nocardiatco' to consider. 

FAMII.Y NOf'AlCDlACK-li. 

Synonyms. — Aciinomycc/c^ Lacluier-Sandoval, 1898; Tfichonty- 
cetes Petmsky, i<j0 5. 

Definition.- -Microsiphonales with a inyeelitim. 

Type Genus. Nocardia Toni and Trevisan, i88o- 

Classification.- -Until quite recently all the species of this order 
were considereii to belong to one genus- -i.c., Nocardia Toni and 
Trevisan, 1889: but Piimy has made an excellent subdivision, 
separating certain species into another genus, which he calls Cohni- 
str^tothrix Pinoy. T911. In doing this, he pxunts out that the 
original dis^verem of actinomycosis- -viz., Harz and Bollinger in 
1877 and Rivolta in 1878 - -thought that they were dealing with one 
organism, but when cultures were attempted it bec-ame apparent 
that more thaff one organism was imjdicaled. Thus Bostrom iso- 
lated a parasite which grew w<;ll aerobically, producing a dry mem- 
brane on the surface of broth and capable of growth at 20° C. on 
gelatine, but growing belter on {xotato at 37® C. and forming chains 
of arthrospores. Inoculation into animals was, however, negative. 
This form is commonly called Nocardia bevis (Harz, 1877). 

Wolf and Israel, on the other hand, obtained a parasite which only 
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ntnr anaerobically , and was not capable of growth at ordinary 
Eorop^ air fetnp^tnres. In broth it fbnnra small grantiles or 
scales,' whichjtdl to tl^bottom of the tube. These cultures often 
CQiatained ctut^like Ic^s, and the branching filaments broke up 
into b^^^ai^ or ooccal-likejorms. Inoculations of gdatine ctSttires 
into the pentcmeal^'cavitiei of guinea-pigs produced actinomycosis. 
This form is commonly callra Nocardia isradi (Kruse, 1896). 
Wright maintains that this otganism is the true cause of actino- 
mycosis and that N. bovis is merely a contamination, but this, cannot 
be accepted. 

There are, therefore, two distinct organisms which can cause 
actinomycosis In man and oxen — ^viz., N. bovis (Harz X877) and 
N. isradi (Kruse; 1896), ljut the difference between them is consider- 
able; and therefore Pindy has separated off the latter and its allies 
from the former and has founds the new genus Cohnistreptotkrix 
Pinoy, xqiz. The name|s derived from the fact that in 1874 Cishn 
described a fungus in lachrj’mal concretions under the term Stmpto- 
thrix foersteri, Adrich was considered to be a Nocardia and is now one 
of the spedcs of Pinoy’s Cohnistn'ptothrix. Tliese two genera 
are distinguidied as follows : — 

A. Grows aerobically, easy of cultivation, and producing 

arthrosporos (Fig. 549)- tienus i, Nocardia Toni and 
' Trevisan, iSStj. 

B, Grows best anaerobically, but can often grow aerobically; 

difficult of culture, and not producing arthrospores— 

Genus 2, Cohnidreplolhrix Pinoy, 19TI, 


Genus Nooardia Toni and Trevisan, T889. 

Synonyms.- - -AciinotHycesYiaxz, 1877, ^«!c^feyen, 1829; Discomyees 
Rivolta, 1878, nec Discomycdaceec Fries, 183^) ; Bacterium Affanasieff, 
1888, tiec Ehrenbeig, 1830, etHemlavif Cf)hn, 

Hiippe; Streptoihrix Kossi-Doria, 1891, ncc ( 

Cohn, 1875 ; Odspana Sauvugeau and Kadais, , ; ^ 

1892, «tfc Wallroth, 1833 : Mace, / ** 

1897, nec Cohn, 1875. ) 

Definition. — Nocardiac^^ growing aero- 
bically, usually easy of culture, and pro- • 

ducing arthrospores. ^ 

Type Spedes. — Nocardia bovis (Harz, x 

Komenelaturo. — Bollinger's ray fungus 
(Nocardia bovis) belongs to a genus of to. 543.#-Microsip^ 
.which the correct name is Nocardia Toni 
and Trevisan, 18^, a teiln derived from cImkl^w, 1911. 
Nocard, the celebrated French parasito- 
logist, who was the first investigator to dearly recognize this 
fungus in France, We state that it is][the correct name for the 
following reasons : — 
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1. It is the oldest name» against which no objections can be 

raised. 

2. It has been formally adopted by the Botanical Section of the 

First International Congress of Pathology. 

3. The objections to the other names in use are as follows: — 

(a) Streptoihrix, as proposed by Rossi-Doria, cannot be 
used, as it was originally suggested by Corda in 
1839 for S.fitsca, which is quite a different fungus. 
It was also us<‘d in 1873 by Cohn for another 
organiMii closely allic'd toa* Nocardia,’ so that Cohn’s 
and Kossi Doria's names can only be utilized as 
synonyms of the organisms to which they were 
wrongly ap]>lie(l beeausi* of th(‘ priority of Corda’s 
name. 

(/>) Discomyccs was used by Kivolta in 1878 merely as a 
trivial nanu‘. and though it -has not been applied to 
any other genus, still the word Discomycetaca' was 
introduced in i83() by Fries for a large fungal 
family, and has come into general use, and therefore 
hah the double claim of priority and general use; 
and as its type genus should bear the name Dis- 
c();wy( cs, confusion is bt>iind to arise if the same term 
is retaiiK'd as the geiuTic name of Bollinger’s 
organism. 

(c) Hacferiinn was suggested by Aitanasieff iji 1888. but 
Fhrcnberg had used this name in 1830 for the 
organisms popularly known as bacteria, and there- 
fore AlfauasielTs suggestion falls to the ground. 

{d) Oospoya, as ulilizi*d bv Saiivageau and Radaisin 1892, 
is lud avail.tbli* because it is younger than the name 
‘ Nocardia,’ ami because it was previously used in 
5 by Wallrotli for certain fungi previously classi- 
fied as Tontia Persoon, 1801. 

{e) Cladothrix, as brought forward by Mace in 1897, cannot 
1)0 used because the name ‘ Nocardia ' has priority, 
and because it was originally used by Cohn in 1875 
for the organism Cladothrix dichotama, which is 
septate aiKl is only falsely branched, and hence is 
(jiiiU* different from Bollinger’s fungtUL 

RemukSt- -The genus Nocardia contains a large number of species 
which live saprophyiically in soils, from wlnmce their spores can be 
spread by the agency of air or water to sewage, sputum, etc. Some 
of them have acquired parasitic habits, living in plants in which 
they cause root tubercles, or. in other instances, tumours with ray 
fungi, thus somewhat re.sembling the actinomycosis of animals. 
They have also been found living in molluscs and in the alimentary 
cands of larval insects, as well as in the forni of pathogenic fungi in 
reptilia, aves, and mammalia, in which they mostly occur in the 



UOCARDIA 





Fi«. 546. - No(,ardia convolulu 
Chalmers and Christopiekrson. 

1916. HyPHA SIlOWINCi iiUAniNG 
AND ALSO CoMMKNClNCi SEPARA- 
TION INTO Three 1 *ortions. 
(y X..500 Diametjsks.) 



convoluia 

TO show' Hkanching. 



Fio. 548 . — Noeardia convoluia in situ in a Grain to show Bacilmform 

Appearance. 
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herbivora or in omnivorous man, though they are known in the 
grass-eating dog, but are rare in other carnivora. Their geographical 

distribution appears to be world wide. 

With reference to their method of 
entry into the human body, it appeam to 
be often associated with some slight 
traumatism with some vegetal substance, 
such as a thorn, while the best treatment 
is undoubtedly complete removal wherever 
possible ; still, partial extirpation, associ- 
ated witli treatment by iodide of potash, 
as first advocated for this purpose in 1885 
by Tomassen, but in large doses such as 
90 grains per diem, as used by Carroll with 
success in 1905, is sometimes also capable 
of effecting a cure. 

Morphology. — Mycelial filaments of 
various sizes, but generally very thin 
(i or less), often branching, non-septate, 
and without differentiated nuclei. In 
certain species during parasitic life some 
mycelial threads terminate in club-like 
formations and show a radial arrange- 
ni(»nt. It is doubtful whether these club- 
like formations are intrinsic parts of the fungus or partly products of 
reaction of the invaded tissues. Masses of mycclia may formMn the 




Fig- 550- Fig. 551. 

Fig. 550. — Ncca/rdia eanvoluia to show Easy Culturb and Limited Growth 
ON Sabouraud's Preservative Medium. 

- fig. ssi.-^Nocardia conooluta to show Easy Culture on Inspissated 

Blood Skkum. 



Fig. 549 . — Nocardia con- 
voluta TO snow Akthro< 
SPORES. 
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tissues peculiar grains (sclerotia) of various size, shape, colour, and 
consistency. Some species arc facultative aerol>es, others strictly 
anaerobic. AllareGram-positive. and several acid-fast. In cultures 
the mycdlum ve:^ often undergoes fragmentation, and only bacil- 
lary and coccus-like bodies may be seen. 

Olasslileaflon. — ^Thc very large number of species in this genus 
can be classified as follows: — 

A. Habitat, soil; can be found in air or water — Section i, 

SaprophyUca Foulerton, 1910. 

B. Habitat, plants or animals- -Section 2, Parasitica Foulerton, 

1910. 

C. Habitat, soils, plants, or animals, but imperfectly described 

— Section 3, IncerUe sedis, ■. 

Section 1 : Saprophytloa Foulerton, 1910. 

This section can bo divided into subs(»ctions as follows: — 


Subsection i: Majora. 

X . Grow freely under artificial condi- 
tions at 22" C., and generally at 
37^ C., with a few exceptions. 

2. Growth usually large and spread- 

ing. 

3. Devdopment of aerial hyphas 

marked by a bright cluilky 
efflorescence. 

4. Earthy or mouldy smell often 

present in the cultures. 

5. Graerally peptonize gelatine and 

blood serum. 

6. Diastatic action often present. 

7. H3rphal filaments usually coarser, 

and branching more marked 
than in next series. 


Subsection 2: Minora. 

1. Grow moderately under artificial 

conditions at 22^ C. and 37** C. 

2. Growth usually moderate and 

circumscribed. 

3. Development of aerial, hypha: 

marked by a dull dry powdery 
appearance. 

/} Earthy or mouldy smell either 
faint or absent. 

5. Rarely peptonize gelatine and 

blood serum. 

6. Diastatic action usually absent. 

7. Hyphal filaments usually finer, and 

tvanching rarer thw in the 
preceding scries. 


Saps*>phytica SuBSEcnoN Majora. 

This subsection contains the following species - 

1. Nocardia saprophytica (Foulerton, 1902): — 

Streptotkrix leucea saprophytica Fojilortorf, 1902. 

2. Nocardia dichotoma (Mace, 1888):- - 

Cktdothrix dichotoma Mace, 1888, nec Cohn, 1875. 
Strepiothrix ckromogena Gasperini, 1890. 

Str^tothrix nigra Rossi-Doria, 1890. 

Oospora metschnikovi Sauvageau and Radais, 1892. 
ClMotkrix brauner Hesse, 1892. 

• Cladothrix odorifer Rulhnan, 1895, nec C. odorifer Rail- 
man, 1898, parasitic in man. 

Sireptothrix melanoHca Price* Jones, 1900. 

Striptothrix kumfica Bdjemick, 1900. 

Streptotkrix nigrescens Foulerton, 1902. 
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Actinomyces eryihfochfomogenes Krain^y, 1914. 

A ctinomyces diastaticochromogenes Krainsky, 19x4. 

A ctinomyces viridochromogcnes Krainsky, 1914. 
Actinomyces flavochromogenes Krainsky, igx4- 

3. Nocardiaviolacea (Rossi-Doria, 1891):— 

Streptothrix violacea Rossi-Doria, 1891. 

Actinomyces violaceus Bcrcstnefi, 1897. 

? Actinomyces alni Vck\o, 1910. 

? Actinomyces myriccc Peklo. 1910. 

4, Nocardia beta (Price- Joiu*s. icjoo):-- 

Streptothfix beta Price-Jones, 1900. 

3. Nocardia alba (Rossi-Doria, 1891) : — 

Streptothrix alba Rossi-Doria, 1891. 

Actinomyces chromogenes B Gasperiiii, 1890. 
Streptothrix 1 .. 11 ., and 111 . Almquist. 

Actinomyces albus Lehmann and Neumann. 

Odspora guiguardi Sauvageau and Kadais. 1892. 
Actinofnyccs alhits Gasperiiii, 1890. 

Odspora dorice Sauvageau and Kadais, 1892. 

Streptothrix foersteri Ciasperini, 1890, nec ('oliii. 
Streptothrix leucea Foulerton, 1902. 

Streptothrix alpha Pric(‘- J on(*s. 1900. 

Streptothrix pyogenes ('aininiti, 1907. 

Actinomyces gri sea Krainsky, 1914. 

Actinomyces diastatica Krainsky, 1914. 

Aclinomvces cellnloscB Krainsky, 1914. 

Actinomvees nivea Krainsky. 1914. 

(). Nocardia rosea (Krainsky, 1914):- - 

Actinomyces rosens Krainsky, 1914. 

7. Nocardia citrea (Krainsky. 1914):-- 

A ctinomyces griseo/tavus Krainsky. 1914. 

Actinomyces It avtis Kiainsky, 1914. 

Streptothrix jlava Sanfclicc*, 1904. 

Streptothrix flava l^rins. 1891). 

8. Nocardia cinerconigra (Herestnelf, 18(^7):-- 

Streptothrix cinereo nigra aromatic a Herestneff, 1897. 

9. Nocardia orangica (HercstnefT, 1897): - 

Streptothrix nrangic^ J-^erestneif, 1897. 

10. Nocardia albula (Rossi-Doria. 1891): - 

Streptothrix albido- flava Rcjssi-Doria, 1891. 

AcHnomyces farcinicus Rossi-Doria, 1891. 

Nocardia farcinica Rossi-Doria, 1891. 

11. Nocardia invulnerabilis (Acosta and Grande Rossi, 1893): — 

Cladothrix invulnerabilis Acosta and Grande Rossi, 1893. 

12. Nocardia rtthea, Chalmers and Cliristopherson, 1916. 

Actinomyces ruber (no name). 

Nec AcHnomyces ruber Krainsky, 1914. 



SAPROPHYTICA 


Nic Sireptothrix rubra Casab6, i8^. 

Nec Str^tothrix rubra Kruse> 1896. 

13. Nocardia caslicolar (R. MiiUer, 1904): — 

Sireptothrix calicolor R. Muller, 1904. 

Str^totkrix ccelicolar Schuiman, 1909. 

14. Nocardia glauca (Lehmann and Schulze) : — 

AcHnomyces glaucus Lelimann and Schulze. 

15. Nocardia thennophila (Gilbert, 1904): — 

Actinomyces thermophilus Gilbert, 1904. 

Cladothrix ihemtophilis Keclzior. 

Actinomyces thermophilus Kerestncfl, 1891. 

16. Nocardia monospora (Schulze. ii)()Sl; — 

Actinomyces monosporus Schulze 1908. 

These species may be recognized as given on p. 1048. 

SunsEcnoN Minora. 

This subsection contains the following sjx*cics: — 

1. Nocardia pluricolor ('rerni, 1894): — 

Streptothrix pluricolor Tcrni, 1894. 

Actinomyces ^rttberi TcTiii, 1894. 

2. Nocardia carnca (Roshi-Doria, r8()r):- • 

Streptothrix carnca Rossi-Doria, 1891. 

3. Nocardia anraniiaca (Rossi-Doria, 1891):-- 

Slreplothrix anraniiaca Rt)Ssi-I)oria, 1891. 

4. Nocardia melanosporca (Kraiusky, i()i4):" ■ 

Actinomyces melanosporciis Krairisky, 1914. 

5. Nocardia mclanocycla (Kraiusky, 1914):- - 

Actinomyccs melanocvclus Krainsky, 1914. 

6. Nocardia albosporca (Krainsky. 1914):-- * 

Actinmnyces alhosporcus Krainsky. 1914. 

7. Nocardia krainskii Clialmers, I9i(). 

ActUmnyces ruber Krainsky, 19x4, nec Carab6, 1894, 
Kruse. 1890. 

8. Nocardia parva (Krahisky, 1914):- - 

Actinofnyces parvus Krainsky, 19x4. * 

9. Nocardia microparva (Krainsky, i()r4):“-- 

Actinomyces microparvus Krainsky, X914. 

10. Nocardia chalcea (Foulerton. 1905) : — 

Streptothrix chalcea Foulerton, 1905. 

11. Nocardia erythrea (Foulerton, 19x0): — . 

Streptothrix erythrea Foulerton, 19x0. 

12. Nocardia hoffmanni (Gruber, 1891):--- 

Micromyces hoffmanni Gruber, 1891. 

These species may be recognized as given on p. ro49. 
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diagnostic table of the species of section saprophytica. subsection minora. 

Gelatine. 
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Seetton 2: Paradtlea Foiderton, 1910. 

The parasitic section can be classified into three subsections, as 
follows: — 


No. 

Test. 

Subseeiioft i: 
Majora. 

\ Subxection 2 ; 

( Minora. 

! 

SnbsecHon 3: 
Brevis. 

I 

Cultivation at 
22° C. unci 
37" C. 

Easy 

; Not difficult 

Difficult at 37® C. 
Usually nil at 
22® C. 

2 

Growth 

Spreading 

Circumscribed 

Slight 

3 

Elilorcscence 

Bright chalky 

Dull powdery 

Usually absent 

4 

1 

Hyphal branch- 
mp 

Wdl marked 

Poorly marked 

Rare, hypae often 
bacilliform 


1 Acicl-iast species 

j Karc 

Common 

Rare 

0 

Odour of cul- 
tures 

! Earthy or 
iiLiiuldy 

i Absent 01 
'' faintly as 1 

Scmietimcs fjecu- 
Icnt 

7 

Liquefaction ui 
petal inc and 
blood serum 

Often present 

' Kare. and usual- 
ly only one 
j liquefied 

Often very slight 
indicaiions 

S 

0 

Potato 

Oiastutic action 

Growth 

OftCMi piesc'iil 

1 I’susilly growth 

1 LSually aliseiit 

Often no growth 

Not known 


SrHSL( iiox r: Mujora. 

This subsection contain'^ t!ic fullowiiig species:- • 

1. N ocardia garteni (Hruinpt, 1910):--' 

Cladothrix liqucfacicHs 11 . (iarten, 1^595. 

Disconiyces gurlcni Bniinpt, 1910. 

3. Nocardia liquefaciens (Hessi*. 1892):- -- 
Cladothrix liquefaciens Ih sse. 1892. 

Streptothrix liquefaciens (Hcss(', 1892). 

Streptothfix bitccalis Goadby. Roger, Bory, and 

Sa^lor>^ 1909. 

3. Nocardia modorS (Thiry, t8<j7) 

Cladothrix modori Thiry, 1897. 

Cladoihrix polychromes rhiry, 1897. 

Actinomyces rubidaureus Lachncr-Sancloval, 1898. 

4. Nocardia luteola (Foulcrton, T910) 

Streptothrix luteola Foulcrton, 1910. 

5. Nocardia appendicis Chalmers and Christopher son, 1910. 

Streptothrix hominis III. Foulcrton, 1910. 

Streptothrix hominis IV. Foulcrton, 1906. 
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6. Nocardia Candida (Petnischky, 1898); — 

Streptothfix Candida Petnischky, 1898. 

Strcptothrix gedanensis II. Petruschky, 1898. 

Streptothrix laihridii Petruschky, 1898. 

7. Nocardia boiris (Harz, 1877): — 

AcHnofiiyces bovis Harz, 1877. 

Bacterium actino-cladothrix AfEanasiefI, 18S8. 

Actinomyces hominis (Aflanasieff, 1888). 

Nocardia actinomyces de Toni and Trcvisaii, 1889. 
Streptothrix actinomyces Kossi-Doria. 1891. 

Odspora bovis Sauvageau and Radais, 1892. 

Actinomyces bovis stdphureus Gasperini, 1894. 

Cladothrix acHnomyccs Maces 1897. 

Discomyces bovis Blanchard, 1900. 

Streptothrix hominis III. Foulerton, 1905, nec Foulerton, 
1910. 

Streptothrix hominis IV. Foulerton, 1910, nec Foulerton, 
igof). 

8. Nocardia graminari urn (BiTcstneff, 1891): — 

Streptothrix grantinarium Bmstnt'ff, 1801. 

9. Nocardia rithra (('arab6, 1894). 

Actinomyces riihra Carabd. iS()4. 

Streptothrix rubra Kruso, iS()h. 

Nec Actinomyces ruber Kraiusky, 1914, 

10. Nocardia lingualis (Weibcl, tS88):- ■ 

Vibrio linguatis Weibcl. i888. 

Spirosmna lingualis Migula. t8c)2. 

Streptothrix iingualh Bajardi, k^oo. 
ti. Nocardia odorifera (Kullman, 1898):--- 

Cladothrix odorifera Rullman, 1898, in sputum, not in air. 
12. Nocardia cntcritidis (Pottien. 1002):--- 

Streptothrix cntcritidis Potlien, 1902. 

These sjMJcies may be differential ed as given on p. 1052. 
SonsKCTiON 2: Minora, 

The si^cies belonging to this section an*:- - • 

T. Nocardia farcinica Trevisan, 1889:-- ■ 

Bacillus du Farcin Nocard, 1888. 

Streptothrix farcinica J^ossi-Doria, 1891. 

2. Nocardia somaliensis (Brumpt. igot)):- - 

Indidla somaliensis Brumpt, 1906. 

Indiellapsis somaliensis (Brumpt, 1913)- 
Discomyces somaliensis Brumpt, 1913. 

3. Nocardia indica (Kanthack, 1893): — 

Odspora indica Kanthack, 1893. 

Streptothrix maduree Vincent. 1894. 

Discomyces modura Vincent, 1895. 



diagnostic table of the species of the section parasitica, subsection majora. 
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NMfiia maimfa R. Blanchard, 1895. 

Micrococcus pelleHeri Laveran, 1906. 

Odspora pelleticri Thiroux and Pdletier, 1912. 

Nocardia pelleiieri Pinoy, 1912. 

Nocardia rivierei Verdun, 1912 (?). v 

4. Nocardia leishmani Chalmers and Christophcrson, 1916: — 

New acid-fast strcptothrix pathogenic to man and 
animals described by Birt and Leishman in 1902. 

5. Nocardia gedanensis (Scheele and Petruschky, 1897): — 

Strcptothrix gManensis I. Sclicelc and Petruschky, 1897. 

6. Nocardia convolwta Chalmers and Christophcrson, 1916. 

7. Nocardia minutissinta (Burchardt, 1859) : — 

Microsporum fninutissimuM Burchardt, 1859. 
Trichotheciufti J. Neumann, i8()8. 

Microsporon gracile Balzer, iSSjJ. 

Sporotrichuni mnutissintum S^ccardo, 1886. 

Microspor aides niinutissimus Ncveu-Leinaire, 1908. 
Disconiyccs Minutissimus Brumpt, 1910. 

Odspora minutissinta Kidet, 1911. 

Nocardia minutissinta Verdun, 1912. 

8. Nocardia roscnbachi (Kruse, iBgC)): — 

Strcptothrix roscnbachi Kruse, i89(>, 

9. Nocardia cams (Rabe, 1888): — 

Cladothrix cams Kabe, 18S8. 

Strcptothrix capra* Sill)erschniidt, 1899. 

10 Nocardia asteroides (Eppiugcr, 1890):- - 
Cladothrix asteroides Eppinger, t8()(). 

Strcptothrix eppingeri Rossi-Doria. t.S()i. 

Odspora asteroides Sauvageau and Radais, 1892. 

Nocardia asteroides R. Blanchard, 1895. 

Strcptothrix hominis Sabrazes and Riviere, 1895. 
Actinomyces asteroides Mac('alluin, 1902. 

Discomyces asteroides Bnunpt, 1906. 

Strcptothrix freeri Musgrave and Clegg, 1907. 

Discomyces hrasiliensis Lindenberg. 1909. 

The organisms described by Ferre and Faguet, by 
MacCalluin, by Schabad, ' probably belong to this- 
species. 

ir. Nocardia hominis (Bercstneff, 1897): — 

Nec Actinomyces hominis Bostroem, synon3an of N, bovis. 
Nec Actinomyces hominis Afianasieff=jiV. bovis. 

Nec Actinomyces hominis WoUf and Israel— jV. israeli. 
Nec Strcptothrix hominis Sabraz&s and Riviferc==:JV 
asteroides. 

Nec Strepiothrix hominis Hayo Bruns, 1899. 

Nec Sir^totkrix hominis Fowerton, 1902. 
l^ec Strcptothrix hominis II- Foulerton, 1910. 



FUNGI IMPERFECTI 


1054 


Nec Strepioihrix hominis III. Foulerton, I905=JV. bovis, 
Nec Streptothrix hominis IV. Foulerton. i9io=iV. hovis. 
Nec Streptothrix hominis III. Foulerton, 1910. 

12. Nocardia nigra (Castellani. 1913). 

Synon^, Streptothrix nigra Castellani. 1013. 

13. Nocardia ptjperi Castellani and Chalmers. 1910. 

As there is so much confusion with regard to the specific name 
hominis, Chalmers and Christopherson proposed that — 

5 . hominis liruns hi* changed to Nocardia hruni, 

S. hominis Foulerton be changed to Nocardia foulertoni. 

S, hominis II. FouU*rtoii be changed to Nocardia londincnsis. 
S. hominis III. Foulerton be clKing(*d to Nocardia appendicis. 

These species ina}^ bo sepanit(‘d as given on p. 1055. 


SuBSKCTiON 3: Kreris, 

This subsection contains 

1. Nocardia valvulec (Luginger, r904):— 

Streptothrix valvuUc destruens horns Luginger, 1904. 

2. Nocardia honceti Verdun, 1912. 

3. Nocardia buccalis (Roger, Lory, and Sartory, 1909): — 

Diaspora httccalis kogiT. Rory, and Sartory, 1909. 

Nec Streptothrix huccahs (loadby, 1903. 

4. Nocardia pulmonalis (Roger, Bory, and Sartory, IQ09): — 

Oospora pulmonalis Roger. Bory, and Sartory, 1909. 

5. Nocardia dassonvillci Broeq Rouh^eu. icm>7:' - 

rraspcriiu’s Streptc»lhri\. iS<)o. 

(). Nocardi krausei (('licMei, njoi):- 
• Streptothrix krait^ci ('heeler, j()or. 

7. ( luiliners and Christopherson, iQib: — 
Streptothrix hominis Foiih*rton. r(j02. 

Streptothrix hominis I. iMMile.rton, iQoh. 

8. Nocardia londinensis, new name:- -- 

Streptothrix hominis 11 . 1'onlerton, 1900. 

9. Nocardia lignieresi (Brumpt, roio): — 

Actinobacillus lignieresi Brumpt, 1910. 

10. Nocardia brnni Chalmers and ('hristopherson, I9i(): — 
Streptothrix hominis Hayo Bruns, 1899. 
ir. Nocardia herestneffi, new name:- - 

Streptothrix cases i and 2 Berestneff, 1897. 

12. nocardia equi (Dean, 1900):- - 

Streptothrix from a horse of Dean, 1900. 

Probably the organism described by Norris and Larkin 
should come here, but we have been unable to see a 
description. 

These species may be diHerenticatcd as given on p. 1056. 
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Absent. Present. 

(7) FouUriani. (8) Londinensis, 
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» Seetion 8: Inoerte Sedto. 

In this list wc have indudi'd the forms concerning which we have 
been unable to obtain full information, and have, therefore, been 
unable to classify according to the above tables:—- 

1. Actinomyces lacerieB Tenii, 1891. 

2. Streptothrix pseudotuberculosa Flexner. 1898. 

3. Streptothrix of Bonvicini, 1899. 

4. Streptothrix polychromogenes Vallee, 1900. 

5. Actinomyces bicolor Trollcnder, 1903. 

6. Nocardia liguirc Urizer, 1904. 

7. Actinomyces verrucosus Adler. 1904. 

8. Nocardia lasserci Verdun. 1912. 

9. Nocardia, devussata Langoron and Chevalier, 1912. 

ib. Actinomyces musculorum suis Duiicker. 

IT. Actinomyces pseudotuberculosis Hamm and Keller. 

12. Discomyces holnicsi mentioned by (>oedelst. 

13. Streptothrix gclatinosa 

14. Streptaflirix aquatilis 

15. Streptothrix Ichmann 

i(). Streptothrix chondri Olsen. 1897 

17. Nocardia urinaria Pijper. 1918. 

Nocardia bovis Harz, 1877. 

Synonyms.— bovis Harz. 1877; Discomyces bovis 
Rivolta, 1877; Bacterium actino-cladothrix Affanasicffi 1888 ; Nocar- 
dia actinomyces Toni and Trevisan. 1889; Streptothrix actinomyces 
Rossi-Doria. 1891; Oospora bovis Sauvageau and Radai.s, 1892; 
Actinomyces boins snlphurcns Gasperini, 1894; Nocardia bovis 
R. Blanchard, 1895; Actinomyces bovis snlphurcits, (lasperini, 1894; 
Cladoihrix actinomyces Mac6, 1897; Discomyces bovis R. Blanchard, 
1900; Streptothrix spitzi Lignidres and Spitz, 1903; Nocardia bovis 
Vuillcmin, 1912. 

This Nocardia is the cause of some cases of ' human axi^ bovine 
actinomycosis, and of'the actinomycotic mycetoma. The fungus 
lives parasitically iam&t tissues, in which itjgives rise to degenera- 
tive and purulent charges. In the pifs^all. soft yellow granules — 
so-callcd ' sulphur grains -are seen. These sulphur grains consist 
of masses of mycelium . At the periphery of the granule the threads 
are radiafiy arranged, and their free extremities become club-like, 
10 to 20 a in length 8 to lo ju in breadth. These peculiar 
club-likc rormations hive been considered by some authorities to be 
degeneration form^'^ fhe fungus, but Brumpt has demonstrated 
that the^ are y6iin|f‘ active forms, and disappear in old granules. 
Other writers coiisli&'r that these club-likc formations do not form 
an intrinsic part of the fungus, but arc due to reactive changes in 
the tissues. . 


■mentioned by Pcklo, 
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Cultures. — ^The fungus grows easily on agar, glyccrinated agar, 
gelatine, broth, putatcj, and other media. Optimum tepiperaturc;; 
35'’ 37° C. On glycerinatod agar the fungus grow'S fairly rapidly, 

giving rise to small, dry. coarsely granular, brown-yellowish 
colonies, which latter coalesce together. The fujigiis is Gram- 
positive, bill not iicid-fa>t. 

Saprophytic Life.— The fungus is found sa])rop}iytic on the 
spikelcts of some cereals (Phleum praicusc Linmeus, Hordeum 
miiirnim Idniueus, etc.). 

Pathogenicity, T'he expcrinn'iilal reproduction of the disease by 
inoculating pun* ciillnres lia^ not .so far succeeded. Wright there- 
fore. goes so far as to say that Aktimmyevis hovis is a contamination. 

Varieties.- -rTa?»j)erini <li‘scribes ihn i* varieties: N. hovis sulphured, 
N. hovis siilphuroa-alha. X. hon s lutco-rosca, ('aininiti has described 
a variety which he llimks may be. a m‘W species. N, lanfranchii 
Luigi Saiii is also a variety of this NoCciulia. 

Nocardia rosenbachi KTuse, tSc)^). 

Synonym. StreptofUrix rosenhachi Kiuse, 

Isolated by Roseiibaili in a easi* of dermalilis, rrflled by him 
‘ erysipeloid.* Myceli.'il llinads veiy slender: scane t(‘miinat(‘ in 
cluli-like swellings, ('an be cultivate d on tiu* usual laboratoiy 
iU''dia. Does not liquefy gelatine. 

Nocardia asteroldes Kiipinger, i8()o. 

Synonyms. -('Atidolhrix asicroidcs l‘q>pinger, i8(>o; Slrcptotlmx 
r.ppingcri Uo^^i-Uoria; tSc^t; Oospora a^ieroidcs Sauvageaii and 
Radais. 1892; Xocardiu asfcrnidcs R. J-51anchiiid. 3895; Discamyces 
freeri Musgrave and (*h gg. 1007; .V. hrasilioisis IJndenberg. lyoQ. 

Found in mycetoma and in eaM ^ of ab^vs^ of the brain. Mycelial 
threads very sh-nder (o-j fi wide): the mycelial article's become 
easily dissociated, wlu n tin y look bacillus-like. This fungus is 
acid-fast and viTy similar to Uacillus iuhcrculosis, but grows 
much more quickly on ordinary nu'dia : obligative aerobe. Inocula- 
tions in the rabbit and guiiua-j)ig produce a form of pscudo- 
tiibereulosis hi^lologie allv indistingnisliablclrom true tuberculosis. 

A^'aUum lias found a Xocardia very similar to iV. in a 

caserbf peri ton it is. 

Nocardia indic’a Kanlhack, 1897,. 

Synonyms. ’Sireptothrix madurcc IT. Vincent, r8c)4; Nocardia 
madiircp R. Hlanchard. r8()5: Micrococcus pelleiicri LaveTan, TQob; 
Oospora pellcticri Thiroux and Pelletier, 1912; Nocardia peUclicri 
Pinoy, 1912. 

It causes Vincent's white mycetoma, very commonly found in 
Africa and Asia. The * grains * which are found in the pus of such 
cases are soft, white, or slightly yellowish, and have a mulberryAike 
surface. At the periphery 01 the grains radiating filaments arc 
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found, but claviform swellings arc usually absent; mycelial threads 
arlB always very slender (i to ij fx). The fungus can be grown on 
the ordinary media: facultative aerobe. On glyceriiiated agar it 
forms discoid colonies, white in th<‘ centre and reddish at the peri- 
phery. In the cultures the mycelial threads arc as slender as in the. 
grains. Some of the mycelial threads have at their extremities 
short chains of small conidial elements. Gram-positive, but not 
acid-fast. 

It is to be noted that this fungus vi'ry rarely pro(liiC(*s bone 
lesions. Most strains are inoculable into monkeys. 

Nocardia dassonvillei Broeq-Ronssen. 7907. 

Synonym. -Strel^tothrix foersieri ((iasjx'rini, 1890). 

\'ery thin ramilied. mycelial threads, which easily become 
fragmented and dissociated into bacillary-like bodies. Numerous 
spherical coccus-Uke bodies (spores) present. Gram-positive. 1 'he 
fungus grows fairly well on gelatine, giving rise to small w'hite, 
roundish colonies. This fungus has been found by Landrieu and 
Iwiegard in a case of conjunctivitis in an old lady who powdered her 
taco exti'usively several limes daily w'ith rice-powder. The authors 
sugg^'^»t that th(! fungus may have b(‘en present in the ricc-powdiT, 
as the same fungus is known to be found in several decaying cereals. 

Gasperini isolated in 1890 from the air a Nocardia which he 
identified as N. foersferi. Further resi'arches (l.,andrien) have 
shown Gasperini’s fungus to be N. dassoimllei, 

Nocardia decussata Langeron and t'hevalier, 1912. 

Synonym.- -Disconivces Jeeussaius J^angiTon and Chevalier, 1912. 

iMmiKl by l.angeron and Chevalier in a patient presenting 
pet'uliar whitish, dry, squamous ]>atches. I'hc fungus grows on 
ordinary media extremely slowly. Colonies milk-W'hitc, the central 
portion of which is sliglilly cU-vated and llattened, but has a minute 
nodule in the middle; very oft in four furrows, forming a cross, are 
seen. The mycelial threads are thin. non-sei)tate, and an* easily 
dissociated into roundish bodies, r to 1*5 ti in diameter. 

The pathogenic, role of this fungus is doubtful. 

Nocardia pulmonalis H. KogcT. Bory, ami Sartory, tqoc). 

In tbe parasitic stage may ap])ear in the shape of barillary-like 
bodies, about 0*5 /i in duuneter. In cultures (maltose broth) 
thin mycelial filaments, 0*5 /i in diameter, are present, some brandl- 
ing, some terminating in club-like fonnations. Some mycelial 
threads are very fragile, and become fragmented into strings of 
bacillary or coccus-like bodies. 

Pathogenicity.— C.auses a type of pseudo-tuberculosis. In the 
expectoration occasionally small white granules, composed of 
masses of the fungus, are present. Sartory has found tbe fungus in 
a case of otitis 
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Noeardia pijperi Castellani and Chalmers, 1919. 

Discovered and described by Pijpcr in a case of chronic bronchitis 
in South Africa, The fungus is non-motilc, Gram-positive, not 
acid-fast. It grows on agar, giving rise to small whitish colonies, 
becoming visible after forty-eight to sevonty-two hours. The 
colonies increase in size, slowly becoming hard like cartilage, and 
very adherent to the meclium. The surface is crinkled. The fungus 
does not grow on gelatine nor on Sjibouraud's maltose agar. Broth 
remains clear, growth taking place at the bottom. 

The fungus can be grown also anaerobically. It is pathogenic to 
guinea-pigs by iiitraperitOlieal injection. Nodules develop on the 
peritoneum, consisting of an outer wall of ej)ith(*lioid cells and leuco- 
cytes surrounding a cavity filh'd with iluid, in which asteroid 
colonies of the fungus are found. 

Noeardia Candida Pdru^chky, !<>>!. 

l*'ou]i(l ill s]>iituin. 

Noeardia anrea T^u Uuis Si.'Scvcnn, 1902. 

l*'uiuid in a oase of ulccraiivi* conjunctivitis. 

Noeardia odorilera Kullnian and iSoS. 

Found by RuUmaim in a case of chronic bronchitis. Merely a byxioiiym 
ol .V. vhromogena Gasiieriiii. 

Noeardia liquefaciens llcssc, 1S92. 

Synonym.-— eVa^/o/Ar/.r hqutJaLims Jlci».sc, iScji. 

Gives rise to while (oloiiics cm fit'hihHr, ami Liter licjiiefies the mediiiin. 
Was isolated Ironi a ca'»e of actiii<miyco'^is. Li(]U(‘lius bcrum. 

Noeardia poneeti Verdun, 1912. 

Not cultivable on agar or gcLitiiie. (irows wcdl on serum, wlicre it takes a 
bcicillary-hke form. Found by .Moorliol, J)or, and Poncct in a ca.se of myo- 
inycosis resembling actinomycosis. 

Noeardia lusoa KarwaLki, 1911. 

Isolated by Karwacki from the spntiim of a tubercular patient. Dark 
yeUowish colour. 

Noeardia luteola Foiilerton and Jones. 

Found in a case of purulent conjunctivitis. 

Noeardia carnea Ro<«si-l>oria, 1891. 

Isolated by Baldoni from a case of chronic bronchitis. Kod colonies. 

Noeardia gartenl Drumpt, 1910. 

Synonyms. — Cladothrix liquefaciens No. 2 Garten, 1895; Discomyces garieni 
Drumpt, 1910. 

Liquehes gelatine. On potatoes gives rise to white colonies, while the 
medium takes a greenish colour. Was isolated from a case of actinomycosis. 

Noenrdla oniorllidli Pottien, 19^12. * 

Found in cases of enteritis by Pottien. 
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HooftfdlA bucealts H. Roger, Bory, and Sartory, zgog. 

SyMnyins ,"— buccalis H. Roger, Bory, and Sartory, 1909; 
Discomyces bt^alis Brumpt, 1910. 

Thin mycelial filaments (0*7 to o-8 /i). Some ramified mycelial 
threads are very fragile, becoming fragmented into strings of 
bacillary-like or coccus-like bodies. Can be cultivated. 




Kig. 552. - Nocatdia pulmtmalis Fic. 553. — Nocavdia huccaUii 

H. Roger, Bory, and Sartoky. Roger, Bury, and Sartory. 

(Alter Kogei and Sartory.) 


Pathogenieity.' -May give rise to a fonn of stomatitis somewhat 
resembling thrush. It has been found also in tonsillar abscesses. 

Noeardia lasserrel Verdun, 1912. 

Synonym. — Noeardia sp. (?) Lassere, 1904. 

Found by Lasserre in 1904 in an ulcerative lesion situated on 
the pharynx and upper lip. Mycelial lilanumts very thin (0'5 to 
075 /a); fragile, club-like fonnations present. Can be cultivated. 
Pathogenic to rabbits and guinea-pigs, but only by intracerebral 

injection. Kocardia lingualis Gueguen, 1908. 

Synonyms. — Oosporaluignalis Gueguen. 1908 ; IHscomycvs lingualis 
(Brumpt, 19T0). 

In the parasitic stage the fungus appears in the shape of bacillary 
bodies, less than 0-3 /jl in diameter. In cultures it show’s a mycelial 
type with very thin fihunents. It is probably non-pathogen ie; it 
has been found in cases (jf lingn.i nigra in association with C rypto- 
coccus lingua pilosa. 

Noeardia rivierei VcTdun, 1912. 

Isolated by Riviere (1895) in a cast' of multiple abscesses. Is 
cultivable on ordinary media. ■ 


Noeardia appendiois Chalmers and Cliristopherson, 1916. 

Synonyms. ■ -Streptothrix hominis Foulerton, 1906; Oospora 
hominis Ridet, 1911. 

Discovered by Foulerton in a case of multiple abseesst's; was 
present also in the expectoration of the same patient. Foulerton 
has found similar fungi [N. hominis III.) in cases of apix*ndicitis. 

Noeardia minutissima Burchardt, r8()9. 

Synonyms. - - Microsporum minutissimum Burchardt. i8()9 ; 
M. gracile Balzer, 1883; Sporotrichum minutissimum Saccardo. 
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1890 ; Discomyces minutisslmits P. Verdun, 1907; Microsporoides 
mintUissimus Neveu-Lemairc. 1906; Oospora mintitissima Ridct, 
igii. 

Mycelial threads extremely thin (o-f) fi ) ; sc'ldom ramified. The 
mycelial segments gel easily dissociated, and havt* then the appear- 
ance of bacilli. Is the cause of 
erythrasina. Michele, Ducrey, 
and Realo claim to have 
cultivated it. 




555' '('vhvistrcptohrxv 
iniitis Castki-I-ani. 


Nocardia convoluta ( hahnejs and ('hristo})hevson, i(a<). 

Nocardia. -(rrani-jH>Mtive. but not acid-fast, without club 
formations; found iiaiaMlic in man; easy of cultivation, growing 
aerobically and anaerobicallv at 22 " C*. and ^7 with a marked 
I)ref(TeiJce for alkaline media, ami with tlie ])ioduction of go<Kl 
Imt limited growths on the dift'en nt agai*^. and the same at lirst on 
blood S(Tum and potato, on which, however, it iKComes more pro- 
fuse lat(T. Not liquefying gelatine, but causing li(]uclacti(jn of in- 
S[>issa ted ox -blood serum, without diastatic action, ('olonies usually 
somewhat translucent when young, of a light to wann buff 
colour (Kidgway's Plate X\’., 17. O-Y, f or d), ami either con- 
voluted or having the appefirance of a ielly tununl out of a mould, 
later develo])ing a whitish powderv eltloreseenct', without distinct 
odour, never piginenting the meilimn on W'hich it is grown; not 
fermenting or ])e])tonizing milk. Xon-pathogenic for monkeys 
and other laboratory animals. 

Remarks.- -It is fairly frequently found in the actinomycotic type 
of Madura foot in Khartoum, Anglo-lCgyjdian Sudan. 

Noeardla nigra CastelTani, loi.^ 

Nocarrlia, G ram-] )o.si live, some strains ci(.itl-fa.sl, no dcfniito club formations. 
Grows aerobk.ally and anaorobu ally at 22'’ C. and C. Colonies on maltose 
agar and onlinary agar are black. ' Most strains licjuely gelatine. 

. Nocardia luiea was found by Chris topherson and AicliiUild in 1918 in Uic 
lachrymal canal ol a case in Khartoum. 
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Genus Cohnlstreptothrlx Pinoy, 1911. 

Definition. — Nocardiacese growing best anacTolrically, but can 
grow aerobically; usually difficult to cultivate and do not prc'dncc 
arthrosporcs. 

Type Species." Cohnhlrel^tothrix israeli (Krus(‘, iSc}*)). 

Historical.- -In 1891 Wolff and Israel published a beautifully 
illustrated account of a streptothrix, which tliey liad isolated fn-iu 
two cases of actinomycosis in man- viz., from the lungs and fn ni 
a rctromaxillary growth. Tliis organism was consider<‘d to dilfei 
from N , hovis in that it grew best anaerobically, that blanching was 
absemt, and that its injections into animals were regularly jjosilive 
in their result. Tlii'Se three characlt‘rislics induced Kruse, in T89O, 
to inakt* a new sj>eci(S for it nndei the nann* Si repf oiling Israeli . 
In rgir, for reasons aJieady set forth, Piiioy foiindeil a new genus, 
Cohnislrcl^tolhriw with !srac*rs la-ganism as the type sjx-eus, and 
therefore its name becomes To // israeli (Knise, 189* »)■ 

It appears to us to be of iniportain i* to give a brief histoiy of tlu- 
species. 

Lachrymal concretions have bi en known since ('esoin (hscribed 
them in 1O70. In Lniby, examining on(‘ of these objects, 

found it to be comjiosed of a fungus, which he believed to be the 
same as that causing favns, Imt ('ohn. in 1875, examining ant)lher 
such concretion, also saw a fungus, for which he created a raw 
genus streptothrix, calling tin* liingns in cjnestiou Strcl^ivlhnx 
foersfori Cohn, 1875, which may be tlie saiin* organism as 5 . aureus 
J)ii Bois de Saint Severin, 1895^ and imisl be closely related to 
Nocardia fennis ( astellani, rotr. which belongs to the same genus, 
and as its coloni(*s on agar are ‘ lerebiilmin ’ il may j)ossibly be the 
same as, or related to. Slrehfolhrix radiatus and .S. (crehnfnrms 
(both described from eas<’'^ of keratitis by Naiuv'^lowski in icjoifi. as 
weJl as the more aerobic hy])hal form of Silberschinidt’s oiganisin. 

l^nfortunately. a jnislake was made, for ('ohii was not aware 
that the name Strej)f<jllin\ lunl already been given b\ Corda, in 
i8j 9, for another and quite diiferent fungii-^, whiih is known as 
Streptothrix fasca Corda, and is to be found in all works 

of any importance on systeiuir m5'col()gv Therehae. as stu*])lo- 
tlirix is not available, after many cbangis. the generic name has 
become Cohmsireptnthrix Pinoy, I’oTt. and to this genus Isiael's 
human organism belongs. It diffeis from Bollinger’s type of fungus 
in growing best anaerobically, in bi ing dilViciilt to cultivate, and in 
not producing arthrosporcs. Ollu‘r allied organisms are ('ohvi- 
streptothrix thibiergei (Kavaut and Pinoy, 1909). also louiul in 
i\omycosisinmB.n \ Streptothrix spilzi Lignieri'S, rijo/,. found in cattle, 
is probably identical with (\ israeli, as may be Doyen’s sirepiot Inix ; 
^hiloNocardiavarou^eatii Clougerot, H)0(). in ju\ta-ai tii ulai nodiih s 
and Streptothrix cttniviili Schmoii, 1891. ])n>bal)ly alsobel<»ng to this 
genus, as well as the streptothiix leeentl} dCscoviTid in a livii 
abscess in America by Bloomlicld and Baync-Jones (T()ifs). Pci lnys 
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the bacillus described by Sawtschenko, in 1896, as the causal agent 
of a pseudo-mycetoiuatous condition may also belong to this genus, 
and it is also possible that the Coccobacillus pseudo-aclinamycosis 
f^olynvorphus Bercstntff, 1898, may be the same as the chromogcnic 
anaerobic streptothrix obtained from human pus by Neschezadi- 
iiieiiko in 1908. 

Classification." -'I'he species included in this genus are : — 

1. Cohnistreptothrix milbenchniidti Clialmers and Christophtiscn, 

1916:- - 

This name is given to distinguish iJie obligatory anaerobic 
streptothrix found by Silbcrschmidt, in 1900, in dacryo- 
cystitis, and described in the Ceniralblatt fur Bakterio- 
logic, xxvii., and fuitlier cases in Zeiischrift fur Hygiene 
(rgoi), xxxvii. 

2. Cnhiiistrcptothri.x cuniculi (Schinorl, 1891):— 

Streptothrix cuniculi Schniorl, 1891, 

Actinomyces cuniculi (rasperini. 1S94. 

Streptothrix n^ophora Kitt, 190b. 

? Bacillus necroseos Salinonscn. 

? Necrosis bacillus of J*lang. 

? Bacillus diphtheria' vituloritm l"lugg('. 

? Bacillus necrophorus Flugge*. 

3. C.ohnistreptothrix neschezaJtmeiilci i halmers and Christophci son, 

lOib:— 

This name is given to distinguish the obligatory anaerobic 
streptothrix found by Neschezadimenko, in 1908, in 
human pus, and described in the Ceniralblatt fur Pak- 
ieriologic, xlvi. 

? Coccobacillus pseud o-actinmnveosis polymorphus Berest- 
neff, 1898, 

4. Cohnistreptothrix americana Chahners and Christophersc n, 

1910 ' 

'J'his name is given to distinguish the streptothrix which 
only grows under partial anaerobic and aiTCjbic con- 
ditions, obtained from a liver abscess by Blooinrield 
and Baync-Jones in 1915. and described in Johns 
Hopkins Hospital Bulletin, xxvi.. No. 2()2. 

5. Cohnislrepiothrix Israeli (Kruse, i89(>)> - 

Streptothrix israeli Kruse, 189O. 

Streptothrix spitzi Ligniercs. 1903. 

Possibly the streptothrices described by Doyen in 1891, 
by Jurinka in 1896, and some of those by Silbcrschmidt 
in 1901, by Schukewitsch in 1902. by Doepke in 1903, 
and by Wright in 1904. 

6. Cohnistreptothrix thihiergei (Ravaut and Pinoy, 1909): — 

Discomyces thibiergei Ravaut and Pinoy, 1909. 
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7. Cohnistr^ptothrix foersteri (Cohn, 1874); — 

Strepfoihrix foersteri Cohn, 1874. 

Lepioihrix octdorum Sorokin, 1881. 

Odspora foersteri Sauvagcau and Kadais, 1892. 

Sireptothrix aurca Du Bois do Saint Sovorin, 1895. 

Streptothrix foersteri Kruse, 1896. 

llio aerobic streptothrix of Silborschiiiidt obtained from 
a cast' of daeryoeystitis, T901. 

? Streptothrix radiata NaTnysl*)\Vbki. 1909. 

? Streptothrix cerebri formis Naiiiyslowski, 1909. 

8. Cohnistreptothrix tenins 1911):- - 

Nocardia tenuis ('abtellani, icjri. 

9. (*nhmstreptothrix caronf![eaiii (Ciougerol, lyot)): — 

Discontyces caroii^eam (iougerol, 

Nfhardta ciironi^'eaiit Caslt'llani and ( haliners 1913. 

These species may be different iatt'd as given on p. loOS. 

Cohnistreptothrix Israeli Kruse, 1890. 

Synonyms.- ■ -Streptothrix israeti Knise, iSyt) ; CoJnii streptothrix 
israeti Pinoy, ryir. 

I"t)uiui in some cases of human and l)Ovine actinomycosis. It 
differ^ from .V. hovis by being strictly anaen>bio. Inot.ulalifms of 
pure cultures have reproduced at'iinomycotic l(‘sions, while so far 
such exjxTimental lesions have not been obtaineil by using eiillnres 
of .V. hovis, 

Wright slat(*s that .V. israeti K tin* leal i tUise of aeiinomyeosis. 
while .V. Ihwis would i)e only a c<»nl.nninali(»n or a s.ij)ro])hytie 
agent. We agree, however, with Pim»\ s i»)>inion that the clijiical 
features of actiiiomycosN may be due tuseveial gemis; in man IMiioy 
has found iV. boxns and A’, isnh'ii : in oxen A'. Israeli in lno^t cases, 
but albO A’, hovis, the aetinobiKilliis, and mixeil infections. 

Tin- cK'tiiiobacillus o£ Lignidu-s .ui«l Spitz, very t.unimon in Soiitli .\.iiu*rica, 
gives use to a type of actimmiyctisi'i ol idtile affecting generdlly Iho tongue 
and iK^k, 111 wliu'li no grains are f«iiiiid 'the germ in the siifecled tissiie.s 
appi'ars in the shape of a cliil> like Isirilhis. Cultivation is dilticult, the 
best medium being glucose serum anar. 'I’he 1 oloiiies .ire minute, bluish, 
or traimliicid, with irregular edge. The geim geiu'ially dies out after two 
or three subcultures. I'inoy and Kavaiil have ilesenU'd a case of menin- 
gitis 111 man due to this Isieilhis. 

Cohnistreptothrix thibiergei Lhnoy and Kavaiit, 1909. 

Synonym. -Noeardia ikihiergei Pinoy and Kavaut, 1909. 

Dihcovcjcd foy i^inoy and Kavaut in a case of peculiar nodular 
affection of Iht* siihcuiaiicoiis tissu<*s and muscles. In the lesions 
very thin (0-2 yt) fragile mycelial threads are seen, often dissociated 
ill bacillary-like bodies. Masses of jn yi elia einliedded in amorphous 
cementing substance form miiuitr gjiiins or scierotia, with a maxi- 
mum diameter of about 80 Sonic lilameiits terminate in club- 
like formations about 3 jit in breadth, which arc acid-fast. 
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The fungus is easily cultivated, aerobically and anaerobically. 
On maltose agar it, produces small white colonies; on broth it 
develops only at the bottom of the tube. 

Cohnlstreptothrlx foersteri Cohn, 1874. 

S^ODym^--Sirel>tothnx foerstcri Cohn, 1874; Odspora foersteri 
Kadais et Sauvageau, 1892; Discomyces foersteri Blanchard, 1895; 
Coknistrepiothrix foersteri Ihnoy, i()ir. 

Mycelial threads very slender, s('ldoin ramified, often terminating 
in a chain of rod-like or coccus-like clc^iuents. Masses of the fungus 
form some peculiar white bodies or concretions (I)csniarres’ dacr\’o- 
lifhes), about 2 millimetres in diameter, which are occasionally 
found in the lachrymal canals of man. 

The fungus has been cultivated with difficulty aerobically and 
anaerobically by several authors, among whom Kastalky, Axenh ld, 
Morax. and Landrieu. 'fin* la'^l named has made a thorough in- 
vestigation of the fungus, which, according to him. shows a slow 
growth and gives rise on maltose agar to small cerebrifoini colonies 
of a grey-stone ctdonr. 

Tlic pocnliiir coiicrelloiis found in the lachrymal canals wore first siiuliod 
by essoin in i(>7o and Saiulifors in 1779. Dosmarres. in considered 

them to be calculi i:ompased of lime s.iUs, and indicated thi'in by llie name 
of dacryohtlies. Gniby behoved lliey were induced by the fiiiiKiis of I'uviis, 
but liis observations K'liiiiined unpublished. A. do Gnieh*, in 385^ first 
slated in a 3>ublislied work lhat these concretions were of inyi:oLic origin. 
Ifo thouglii they wcie duo to 4(htvion schocnlciwi, whik* Omherni and others 
Ixilievcd them to lie iMiised by Kocartha [Stvcpiothnx) him nils. In 1875 
Cohn descrilxsl the Jiingus under the ii.iiiie of Sirr^iothiA forrsirri. 


Gohnistreptothrix tenuis iCasti ll.ini. 191 1). 

Synonym. — Xocardia tenuis Ca'^teIlani, 1910. 

Found by Castellani iu a nodular aiXi'clion of tJie hair of the 
axillary regions, lii the parasitic stage, the germ ai)i>ears in the 
shape of bacillary-like bodies, varying in breadth (0-2 to o 4 ) /a) and 
in length (2 lo iO/w), packed together and embedded into an 
.amorphous cementing substance. Tlu' bacillary bodies are either 
straight or bent, seldom branching, firain -positive, but not acid- 
fast. Masses of this fungus embedded in amorphous emientmg 
substance form the nodules of trichomycosis tlava of the axillary 
regions. (Sec Plate VI., p. 1034). 

In the black variety of the aficctiun Kocafdia tenuis is associated with a 
black pigment-producing coccu.s- ■ -.V /^v oan ni.s Hi^rrscens C.i slfllaiii, 1 y 1 1 . J n 
the red variety the same Kocardia is associated wilh a ri*d pigincnl -puiduciiig 
coccus found by ('aslclhini, and culltsl by Chalimi s and O'l'aiull Uhodocoicit'i 
ca<:frffaMitClialmcr5and O'FarrvU, 

For the growth of the black pigment -prod luiiiK cociMis. sug.ir media .iic 
more suitable than ordinsiry agar. On SalKiuraud'b agar tin* colonics of this 
coccus appear twoiily-four lo iorty-cight hours alter inociil.ition. They are 
roundish, at first white, but after a couple of days the vi*uire <»f each colony 
turns black; at tliis pigmentation shiwly sprea«is exccnliically. After a 
time the colonies coalasce into a jct-black mass. Ou ghiccisc agar the coccus 
presents the same characters. On ordinary agar the pigmentation is much less 
marked or almost absent. 
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The red pi^ment-pfodttdng; coccus, on the other hand, grows better and 
shows more pigmentation on ordinary agar than on maltose or glucose agar. 

t 

ADDENDUM. 

A iew won is may be inserb'rl on certciin filamentous vegetal organisms, on 
Ihi' i'l.i.^siric«'Ll ion of winch Ihcrc is much discnssioii-— viz., organisms of the 
genus Lrptnthnv, ol tin* genus* Chtlothrir, of the genus Vibriothrix. 

Genus LeptothHx Kutzing. 

Definition.- -lulainenlous lungi with long, very thin myielial threads, with 
no capsule or only a very delicate one; non -branching, non-septate, generally 
non -cultivable. 

Type Speeles. -Lcplothrix maxima Miller. 

The iollowing species concern us*- - 

Leptothrlx maxima Millci , 1SS2. 

Synonym. - /.. bucrahs maxima Miller. 

Long thin iilamenls, unsegnicnlod, or with very long segments. When 
treated witli iodine and dilute sulphuric acid givt^ a blue granulosc reaction. 
Has not been oiillivated. 

Leptothrlx innominata Miller. 1882. 

Morphologically identical with L. maxima, but when treated with iodine and 
dilute sulphuric acid does not grvea blue reaction. Has not been cultivated. 

Leptothrlx raoemosa Miller. 1882. 

Idlamentr* soinewluit liikker than those found in the two preceding species. 
On r*tiiming shows a poculiai be*'ukil appearance. I las not been cultivatoil. 

Leptothrlx placoldes Onbr/vniet ki. 

Very long Hun lilameiits. Gram-|JOsitive, non-inotile. Gebitinc liquefied. 
Growth on agar very slow; produces vc'ry hard granular colonies. Isolated 
Iroiii human mouth by Dobrzyniccki. 

Leptothrlx flllformls Kleiner, i8()b. 

Synonym, -liacillus (l.tplothnx ">) filiformis Flcxncr, i8q(>. 

Isolatc'd by blexnei Irom a i.i libit. Is iion-motile, of difficult ctillivnlion, 
patliogenu . 

Leptothrlx vaginalis IKmne. 1.SK5. 

I'buiid 111 vatiiiiani wouieii an«i iu;tTnina1s. 

Genus Gladothrix ('>}lin, 1S75. 

Definition.-- -Vilamentous I u ngi with in vcelial threads very long, 1 hin, show- 
ing pseudo-branching. The only .si>eeicb * oncei niiig tih is Cladolhrix dtchotnnta 
Cohn. 

Gladothrix diehotoma Cobn, 1875. 

Long thick mycelial threads straight 01 '.lightly undulating. They are 
not dichotomous, as the name would suggest; it is inerelj' a case ot pscudo- 
branclung. 1 ho organism ( an be cultivatiHl on ordinary lalx)ratory medisi. 
forming on agar a brownish, wrinkled, tough, membranous layer, very 
adherent. The medium may become stained, slightly brownish. The organ- 
ism is found often in waters. We have found it, or a very similar species, 
in an ulcer of the foot in association with many other organisms. 

Genus Vlbrlothrix Castellani, 1917. 

The mycelial articles are motile, of very different shape: bacillary, vibrio- 
like, spirillum-like, at times clnb-cnded. Globular or pear-shaped bodies 
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of very variable size may be present. Gr^-uegattve« not acid-fast. Cultiv- 
able on ordinary media. 

Type S^wXes^-^Vibfioihrix zeylaiiicu C^astelkini. 1910. 

Synonyms. — SpwiUum teylanicum Castcllaui, 1911/; Vibrio ziyUuncus 
CastcUaui. igiyt.*Bacillus geylatiicus CasleWAni, 1913; V ihriolhriv zvylantca 
CastcUani. 1917; 5^tfo6a<^/tf5Z£!y/tfi//c«5Castcllam, Spagiiolo, and Hus.su, 1918. 

Remarks. — Very polymorphic or^nism, vibrio-like, ^cillus-Uke, and 
nndulating forms being often found in the same preparation. \'ery small, 
medium size, and occasionally large roundish Ixidics arc at tunes obserxed, 
and club-like forms may also be present iyide Figs. 70.1, 7O5, p. 

The organism is motile, Gram-negative, not acid -fast. tCasily grown on 
ordinary media. On potato the growth is often of a reddish colour. In 
broth tWe is often a pellicle; preparations from the fluid medium generally 
show a prerlominancc of vibrio-likc or bacillary forms, wluU* in the pellicle 
long undulating forms arc oltcn found. On Mac('onkcy'.^medium the colonies 
are wliile, and somewluit rc'scnibh- those of the typhoul-dyseiilery group. 
The organism duos not ft'rmcnt any ul the u.siial hiboratory (arl>ohy(l rales or 
alcohols: glucose, levulose, galactose, nialto&e, lactose, saci harosc, mannitol, 
dulcite, rafllnose. There is, in fact, irc<|iicntly a production of alkalinity. 
Milk is not clotted and is rcndcrcHl alkaline:, and certain strains after several 
weeks may indiu'c a certain degree oi peptonization, 'lln^ great majority 
of strains arc non-patliogcni( to rablatsand guinea' pigs. 

The germ was first i.solali*d l)y Casiellani Irom cases of d ysenteri; enlerftia 
in Ceylon, and has recently been observcsl by thesame* aiillioi and by Spagiiolo, 
Itiisso, Taylor, Douglas, and Ghiroii, in Kuro}>c (sec^ p. 

'J'he germ is found in great abundant e in a number of case.s of dysentery, 
while it seems to be rare in other conditions; it is very doubtlul. howevci, 
whether it can really become pathogenic, (Casiellani having lound it alsc) in 
oases in which the typical Shig<i -Kruse bacill us was present. 1 1 may, per hajxs, 
be considered to be a so-c'alksl * xioso])arusi le ' si inilarly to what is the %asc wi i h 
certain species of protcus found in cholera, lu ty]) bus fever, and other conditions. 

ORDER 11 . THALLOSPORALES \ nilh nnn, icjio. 

Definition. — Tlyphalcs with tlu* myciliuiu coinpo.scd of hypha* 
more than oiip micron in cliainctiT, and cither short and resembling 
the coiiidia or longer and distini't therefrom. Rcprothirtion by 
means of thallosporcs. Parasitic on man, animals, and plants, or 
sapropliylic. 

Classification. — This order may be divided as follo\v.s:- • 

Reproduction by means of the form of thallospore called 
bias tospore- -Suborder 1, Blast os fyorinece Vuilleinin, 1911. 

Reproduction by means of the form of thjllospore called 
arthrospore; — Suborder 2, Arlhrosporincer Viiillemin. 1911. 

SUBORDER I. BLASTOSPORTNEiE Vuillemin. 1911. 

Definition. — ^Thallosporales with hyplue similar to or disMimilar 
from the spores, and reproducing by' means of blaslosjiores. which 
are in turn capable of immediately reproducing themselves. 

Remarks. — This order includes Cryptococcus, which, in its old 
position among the Ascomycetes, was certainly an anomaly, being 
an Ascomycete without an ascus, and if an ascus was found in a 
species^ then it at once became a saccharomyces. The researches 
of many observers, but particularly Bussci tend to show that the 



FUNGI IMPERFECTI 


1070 

genus Cryptococcus Kiitzing, 1833, is good, and therefore should 
And a suitable place in a fungal classification. 

Saccharoinyces and its allies and cryptococcus and its allies are, 
however, so closely related that it is ju’cessary to gi\e some simple 
scheme whereby l.dioiatory workers and clinicians may easily 
differentiate those found iir])athological work; and such a scheme 
is us follows: - - 

I. In cultures budding forms present; mycelium absent, or 
i)nl\^ traces then'of present ; asci j)res('nt -Saccharofnyces . 

11. As 1., but no asci present - -f'/y/j/ei en //s. 

III. Hudding bums present; inyci‘lium well developed: sej)tate 

or ikU, branched or not: asei pn'Seiit Endomyccs. 

IV. As III., but asci not present' ’Moiiilia. 

V. J^udding forms abM nt ; inyeelium well developed, sejAate; 
oval or rectangular arthio.s]>ori*s (thallospores) pn*sent — 
Ouiiiim. 

Classification. - fhe varknis faniili<*s of the Blastosporinefu wdth 
w'hicli we are concerned may be rei ogniz«*d as follows:- 

A. IlypJkr not manifestly different from the spores - 

I. Spores not in chains, l\ually do not feim(*nt caibo- 
hwlratos with the prodmtion of gas- -Family i, 
('ryptoroccaicd' Kiit/ing, iSy *. 

II. Spores in chains. I'Mially ferment carbohydrates 
w'ith the j>ro<lnction oi gas- -I'amily 2. Oosporatcte 
Saccardo, iSSe>. 

J^. Hypluv manifestly different from the spores 

I. Spores not in eli.iins, but arranged vertirillately •• 
Family 3, hnantiolhamuaieu' ('lialmers and Archi- 
bald, I()T5. 

II. Spores in chains I'amily 4, Ilaplo^raphiaeeee Sac- 
eaido, 

HI. S|)ores in short chains or solitary- - -Family 5, Clndo- 
sporiaiciv Saceaido. t.SS(). 

Family 1; Cryptococ c.-xcF.ai Kiitzing. 1833. 

Definition. — Blastosporineiu in which the liyjdia* are little different 
from the conidia, both being yea^ t-like in foriii . 1'be conidia are en- 
tirely formed by gemmation froin the hypha* and are never in chains. 

Remarks.- -This family, of which the tj’pi* genus is Cryptococcus, 
is very commonly classified with tlie class Ascomycetes, which in- 
cludes an order estaldislied by Jhvfeld and variously named hemi- 
a.scomycetes, hcmi-asci. jiroto-asci. and gymnascales. This order 
is looked upon by many anthorities as a lijik between the Phycomy- 
cetes and the true Asctmycetes. and, indeed, its founder, Brefeld, 
believed that, in process of c' volution, the sporangium of the Phy- 
comycetes had been converted into tlu* asciis of tlic Ascomycetes. 
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Classifleatlon. — ^The family contains the following genera: — 
Torula Persoon. 1801; Cryptococcus Kiitzing, 1833; Pityrosporvm 
Sabouraud, 1895: and Mycoderma IVrsoon. 18^2; which may he 
differentiated as follows:- -- 

A. Vegotiitivc olcmonts not elongate: — 

I. Non- pathogenic : — 

Vegetative elements roundish or oval, contaiiung a large gl()bule 
of fat. Budding takes place, and often by .several buds at 
one and the same time. Pigmc'nt is fre<|uentlv present. 
In fluid siigtir tuodin a thick pellicle, without luibhle'i ol air, 
is .slowly produced- 

I I . Pathogenic ■■ 

(a) Vegetative <‘lenienis with w-cdl -developed double contour; no 
laiue globule oi J.ii Budding takes place with a single 
bud at «i tune. No thick pellicle on lliiid sugar media, 
('.iill i \ iited- -( *1 vplot'tu CHS . ^ 

(ft) Vegetative elements often wifnoiit double contour. Not 
cultivated- -JUlvrosporuw . 

Tj. Vegetative (dements elong.ile:-- 

In tUiid sugar media a thick pellkle cont.iining bubbles of gas is 
tjiiickly I'roduced — Myt oitcrma. 

The geiK'ia with which wc arc concerned are ( ryiilocorcu^ and 
Pityiohjxirnin. 



h'ic.. 556. — - niA<.RAM .sH()\vi\(. I'll., 557. ( rypUHOt'Ltt'i 

Jiu DDING ChAKAC rP.K I.S I JC i »K fH Vnnt‘t lOf. 

thycoe/r/nia {.{) .imi I or u In (ftj. 

(After Uaiiben.) 

Genus Cryptocoocus Kiitzing, 1833. 

Deflnition. -Crjj'ptococcarccT with vegclalive i‘l(‘mrnis not elon- 
gate; pathogtMiic, with W'ell-develoiH'd doiilde rontoiirrhiil no globule 
of fat and only one bud at a time, and no formation of tliiek pellicle 
on fluid sugar media, ('au ho cultivated. 

Type Species.- -CrypiococLits Iionnitis Vuillemin. rqoi. 
ttemarks and Classification.- -The name Cryptococcus was intro- 
duced by Kfilzing in 1833 as the generic name for certain forms of 
his alga:, whicli he classilied as belonging to tin* subclass Malaco- 
phycea?, tribe (Tyniiu)si)erme.T. order ICremospemiete, suborder 
Mycophycea:, and family C'ryplococcaccte. This family he defined 
as: * Globuli gonimici minntissimi 7 nucosi in stratum indefinittwi 
3.nd in this family he placed three genera. Crvptococciis, 
Ulvina, and Sphrcrotilus. The genus Cryptococcus was character- 
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ized as: ' Globuli gonimid in stratum amarphum diffusum aggregatiJ 
In this genus he gathered no loss than tl^een species, all described 
by himself and mostly foiiml in Water o*fin pharmaceutical prepara- 
tions. 

His twelfth and Ihirtoonlh species were, however, more interest- 
ing. as they weK’ called Cryptococcus ccrevisiee and C. mni. 

In r83;rJVIoycn separated from the genus Cirptococ- 

cus, b(‘canse it reproduced by dsccK^res as well as by Dudding, 
and to this new genus he gave the name Saccharomyces, so that 
Cryptococcus cerevisico became Sacoharomyccs ceremske. 

Cryptococcus therefore remained for those'yeast-like fungi which 
do not reproduce by ascospores, but only by budding. 

The removal of tin* spi*cies ccrovisuc from Cryptococcus was not 
recognized by Charles Robin, and with it he grouped the fungus found 
by Remak in 1845 in the biliary passages and intestines of rabbits, 
to which in 1847 he gave the name Cryptococcus guttulatus. Later. 
howevi*r, it was also sliown to belong to the genus Saccharomyces. 

In 1873 Rivolta iiotict‘d peculiar bodies in a form of lymphangitis 
in horses, and in 1883 he and Micellone named this organism Crypto- 
cocc lis fardinin osus . * 

ll|( During this period one or two organisms had a temporal y resting- 
place in this genus — Fresenius’s Cryptococcus puiimts. 

The first case in which a crj^itococcus was definitely proved to be 
the cause of disease was Busseys case of cystic sw’cllings of the tibia 
in a woman, aged thirty-one. The bodies in question w(*re first seen 
by Buschke, but it was Busse who first proved that they were the 
true cause of the disease, and showed that they were i)athogenic to 
animals. These yeast-like organisms were found at the autopsy 
some thirteen months later to occur in sarcomatous-like growths 
consisting of young granulation tissue and giant cells, not merely 
in the cysts, but also in the lungs, kjdneys, spleen, and in a vesicle on 
thfi Cornea. The organism grew well on potato and in acid media. 
U' fermented glucose and was specially pathogenic for rats. It 
only reproduced by budding, and no endosporcs or mycelium were 
ever seen. It was this that induced Vuillemin give it the name 
Cryptococcus hominis, 1901. 

Including C. hominis] and after excluding several wrongly classi- 
fied forms, there are about fourteen species parasitic in man which 
can at present be referred to the genus Cryptococcus. e.g . : — 

Cryptococcus breweri Verdun. 1912. d(*scribed in an abscess of the 
vertebral column; C. tonkini Legendre, iqrr, found in two cases of 
blastomyt^s in Indo-Chipa. 

In additftm a number of cryptooocci have been found associated 
with cancers, sarcomata, and innocent tumours — C. ptimmeti 
Constantin, igoj; C. degefieraus Vuillemin, 1896; C. corsMti Neveu- 
Lemaire, 1908 ; (S'hessleri Rettger, 1904. 

The following have been found in the mouth or throat: — C. sul- 
Jureus Beauverie and Lesieur. 1912; C. lesieuri Beauverie and 
Lesieur, 19T2 ; C, salmoneus Sartory, 19TT ; C. gmllertnondi Bcaiuvcrie 
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and Lesieur, 1912; C. rogeri Sartory, 1911; and C. Unguoi-pilosa 
Lucet, X901. 

According to most authors. Histoplastna capsulatum Darling. 
1906, is not an animal but a vegetal parasite, and should be classified 
as a cryptococcus. 

The parasite found in cases of clironic ulcerative diTmatitis in 
America, and named C ryptococcns dermatilis (}ilcliris1 and Stokes, 
according to some anthorb, dops not belong to the genifs C'ry])to- 
cocciis of Kiitzing. but to the genus Mycodcrma of Pei’boon, itS22; 
but we have retained it under Cryptococeiis. 

Recently Chalmers and (liristopherson in the AnglO'Kgy])tian 
Sudan h;ive found a eryptocoecus in a j)eeuliar ilwase coii^ibimg nl 
spreading warts. t(» whieli they have given the naim- Mnrnu*kicis 
mosis iiniphilaphes. As the eryptoeocciN is closely a^^soeiated with 
tin* condition, the}’ have named it (‘. myrmccuc Clialmers and 
Chribtopherson. 3 <)T 4 , tmt tli(‘V wen* unable to prove* conclusive! v 
that it was the letiological facte^r, though they brought f«>rward 
sonic* facts to su])])ort such a contention. 

Cryptococcus dermatitidisCiilchrist and Siok(*s. iSoS. 

Synonyms.- Hlastomrccs dcrmalilis (iilchrist and Siokes. iSi).S: 
CrypftH'ncciis giidirisfi Viiilleniin; Zvmoncnia gilchristi di* Rc 
and (iougcrot. 

Found by Gilchrist and Stoke-^ in a ca* of chronic ulci‘ra1ivc* 
dermatitis, and latc’i* in a c'asc* which ha bc*c*n diagnosc*d as a 
tub(*r('ulide of the skin. After Gil- 
christ and Stokes’s cases, oilier » uses 
of blastomycosis due* to an identical 
or similar organism liaxc* bc*c*n 
descriln-d by Hyde. ()))peiilieiiii, 

Rickc*lls, and otheis, Ric'ketts (xm 
sider(*d these fungi to be sjirei(S*of 
Oidium, iuid prf»iHiM*d tin* name 
* oidiomycosis * to indicate* the 
disease produced by tliein. 

r. dermatitidis in the alTcx ted tis 
sues has the* a])pearance of a typic al l i 
yeast- i.r., large globular cells, ro c ,iu iiuisi* and Skiki-.s. 

to 16 fi in diainetc*r, reproducing (Alter (iiK hribl.) 

by budding. Jn cull ures, which are 

white*, besides these* globular elements, rudimenlarv mycelial tubes 
may occasionally be found, presenting lati*ral or terminal conidia ; 
asci are absent. 'Hie; fungus does not ferment sugars, and the*re 
is no feirmation of a pedlicle. Cielatine not lique*l'u'(l. 

Cryptococcus hominis Vuillemiii, 

Synonyms.- Saccharomyccs (sp. ?) liusse. iSe)4; Aielosaccharo- 
myces bnsse-hnschki de Beiinnann and Gougerot, reiog; Atch^saccharo- 
myccs rudcli de Beurmann and Gougerot, lyi i . 

os 
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l^\)und in abscesses in a woman by Busse.' '•In the pus the. fuhgtis 
presented itself in the shape of oval bodies, with a membrane 
having a double* contour. Tliose i*Jonients were arranged in groups, 
each group embedded in an amorphous substance and surrounded 
by a capsule, ('ulturally the fungus showed only roundish budding 
forms, no mycelium, no asci. Growth on solid media generally 
white. Gelcitine not liquefied, (ilucosc fermented. Pathogenic 
to rabbits, white mice, and dogs. 


Cryptoooceiis linguiB-piiossB Liufi, 19111. 

Synonym. — Saccharomvees luiguar pilosa Liu*ct, 19*)!. 

Found by Lucpt and otlicrs in ni so-called ' black ioiiguo.' It appears 
on the surface of the hvp(‘rtrf)|iliii*d lif^u.d pcapillae in the bluipe of roundish 
b(Khcs, with double «,.)ntoui. lo o fjt in diamolor. Grows easily on sugar 

riicdi.t. < iften produces pellicle in sugar 
eitvlia. frlucose and lovidose fermented. 
Attempts to reproduce tlie (liseane have 
billed. Gii6gen and TliAon htdicve. that 
' this fungus Ix'coincs p.ithogenic only when 

V .issociatcd with Xainrdia Itnqtialis. 

, l'h(* condition known under tlio name of 

^ / ‘ lingua nigra ' is caused in addition lo Iho 

‘ * . . I hove fungus, in some eases by khtsopus 

Migttr, ill other cases by Notardiu lingualis. 


Cryptococcus plimmeri Con.stantin, 1901. 

1 ound iiy riirniner in many cases of 
cam ei ; is piob inly only a saprophyte. In 
the tissues nnimlisli bodies ot various sisses, 
4 to 40 // 111 diameter, are .seen, occasionally 
budding, aticl either free or intracellular. 
Cuhivalion hus sift'« 'Tdrd <»iilv on one <u,casnin. wlieri Jl w.is found that it 
prodiK(*d a white growth on ugai .ind otliei iiu'dia. Action on gelatine and 
other sugars have not Ih-cii invosiigaied. ( / 1 {doLoccus phmmttn, acconling to 
sfime aulbors, lias bet-ii .ipplied toielhilai eh.iiiges. 


I 111 j - f rvptoiOiLUs 

hiltisee j.uci-t. 

(■Mill l-uccl, Irom Jfriiinpt.) 


Cryptococcus degenerans Vuillemiii, i.Sijo. 

Synonym. -filaU\jmyccs niK’-tmilc Hnana Konetili, 1890. 

b'ound by Koncali and otliei- in malignaul lumoiirs, sarcomata, and car- 
cLiioinata !'..isily grown; on poialo«.*s il attains a much larger size than on 
any other mednini; on gelatine mowlli gi< yish yellow. Sugar reactions 
scarcely known not ierjne.nl saciliarose, but nolliing deiinilc known 

about other sug.ws. Pathogenic for giiiuea-pigs. 

'Cryptococcns oorsellii Neveu-Lemaii igf^B. 

b'ound by Ojrselli and I'risco in a sarcoma of llw mesenteric glands. The 
fungus apiicared in the tnm«)iirs under the shape of black masses. It was 
ca.sily cultivated, and found pathogcmie. to guinea-pigs, rabbits, and dogs. 
Sugar reactions unknown. 

Cryptoeoeous hessleri Itcttger, 1904. 

Synonym. — Blastomyces hessleri Keltger, 1904. 

Isolated by Hessler from a small tumour which developed on a patient 
after a razor-cut. Easily cultivated, espeually on alkaline media. Patho- 
genic for the rabbit and guinea-pig. Sugar reactions unknown. 
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Cryptooooolu brewer! Verclnn. 1912. 

Synonym. Alelosaccharomyces brewert Verdun, 1912. 

Found by Brewer and Wood in an abscess of the vertebral column. 

Oryptoeooeus tonkini Legendre, 1911. 

Synonym. — Blastomyces iouktni Legendre. 1911. 

Found by Legendre m two cases oi bhistomycosis in Indo-Chiiia Piiioy 
considers that the characters given are not .sufficient to croaU' a new species 
for it. 

Cryptocoocue sulfureus Bcauvcric and Lesuiir, 191.2. 

Found by Beauverie and T.ehiour in certain jduiryngeal lo-siim*, of a case ol 
typhoid. Ferments slightly doxtrasc, saccliaruse, tind lactose 

Cryptoooecus leaieur! Beauverie and Le.sieiir, 1912. 

Found in a case of .stomatitts. FermenU dextro.so only. 

Gryptoeoeous salmoneus Sartory, 1911. 

Described by Sartory. Found in human gastric juic(‘. Growth on ti.sual 
media of a pinkish or redilish colour, iioes not ferment any sugar. Slowly 
coagulates milk. 

Gryptoeoeous guillermondi Beauverie atul fa:sieiir, ii)i2. 

Found by GuillermoiuL au<l la^sieur in cast's of stomatitis. 

Cellular elonieriLs lu situ sjdieiical, 10-25 imcrons, surrcuinded by large 
mucilaginous capsule. Grtiwth on agar white or slightly yellowish. On 
potato scanty growth, white. Gelatine not li(]nelied. l)t>e.s iu>T lerineiit any 
.sugar. 


Cryptocoeeus harteri iW l^vurinaiin and Goiigernt. 1913. 

Synonym.— -A lelosaccharom VI 0^ haHtn dc Ih^unnami aiidtiougcrol , 

1913- 

Cells oval, 4 -(> and :j- 3 niicroiis. (irowth on sugar media and 
gelatine, whidi is fiol liquciied \tlule. JX)(‘S not fennciit any 
sugar. Found by Harter in a ease of sysU niic bla&toni\’eusi.‘^. 

Cryptoooecus hudelo <lt' Ifeurmaun and Goiigerol. 1914. 

Qdlnlar elements %n sUn niudlj’- spherical, 2-20 tuicion'*; at times ov.il, 
oa.sily gi'own. Colonics wliit'*; gelatine not hquefied. Giowlh on potato at 
first wliile, later yellow, and iinally reddish or blackish. Found by Hudelo, 
Duval, and Loodencli in a case of perio-stitis. • 

Gryptoeoeous membranogenes Steinhouse. 791(1. 

Cellular elements roundish, 7-8 micraiis in diamelcT, with very distinct 
double contour. Surrounded by a thick ca^isulc. BilsIIv grown on all the 
usual culture media. Colonies white. Gelatine not liquelh'd. F'ernieiits 
with gas production glucose but not maltosi*. lactose, or saccharose. Action 
on other sugars not known. Ver}* pf'ithogeiiic for rabbits. 

Found by Steinhouse in 1910 in a case of scarlet lever showing symptoms 
of tracheal obstruction. 

Gryptoeoeous epldermldis Castellani, 1914. 

Found by Castellani in saccharomycosis opidermica. Cells oi vciy variable 
sine. Has not yet been cultivated. 
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OrypioeoeooB nlger Vuaiemin. 

Found by MaiTucci and Sirleo. in 1895, in a pulmonary myxoma of a 
guinea-pig. Cells in situ round or ovoid, ivith thick mucilaginous mem- 
brane. VVlule on most nuHlia; on potato ^Own or black. Gelatine not 
liqiiciied. Said to termeiil mcilto.se. Nothing known about other sugars. 

Cryptoooeoiis lithogenes San b'eluf 

Synonym. .SV/aAco''>/urc<\s lithogenes San IVlire. 

Found by Sail i'Vliw in the lymphatic glamls (»f an nx. Roundish cidls 
with a inombiaiie wlueh i.s at times (.alcilii'd. Growths whitish on mast 
media, ilark brownish after a time on potato, (k'icitine not liquefied. 

Cryptoeoeeus granulomatogenes (San Feli<e). 

Synonym.- Sacchavomyccs grayiulomaUn^t Hi ^ Sfin I'elu e. 

Isolated Irom the lung ol a hog li\ Sail I elu e. It gro\\.‘- ea'»ily ononliiiaiy 
laboratory lin'd la pioilui mg w iiiir 1 idoiiies. It does not liquefy gelatine, but 
it prod IK es blight rose-red lugintiil on slues id pear and on honey. 

Cryptoeoeeus fareiminosus (Rivolta and Micdloiie, 1883). 

Synonyms.- -r-Vy/i/nroi t'/zs- tokishigei Vuillemiii; LymfhosporidiwH 
cqiti (ktspenni, rgoiS; Lnn ocviozoou pi ropiasm aides Ihicloux, 190S. 

Definition.- -Vegetative c*ell> in sifn. oval or roiiiidisli. with well- 
marked double cunttiur. 

Remarks.— -It is often iiieluded in liyinTlrophied endothelial cells 
and in leucocytes in the lesioits in horses sulfering from lynijihan- 
gitis cpiz(X)lica in Euro])e. Afiica. Asia, and Ameiica, 

Cultivation.- It is uf ditlu uJt < ulti\.ttinii. ^egie and Ihxjiud 
have used with success a inedinin made of ag.ir and dried horse-dung. 
Sugar reactions are unknown. 

Cryptoeoeeus eapsulatus (Dai ling, lyoO). 

Synonym.- ■ 7 / /s/d/j/(i,s;;n/ iupsn/aliini D.uling, kjoO. 

Definition.- -In the alfected tissm- the parasite apjieais in round 
or oval form, measuring 14 microns in diameter, and enclosed in an 
achromatie lefraeljle capsule, ( ultivatioii so far iiegalixe. 

Remarks.- -It was found by Darling in tln^ endothelial cells of 
Ct'L])illaries and .-mall bloodves.-.! Is in the lungs, spleen, liver, inle.s- 
tines, and lymph glands, as well as in iht* leucocytes. It was con- 
sidered by Darling and others lo bi‘ a ]»roto/x)(hi, and for it the 
genus Hisfoplasniu was cre.ated. At pn*sc nl there is a consensus 
of opinion that it is a Cryptacoa it>. 

Pathogenicity, -it is jiathogcnic lor man. can-.ing dis.‘iwninated, 
hyaline, jweiidogranulomat.i in tfie lungs, splenomegaly, necrotic 
areas in the liver, and ulceiatioii of the small and lingo intestines. 

Cryptoeoeeus ruber Dennie. rSSij. 

Synonym.- Saccharomyccs J)einne. rbSi). 

This organism was found in the stools ol ehildreii sulfering from 
enteritis and also in certain spc'cimens ol milk. 

It grow's e-asily on ordinary laboratoiy media, producing red 
colonies. According to Casagrandi. it does not feiiiieiit any .sugaj . 
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Cryptoeoccus myrmeclsB Chalmers and Christophcrson. 191^. 

Cryj)toc.occus measuring I •4-2 ‘I microns in diainetor. found in a 
rjise of miirmekiasmosis amfihilaphes in tlu* Anglo-lCgyptian Sudan. 

All attcin j)ls at cultivatum on a large* scries of media uikUt aerobic 
and anaerobic conditions at 20®. 37''*. and 40*' ('. failc'd. as did inocula- 
tions into monkeys and dogs. It was namc'xl b('caust‘ of its associa- 
tion willi tlif* peculiar disease callc'd muniiekiasiiiosis. but evidence 
was wanting that it was the causal organism, allhougli its associa- 
tion was intimate. 


Genus Pityrosporum Subonraiid, 1895. 

Synonym . — Dermaiophyton Dodd, 1910. 

Deflnition. -Cryptococcaceje witlunit well developed double con- 
tour. 

Type Species. -Pitvronporiim ovale (Hizzf)ZZ(‘io, 1SS2). 

Remarks and Glassification, d'his genus, which is dinicult to 
classify, is allied in ap]H*aranct‘ in some foniis, to a biulding yeast, 
and as such comi“> ch»se to (‘ryptoroecus. No species has so far 
hvvn cultivatt'd (Dodd I'laims to have ciiltivatid P, malaasezi), 
but two an' known- viz. : P. ovale Hizzoz/ero, 1S82 (synonyms, Sac- 
charomyccs capillitii Dudemans and Pekelharing, 1885; 5 . sphecricus 
Bizzozzero. 1SS4 ; 5 . o^^alis Bizzozzero, t88o ; Pityrosporum malas- 
sezi Sabouraud, 1^95, often called the hot th* bacillus of Mtdasscz, in 
cases of pityriasis simplex capitis and pityriaMs alba in Burope) 
and P. cauilici (('astellani, kjoS) in cases of seb«>rrh<ea capitis in 
children in ('eyhni. 

I'hey may be distinguished as billows: - 

A I'ltihk-sluitKsl <ir s ^5 lUKpins, Init usually small —Oi/a/c. 

H. (iontM'.illy r<Miii(li'«h, ^ In lO iim khi'i. hut usii.tlly l.irgo -'CaniUct, 


§ 



■i: . ^ 



500. — T*ityrospoviiii\ ovule 

iilZZOZZKKO. 


5 * 11 . -PUyiobpfruni oeaU 
iilZZOZZEKO. 


(Attur Saboiiiaud.) 


Pityrosporum ovale (Bizzozzero, 1882). 

Synonyms.- Saccharamyces avails Bizzozzero, 1882 ; Pityrosporum 
inalassezi Sabouraud. 1895. Usual term : botth* bacillus of Malassez. 

This organism was first described by Bizzozzero, who considered 
it to be a Saccharomyces, Malassez and Sabouraud associated this 
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organism with the {Etiology of pityriasis simplex capitis and pityria- 
sis alba. 

Its shape somewhat resembles a budding yeast or a flask. The 
size varies greatly; the maximum diameter of s«jme individuals 
may l>e as much as to to 15 ft, but much smaller fonns (3 to^5 //) 
are found. 

Pityrosponim cantliei (Casi('llaiii, ic)oS), 

Synonym.- -Saccharomyces autilici ('astellani, 1908. 

Somewhat similai UiPitvrosl^oyiim mnile, but the cells arc generally 
rouiidi.sh and on the a vernge larg(‘r (5 to 16 /*). Probably the cause 
of a variety of s<.-b(»rrhiea of tin* scalp occasionally met with in 
children in the tropics. 


“Family 2: OosroRACiiiK Snccardo, 1886. 

Definition. — Blastosporineai in which the hyphte may be long or 
little diffi-rent from the spore*^, which are typically in chains. 

Classification. — ^'I'his family is dividc:d into ‘several trmera- -tf.g. 
Oi^shora Wallroth. 1833; Mnmlia Persiwni. 1707; m^dJJidiion \Ai\k, 
i8o<|. which may be distinguished follows:- - 

A Ifyplia* lliin, ‘ hurl, .simple, or nearly simple, Icrnunating 111 chains 
of Spores-- Oospora, 

M Jlypha* not thin, often long and bnindied: — 

I. Sporophores simple or siibsimple, typk..illy witJi disjunction 

appciratns. Glucose completely fermented, g.is bi'ing pro- 
duced. Numerous budding forms in culiures - -Monilia 

II . Sporophores simple, .se3>tate often with disjiini.iu)n ap]i2iratus. 

Gl(ico.se not completely fermented, gas not being pioduccd. 

T 3 udding forms rare in cultures -Oidiitw. 

These genera may now be briefly describ(*d. 

Genus Oospora \\ allrolh, 1833. 

Definition.- -Onsjioracofc with a lax or compact mycelium in 
which the hypha- are slender, septate, anil marked by differentiated 
nuchd. The fertile hypha' are short, .sleinler, and nearly simple. 
The coiiidia, whicli are globose or ovoidal, hyaline or brightly 
coloured, are arranged regularly in chains. 

Remarks.- --Saccardo in his * Sylloge Fungorum * recognizes a 
large number of species as belonging to this genus, and these are 
grouped into sijctions by the vaiydng eoloiir of the conidia. 

The only species kiiow'n to cause disease^in animals referable to 
this genus is O.^spora cavina Sabrazes, 1893, which causes favus in 
dogs, and which can i)i’oducc an eruption resembling ringworm 
when inoculated into man. According to Sabouraud, now-ever, it 
has never been known to cause disease in man spontaneously 
without experimental inoculation), and is therefore of little import- 
ance at present. 

Vuillcmin considers that Achorion schoenleini Lebert, 1845, the 
fungus of favus of human origin, belongs to this genus. 
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Genus Monilia Persoon, T7q7.- 
Definition.- - -Vajifiic . 

Or^:inal Definition. — Slipitaia aul effusa hyssoidca, Fila mmilt- 
fotmis articitPda. 

Botanical Definition.- <Sparophores simple or subsirnph*. prodnnng 
by constriction at their ('xircmities a diain of large hmon-shapecl 
conidia. often provided with a disjunction apparatus. 

Usual Definition. — Oosporacea* possessing in situ budding forms 
and myw'lial threads, w'hich latter are often long and branch<*d; in 
cultures mostly budding forms, but sometimes filaments, in which 
thallospf)res of the blastospore type arc fonnod. (ilucosc and often 
other carbohydrate m(‘dia fermented with the production of gas. 



Kig. -MonUia Iropt- I’k;. Moniha int&stinalis Castkl- 

calis Casti'.llani. 1<'kesii iam I*reimrath)n j-rom Gutcose 

PKKPARAnO.Wl-'ROM SrUTUM. Ci'i rrM<i. 


Nomenclature. — \ few words are necessary with regard to the 
nomenclature and the synonyms, as tlu' greatest confusion has 
existed with regard to this genus. The first description of the genus 
Monilia, as wc understand it. was given by Persoon as ‘ Stipiiafa, aut 
effusa hyssoidea, Fila moniliformias articulata' and the first date 
^ven by Saccardo 1797, though the earli(‘St wc have found is in his 
book of 180T. The. name is derived from mnnile, a necklace. 
Link's description in (iinclin's thirteenth (‘dition (really the four- 
teenth edition! of Linnaius's ‘ Systema Natura,’ 1791. refers, it is 
true, to Mnnilia anrea (Link, 1791), but it was describ(*d as Oidiuni 
aureum Link, 1791. The other synonyms do not n^quire explana- 
tion. 

We have not included the genus Zvmoncma de Beunnann and 
Gougerot, 1909. in the synonyms because Z. ^ikhristi, the cause of 
American blastomycosis, more usually called Cryptococcm gilchtisii^ 
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sjiid to laii'ral as wdl as it-rniinal conidia, and is classified 
luTi* a cryptococcuM. 

riu* t^enus * ParasiK r/i(inmvc( s ' tie 'Bciirmaim and (Tougernt, 
with its spirirs/^wviMiifArtmwytvs* //rty/m Widiin, 1912, found 
in a (Msr. of ciitrritis with liepatic. bronrliial, and rutaneous lesions, 
has not nirn lv y« asl-lik** forms, but M‘j)tali* hyphie, but it is not 
known wlirlln r it deVi‘lops tenninal c(»nidia in chains, and then*- 
fon- it may. at pivsml. correctly be placeil in the gi*nus ('rypto- 
cocciis iiiiiil mure i^ knuwn about it: aiirl the same remarks apply, 
we tliink, Paroulmnycrs ()ucrat and Laroche. 1909. 



J l.1* .y> |. I lLl. V* , ,•>(>. 

iMf.. yi|. Moniha zryhmtt.i I'amiiinm (linnsi A«.Ai< CcLTirKC. 

30 S. -Monilui 'iixfiu /mils ('\siiham. Aoak ('aiLTCKK. 

Fn. -Momlui mm (' \si mi ani. ('.i.md-i \i.\k Culicru. 


Remarks. -A number of species belonging to this genus arc 
known to in natun* growing on decomposing wood, dead leaves, 
and fruits. 

Th(' number of spe< i< known to infect man has been considerably 
extended during rec«.*nt years by Castcllani. The Monilias arc of 
importance in that they are considered to be the fctiological agents 
of thrush, bronchomycosis (/)rn parte), some dermatoraycoscs, and, 
according to certain autliors, of sprue. 

Type Speeies. — It is difficult to know which is really the type 
species of this genus, but probably it is Monilia anrra (T.ink, 1791). 
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Geographical DistributioiL- - -Possibly world-wide. 

Biological Characters.* -Some species clot milk, ollicrs have no 
action on this medium; some species liquefy g(‘laline and serum. 
Certain fungi of this gt»nus, when growing on scTiim, produce* a 
peculiar zone of brownish or black discoloration of the mc^diiim all 
round the growth lining llie serum of Bos indicus. riie bio- 
clit*mical properties and sugar reactions vary Irom s])ecies to 
species. Kal)bits can be immunized for thesi* iungi, and alteni]>ts 
to use the iminunizalion and agglutination reactions in the differ- 
entiation of t lie various species have been made witli only ])artial 
success, as there is a largo production of co-aggluliiiins in addition 
to the spociiic ones for very differ(mt fungi- e,g,, fungi of tin* g(*niis 
Sporotrichim. 

Pathogenicity.- -Fungi of this genus are the* ittiological agents of 
thrush, some types of broncliomycc^es, and some derm atomy coses. 

Classiflcatioii.- -'I hen* has been and llu're is still a great deal of 
confusion in the <'lassilieation of such fungi. Many of the species of 
this geiniN can liardly be ilislinguished li\ purely moiphological and 
botanical diaracteis. We an* of o]»iiiion that the classitication 
should be based, not (miy on morphologieal data, but also on bio- 
cbeniical characti'is and immunization phenomena. Among tlie 
bioehemical properties, the most important me thi* actions on milk, 
gelatine, seniin, and on sugar broths. A large number of sugars 
should be used in the same manner as is done in tin* elassi beat ion 
of the various species of intestinal bacteria. It is to be noted that 
the reactions with certain sugars arc constant, while with others 
(lor iiistaiiee, maiiiiite) these may vary: and the lermeiilali\ e power 
on eeilain sugars c.g., galactosi*- may In* ra]>i(lly lost. Hence 
S]n*cies should In- coin])an‘d cmly in strains rec ently isolaterl. It is 
to be noted also that in analogy to inic'siinal bacteria, a s])ecies 
may be trained to fc*nneiit (ertaiii sugars on which it did not act 
when rec<*iitlv isoluted. 

While taking all this into account, wc* be lieve* the inve-stigation 
of the various biochemic'al reactions to be of great value for classify- 
ing these fungi, and for this purpose give the tfiblc^, on ]>]). 1082, lo^j. 

Determination of Species.— liy means of the* sugar reactions 
it is possible to divide the species of Monilia into groups by the use 
of the following carbohydrates- - viz., gluc(>se. Jevuloso, maltose, 
galactose, saccharose, inulin. and dextrin. When the Monilia is 
classified into its gruuj) it is easy, by mc'ans of the* table <»n 
p]). 1082, 10«S to make the specific determination 

A. Gas produced in glucose only -Group I., liaUanu.a ^luiip: — M, bal- 
camca, M, parabalcavica. ~ 

K. Gas produced in glucose ami /cwm/osc— G roup 11., Krusei group: — 
lif. krusei, M. parakrusei. 

C. Gas produced in glucose, Icvidose, and maltose — Group III., Pinoyi 
group.— M. pinoyi, M. naharroi. 

J), Gas produced in glucose, levulose, maltose, and galactose — Group IV., 
Metdlondinensis group — M. wetalofidinensis^ M, pseudometaloK^ 
dinensis. 
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OF THE FUNGI IN ALKIABKTICAL ORDER : REACTIONS 

.. . -- 

, 'Ml mu'* ‘ Glu- I {Galac-|saccli.i- I-ic- | Man- . T»ul- T)c\- j 

ijemiA MiiiiUia. h,m. .* | lose, j losi*. ; ipsp. losi*. j niitr. . i ilt tun. j 

M- cilbd. ('tistclltini . . 

\C 

AG 

AG 

AG 

AC. 

A 

(> 

0 

0 

0 i 

M. Albicans Kobin, cmd. C.ist . 

\C 

A('i 

At'is 

.VC.S 

Ac; 

.Vv's 

t) • 

t) 

o 

() 1 

M. balcanica Cnsi 

() ■ 

AG 

As 

t> 

t) 

O 

0 

^ . 

o 

0 i 

M. blancliardi Cast. 

.\XS 

AC^s 

A 

A 

A 

A 

O 1 

o 

0 

t) ' 

M. bronchialis Cast. 

Ml 

() 

\Ct 

AG 

At; 

() 

AGs 

t) ■ 

o 

tj 

A ' 

M. burgcssi Cast 

(1 

.\t«s 

A 

VG-< 

A 

.VCis 

t) . 

o 

o 

G j 

M. chalmcrsi Cost 

\lw 
\-. ' 

AG 

AG 

As 

AGs . 

AG 

0 

o ! 

0 i 

I 

C) 

M. deco]oran.s Cast, and Li iw 

TTk 

\iC 

.\G 

AG 

AG 

A 

A 

t) 

0 ' 

0 i 

A . 

M. enterica Ciisl. . . 


u; 

Atx 

\(j 

AG 

i\G 

(J 

As 1 

o 

As . 

M. fax:alis Ciist 

A 

.\(; 

.AG 

AG 

At:s 

A(;s 

t) 

o i 

0 

0 

M. guillcnnondi ('.inI. 

II 

VJ- 

AC. 

AG 

As 

A 

AG 

t) 

t) 

o 

t) 

M. insolita Cast 

.\s 

\(. 

.\(f 

\t. 

.\t; 

At. 

i) 

As ■ 

() 

0 

M. inlf\stinalis Cast 

\I»S 

\(. 

w; 

As 

A 

A 

o 

C) 

u 

t) 

M. krusiti CcLsi 

( ) 

AG 

At: 

() 

<) 

tJ 

l.v 

O . 

0 

o 

M. loiulincnsis Cast 

AC . 

.VC. 

ac; 

A 

A 

A 

A 

G 

t) 

o 

M. lustijTi Cast 

Vs 

A 

AC is 

A\s 

A 

ACis 

G 

O 

G 

A 

M. macedoiiiensLs (Vust. 

AC ■ 

Ati 

\t. 

Aort) 

AG 

At; 

t) 

0 

0 

t> 

M. mctalondinen.si.s Cast . . . 

U 

AG 

At: 

AG 

AG 

t> 

0 

0 

G 

G ■ 

M. roetatropicdlis Cast 

AC 

A(i 

AG 

AG 

AG 

Ac; 

o 

G 

G 

0 

M. nabarrd Cii.st 

AC 

Atx 

AG 

AG 

O 

0 

C) 

O 

G 

G 

M. negrii Cast 

A's 

At; 

Ac; 

As 

AC;s 

AG 

o 

<> 1 

O 

0 

1 

M. nilida Cast 

*\iK 

AG 

At; 

A 

A 

A 

A 

A 

0 

Avs , 

M. nivoa Cast 

() 

A(; 

At; 

AG 

.vc; 

AGs 

O 

U . 

0 

0 i 


VIk 










M. paral)al(:aiiica C<i*it. 

AC 

AC. 

As 

1) 

G 

t) 

t) 

t) 

G 

0 ‘ 

M. paiachalmersi Cast. 

.\C 

At; 

.\c; 

t> 

.At; 

.At; 

t) 

t) ‘ 

t) 

0 i 
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FZrKGI mPERFECTl 


IC. r^.'is prndiu'ocl in glucose, levutosf, maltose, galactose, and saccharose-^ 
Group V., Trof^Ualis group:— M. ivnptcalis, ;U. paralropicalis, 
M. pultHonalis, U. tjivi'tf, M. insolita, M. enteric a. 

F. Gas produred in fi/neose, levulose, and saccharose- -Group VI.. Guiller- 
group M . giiilleriNondi, M. pscitdoffuillt ntinnili. 

11 . Citis proilu* i'll 111 glarose, levulose. galactose, sanhaiose, and itiuliH — 
(•roup VII., Chalmersi group -j 1 /. chtiliuersi, M. /uciOLhalmcrst. 

M. If/i'fi I (ion II 

1 . (ias prodiKiul lu lactose and other iarf‘ohvdriilt'> Group Vlll., Pseudi}- 
Uofneahs group -jl/. pseudohopitalK. 

K. G.is proiliicod m dextrin 111 aiitlitnm to otlii-r sugar‘1 — Gioiip IX., 
l*snidolondinensi,\ gioiip. M. p>t iidn/ondincnsis. 

Species believed to In ivtiobigicat faitots of disease in iiutn ■— 

1 . Sprues found m ihtitsh and tilhed inftctions 

1. M alhicaii'^ (K'uhiii. 1^30 

2. S\ .lllll fC’.isfi-lhmi. JOT I). 

1. \r loiiiliiK'iisi^ {Ch'* i'lLnii, 1010) 

.} .M 111' t.iloiiil]iii‘n'%is (Ca^ti'll.ini, itiiO) 

1 M. tiopif'.ilis (I'.isii-llaiii, .Lilli most of 1 host* found in 

ia'Ol)(*llO|| 1 \l‘«)')lS. 

11 . Spei les found in faonc hoinvi o-^is 
(1 M tiopu.dis '( .1 of t'il.iiii 

III .'^piiits found m o!ont\ii‘as 

; M. 1 1101 ■(' ish II.imi. iooi)) 

IV SpeciC’i found in pinta 

8 . .M luoiitoy.ii U.iiii, Kjoy 

V. Spent s fiund in ca^es of ueneiali-itd uwnilioniycoses : — 
i». M. ros»M f/onimi. low 

I». Spei le'i a'isnriatid •eit/i a i//.sYrt'‘i* in man 
I. .Isnoinafed iVith bvoiit fioniviosi » * - 

{a) liv their presence in the sputum of casts of brom honivcosis 





.jn alphabetii at ordi i ' • 


1 

:m 

guiUtu nioiidi ((mIsIi‘ 11.1111, loio}. 


2 

M 

kruM'i looip 


.1 

M 

IlCglJl (('..isti'll.llil, I'lIO) 


1- 

M. 

iiitid.i (('.isti'll.Lin 


5 

M 

p<ir.llvl llsiM li.Llll, iOJO), 


0 

\r 

rri))ic.ijis (C.ist(*lJ«iui. tol'j). 


7 

M 

piimvi •(' istflKini, ioio). 


8 . 

M 

psi-uilo tiii]iiiMlis (Cistellaiii, 1910) 

l/'l 

/fv 

thetr piesemt in la one Intis : - 


T. 

M. 

i'liidnu'r-^i d^.isii*U,uii. 11112). 



M 

par.u hiiliiKTsi ((. .iMi'llaui, Kji'i). 



M 

In ill dfM'lS (I’lpHM. Il>|S). 

(') 

Hv 

their presence in human sputum : - 


1 

M. 

bal'Miiira (CUisti ll.nii. loi(i). 


». 

M 

broiiihialis ((Ustrlkiiii, loio). 


? 

M. 

ii.ibarroi ('.i-sli-ll.iin. 1917. 


1. 

iM. 

iiiviM (('astcllaiu, ioio)> 


•i. 

M. 

IMral) l]i:<iiiic<i (('astollani, T9 16) 


h 

M. 

ps<>Lido giiillmnoiidi (Oistollani, irn^O 


7 

M. 

{iSiMido-londinonsis (Cabti'llani. 19 lO). 


8 . 

M. 

pulmoii.ilis (Caslell.ini, 1911). 


9. 

M. 

zeylaiiic.i (C^ibtellani. 1910). 

(<i) 

liy 

their presence in tea-diist - 


1. 

M. 

blanchardi (C^isti'lLini, 1012). 


2. 

M. 

liistigi (Caslellani. 1912). 


3 - 

M. 

purryj (Ca'^li'llaiii, 1912). 



MONILIA X0S5 

II. Associated with sprue ^ 

1. M. decolorans Castcllani and Low, T913. 

2. M. enterica Castcllani. 1911. 

3. M. faecalis Castellani. 1911. 

4. M. insohla Caslollani, 191 r. 

3. M. intcstiiidlis Cahtell.1111, jciji. 

C. Species found in vaginal discharge ni the tropics and in Europe : — 

1. M. bcilaiiica (('asli-iUni. 10 lO). 

2. M. motalondiiionsis (('ahlclliLin, 1910). 

^ -M. riciliorroi (('aslollani, 1917). 

4. M. pdraluli .iiiK M (C'astdUmi, 1919}. 

5. i\f. pinovi (I'fislt'liiiin, 1910). 

fi, j\f. (( :isU'Ilani. 1). 

I) species fniind ni man, but not iha^silird ;■ -- 

T. iM. liU'lfM li.ini, 

j .M. lac'tK (iltir pii^. 

A brii'l dcscrii)li(»n of llusc s]KTit*s nmy lx- 

Monilia albieans Kobin. 1833. 

Synonyms. Oidimn alhuans Robin. 3S33: Svyini^o^^pora rohim 
OuiiKjiiimd. iNkS; Saccluiromvtcs alhicans Rtxs. TS77; Momlia 
alhican^i Endotnycc\ alhicans N uilh'inin. 189S. 

Oik* of tin* fungi giving risr to thni*-h. Widely diffcri‘nl descrip- 
tions liiivt* b(*cn given of tlie so-( idled thrush-fungus. Some auihori- 
tit*s (Hewett) slnte that the organism liqui ru'S gelatine; olherb afVirni 
ilie revei*se. Several \vritci*s give it iis clotting milk, others 
having no action on this medinin. ('a^tell.ini has demonstrated 
that man can bi* af[(*cted by numerous dilferent '-])e(‘ies of Monilia, 
and that the term thiush-fungus 
[Oidiitni alhiran^, Endo/nytysalhiian^. 

Monilia ciUn^ams) has been m tin- 
past used to tover a number ol 
different spec ie>. in the same manner 
that the term />*. ioli was for yeai'^ 
applied to a multitude of difh-reni 
intestinal bacteria, when a le w fer- 
mentation tests only were carried 
out. As the s]n*cies . 1 /. idhicans 
has te) bi* sj)lil into many species, 
wc keep the* term M . albtcans for the ^pi-c ics which we an* now 
describing, and which clots milk and liqiieli(*s gelatine. 

Parasitic Lite.- -'I'liis fungus fot ms white- ])alrhe*s on tlic tongue and 
oral mucosa. 'I'be patche*s are easily de*lache*cl. A particle- of tin* 
patch examined inicroscopically .shows se*ptate mye'dial tlireads, 
occasionally rainilied, with .segments straight or .Mjinew'liat bent, 
and easily dissociale*d. ICacli se'gme*nl is about jo /i, in length 
and 3 105 /^ in bre*adth. At the tcnninal end of eacb mycelial thread 
tim e or four shorter ovoid ole-ments are found, whie h re produce by 
budding. Some" similar ovoid or roundish globular re*fringe'iit cells 
may be observed originating laterally at tlie sei)talionb of the myce- 
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FUmi IMPERFFCTI 


liuni. Thrse globular clniicnls (coriidia) become detached, and 
reproduce by budding. 

Cultures.- -nu* fungus grows best of all on slightly acid Sabou- 
raud s mjiltose agar or on glucose agar, but grows fairly well also 
on all alkaline iiu'dia. In cultures the fungus appears under two 
forms — a globular form morphologically similar to a typical yeast, 
and reproducing by budding; a fikimcntoiis form, showing mycelial 
threads, simple* or ramilied. J.stj and internal spores, as in the 
genus Eyuiomyces, are absent. On Saboiiraud’s and glucose agar 
the growth abundant, smootli, of a 
cR*ainy-white colour; on ordinary agar the 
growth is less abundant. Crclatinc and 
serum are viTv slowly liqucrie<l. Milk is 
n'lich ii'il acid, and after a lime it clots, 
i he Miigar reactions are given iii the table. 

Pathogenicity.— il/. ailncans is one of the 
fungi which gives rise to thrush, lliis 
condition may be due to several different 
fungi -.If. tifhicuns, Kndomyces vuillcmini, 
M Iropiialis, vie. (p. 1 7 .| j j . Thrush is gene- 
rally restriebid to the oral mucosa, but in cer- 
tain cases it may spread to the (esophagus, 
sloiiiach. intestine. M . a'bicans has been 
fouiul also in a few cases of bronchoniycosis. 

Monilia tropicalis (Castellani, kjoq). 

Synonym.- -Entloniycos tropicalis Casl(*l- 
lani, Kjof). 

Found by ('astellani in Ceylon in many 
ease*- of bnnichoinycosis. In the expcctora- 
lif)ii romid or oval shape yeast-like cells 
are seen, and at tiim*s st*gnieuts of inyce- 
liuiii. ('ultiires are ea.sily olitained on 
Sabouraud's or glucose agar, and even 
on ordinary agar. 11 grows more abund- 
antly on *^lighily arid than on alkaline 
Fig. 568.— )/ji- media. <')ii Sabouraud’s and glucose agar 
crt/w-CASTKt,LANi ihu gFOWtli isabundant. creamy white, with 

a smooth surface when young; often 
slightly c.riiikle.d wlien old. Ihe growth is composed pmcticallj' 
of only globular yeast-liki* cell>. while, in the water of condensa- 
tion globular cells" and mycelium may be found together. A little 
mycelium may be found, lu)W('ver, occasionally in the growth on 
the .slope. Ascus formations are absent, (ielaline and scrum 
arc not liquefied; there is no browmish discoloration of the scrum, 
as is the case wdth some other species of Monilia (Af . insolita, etc.). 
Litmus milk is generally rendered acid, but is not clotted. The 
sugar reactions will be found in the table on pp. icM2, lofij. It 
produces acid and gas in glucose, levulose, maltose, and also, in less 
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amount, in galactose and sacch'aiosc. After some transplantations 
it often loses its fermentative power on galactose and saccharose. 

Pathogenicity. — Is the commonest cause of a type of broiidiomy- 
cosis (see Bronchomoniliasis, p. 1880). In Ceylon it has been found 
by Castellani also in a few cases of thrush, and in a case of pseudo- 
diphtheria which terminated fatally. This case was a little native girl . 
who developed white patches on the tonsils, uvula, and soft palat^.. 
The microscopical examination rcvealeil absence of ZJ. diphlhcriao and 
presen<;e of M. tropicalis. Symptoms of broncho-pneumonia soon 
developed, and the child died. At the autopsy the fungus was found 
in enormous amount in the bronchi; it was patliogeiiic for guinea-pigs. 

Honilia paratropicalls ((/dstoliani. i()oo). 

Synonym.— payatropical»b CastiHani, iqk*. 

Found in some coses of bronchomycosis by Castellani. Micro- 
scopically and on Sobouraiurs and glucose agars identical with .17. 
tropicalis. Docs not coagulate milk. Dil^er'^ from the typical 
M. tropicalis by ])roducing acid and gas in very large amount in 
saccharose and in rendering rh.xlrin acid (see table). 

'J'hc same fungus, or a very similar one. was hmiid in two cases 
of blastojnycosis (d the skin in ('eylon. 

Monilia pseudo-tropieaiis (Castellani, kjto). 

Synonym, -lindomyccs pscudn-fropicalis Caaivlhinh i()io. • 

I'ound by ('ashillani in a le.w eases of bronchomycosis. Differs 
from M. tropicalis and M, paratropicalis by clotting milk and fer- 
mi'utiiig lacto-ic with the production of gas. For the sugar n- 
actioiis see table. 

Monilia metatropicalis('ast(‘1laiii. iorf>- 

I')ilfers from M, tropicalis in clotting milk 

Monilia bronchialis (('astellani. rcjio). 

Synonym, - ^ICftdnmvccs bronchialis ('astellani. lyio. 

Found ill .sputum, ( olonies white. Has no action on milk, 
gf'latine, stTuui. Sugar reactions are found in the labli*. 

Monilia Chalmers! ('astellani, 1912. • 

Found by Castellani in a case of bronchitis. ('olonk*s of white 
colour. Keuders the milk first slightly acid, then alkaline. Docs 
not liquefy either gelatine? or scrum. .Sugar reactions are collected 
in the table. 

Monilia parachalmersi (Caslellani. 1917). 

Differs from Af. chalmcrsi in slowly liquefying gelatine and in 
other minor characters. Found in sputum. 

Honilia macodonlensis Castellani. 1917. 

Found in sputum. Clots milk. Belongs to the Chalmersi group. 
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Monilla guUlermoilBi (Castellani, 1910). 

Synonym . — Endomyces guillertnondi Castdlani, 1910. 

Observed in sputum once by Castellani. Milk is rendered 
alkaline. Scjrum and gelatine are not liquefied. For sugar re- 
actions see table. 

Monilia pseudo-guillermondi Castellani. 1916. 

Clots milk. 

Monilia nivea (('astellani. Tf^To). 

Synonym.- -Endomyces nivetts ('aslellaiii. 

Found in a sample of sputum whi‘*li had not been rollected in a 
sterile vessel. Of doubtful pathogenicity. For cullural and bio- 
chemical charaetiTS see labli*. 

Monilia nitida (('asteli.ini. niro). 

Synonym.- -Endomyres ('astcllani. rzjio. 

Obserxed in a sample (d sputum by ('astellani. Of doubtful 
pathogeiiirilv. Milk is rendered firM ar id, then dirolourized and 
clotted. OtluT cultuial character^ are lound in the table. 

Monilia zeylanica (Clast ellani, loro). 

Synonym.-- -i:w</r»/zivi es- zcvlanicm Castellani, rcjio. 

Found in spiituin by ('astellani. (irowth on glucose agar of a 
yellowish colour. Milk is reiideri*d very acid and is sh)wly clottr'd. 
Gelatine and serum are not liquefied. Does not produce gas in 
any carbohydratr*, with the doubtful exception of ralliiiosi'. 

Monilia krusei (('astellani. ipor;). 

Synonyms. San/iaiouiyirs kritsvi ('astellani. Endomyces kntse.i 
C.astellani. 

Found in sputum by ('a'^ti‘ll.ini. lu s])uluiu it ap})eared as a 
saccharoinyces. and in ('ultures bad all thi* charact«‘rs of a saccharo- 
niyct's at iirst. except that ur) aM'i were observi/d; after several 
generations a little niyceliuin was jiresent on Saboiiraud’s agar. 
The sugar ri*aetioiis are found in the table. It proclucis acid and 
gas in glucose and leviilose. Its reactions remain constant after 

ten years. Monilia pinoyi (Castellani, 1910). 

Synonym.- -Endomyces fiinoyi C' astellani, 1910. 

l^'ornul in sputum. Grows w(‘U on Sabouraiid’s and glucose agar, 
and other sugar media; also 011 ordinary agar, though less abun- 
dantly. Does not clot milk; does not liquefy either gelatine or 
serum. I'roduces acid and g«is in glucose, Icvulose, maltose. 

Monilia enterica (('astellani, 1911). 

Synonyms. — Endomyces cntericus ('astellani: Monilia psiiosis 
\shtovd: Parnsaechannnyccs nshjordi Anderson, 

Found in stools by Castellani. Milk is renden^d alkaline. 
Gelatine and scrum an^ not liquefied. For sugar reactions sec tabic. 
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Monilia fscalis (Castellani, 1911). 

Synonym. — Endomyces facalis Castellani, igir. 

Found in intestinal contents by Castellani. Milk is rendered 
first acid, then decolourized, and. later, slightly pei)tonized. Gela- 
tine is not liquefied ; serum is not liquefied, but a brownish pigmenta- 
tion develops on the medium all round the growth. For sugar re- 
actions see tlic table (p. loSj). 

Monilia insoUta (Castellani. 

Synonym.- i«so/i 7 «s Castellani. ryii. 

Found ill stools and in the saliva. TIk* milk is renden'd first 
slightly arid, then alkaline. On seniin a zone, of dark pigmentation 
develops on tht' surface of th(‘ niediiini round the growth. The 
medium is not liquefied. For other cultuud characters sec the 
liable. 

Monilia intestinalis (Castellani. icjir). 

Synonym.' •Emhmyccs inlcslinalis Castellani. lyii. 

Found in stools and saliva by ('astellaiii. Colonies on solid 
media white. Milk first rencU'iX'd acid, then slowly decolourized, 
'fhe growth on serum is not surrounded by a zone of dark jugmenta- 
tion. h'urtlier cultural characters are found in the table (p. 

Monilia alba (Castellani, tqie). 

Clots milk. Produces acid and gas in glucose, levulosc, maltose, 
galactose, and acid only in saccharose. Does not liquefy gelatine 
or serum. 

Monilia rhoi (('astellani, 1909). 

Synonym.- -Endomyces rhoi Castellani. 1909. 

Found by Castellani in ('eylon in seveial cases of otiunycosis, 
and once in a sample of tea. In the <\'ir the fungus forms a wliitish 



Fig. 5G9 . — Monilia rhoi Castellani. 

(From a fresh preparation. The free spores arc not shown.) 

()9 
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mass (generally embedded in wa^. in which numerous long, septate 
mycelial threads. 2 to 3-5 /jl in breadth, and numerous roundish 
fre(» spores, 3-5 to 5 /i in diameter, are seen. On laboratory media 
it generally grows, sliowiiig a yeast-like typi'. Docs not clot milk; 
do(‘s not liqiu'fy gt*latin(' and serum. 'J'he sugar reaetions are quoted 
in the table (p 

In lh(' c:ises of otomycosis the myceliiini was ahnndaiit, the 
mycelial threads ])eing very long and septate, 3 to 4 in breadth ; 
very numerous free, round spores. 4 to 5 //. in diaimder. were present 
Fi)r cultural characters see table. 

Monilia burgessi (t'astell.ini, 

Synonym. — Pniionivcr^ raslellaiii, n^ii. 

Isolated from ihe air (lom’s abuiKlanlly on the usual sugar 
media, the growth lieing of a white ci'eamy ai^peaianci*. D(>es not 
render acid or coagulate milk. Does not liqnety serum or gelatine. 
On serum it j)r()duces a /one of pc'cnliar brownish or hlack dis- 
coloration in the iiiediiim all round tire* growth. 'Fhe sugar re- 
actions ate found in the table. 

Monilia pulmonalis ('astc llani. kii r 

iMUiiid by t astellani in sputum and also in samples oi tea. I'oi 
cultural cliaractc‘is see tabh* ip. j» . 

Monilia lustigi ( astellani. kitj 

I'ound in .Scimple-^ of tea. tiiows well t»n all sugar media and 
also on ordinarv agar, the growth being of a snow* white colour. 
Keiiders litmus milk slightly acitl, and then dec-oluurizes it c'om- 
p'etely. Does not liqueiy m rnm 01 gc*latine. t)n seium it indiici's 
a narrow zom* of black discoloration all lonnd the growth. The 
sugar reactions ai'e haind in tlic l.ibic (p. i-.iSji. 

Monilia balcanicaf'aslc llani. iiiih. 

Found in sputum aiul .lUo in .1 case of derui.ilitis. of w'hich it was 
not the cause:. I’rodiires gas in glucose only. J-evulose often 
rendered acid (see table*). 

Monilia parabalcanica ( astellani. iqih. 

Dillei's from M. halcauica in clotting milk. 

Monilia perryi Casiellani. K^rz. 

Found by ( astellani in samples tif lea-dust. The cultural 
characters and c*hc'mical jjropertic’S arc seen in the* table. 

Monilia nabarroi Fastellani. 7917. 

Clo^s mdk and prc»duce> gas m glucose, leviih»se. and maltose. 
Found in sputum. An idc'ntic.il cm very similar \aric;t3'' has been 
iound in v<iginal mucus by Ca.stell(ini and Taylor. 
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Monilia blanebardi (Castcllani. 1912). 

Synonym. — Endomvcc^ blanchardi Castollaiii, 1912. 

Isolated from Lea-dust by Castcllani. Cirows abundantly on 
maltose, glucose, and other sugar media; also on ordinary agar, 
though It'ss vigorously. The growth is r»f a wliite coo'iir and 
smooth surface. Milk rendered at first very slightly acid, and then 
alkaline. No liquefaction of gelatine or serum. Does iu)t ])roduce 
gas in anv sugar except, in small qiianlily. in glucose. 

Monilia bethaliensis loiS. 

iMunid l)v Pij]M!r in a <Mse of lironrliilis. reiineius gliuoseaiid 
mallosi; wnh ])rodurtioii of gas. Action on le\ulo.se not known, 
(lel.ilinr li(|lielie(I. milk not dolled 

Monilia rosea (Zi'noni, 19 li}. 

Synonym . — Oidium yn^citm von IhfHt facims Zenoni. iqij. 

'riic ciillun*'! on S.Ll)Oiii\Lii<rs nml otIiiM* siig.ir .in* of .i pinkish colour. 

Neil her seriiin noi :ire li<{ii<*iioil 

Pathogenicity. - Was ivilaied hv Zt'nom in .i pei uli.ir i ;ise ol with 

iever aiul jrLuiiiluv wlin h t'ndetl ialnlly. Mn losi opii ally « unidi.i .mil niyoi- 
liai til.'iiiieiit.s lOiiUl be si’Cii vtT)' alnincl.'iiit in .ind about the .siikiIKt hepatic 
bloodvessels and llie bih-din Is. The fiingns is puthoeenii to rabbits, guinea- 
pigs, and while r:its 

Monilia subtlHs (lilant h.ird, i.Sg^) 

Synonyms. i:nhfilr tutii: Hab^.s, r.^05; Myuntlrynhi i,uidi!r \’(*rdiin, 

1012. 

Found bv Babds in some ulcers on wliich the fiin'.*ns produced white mem 
branes. The myeeh.il tlire.uU w«*re thinii'M' lli.in in Jno^t species of Movilut 
Th«‘re was dii liutomous br.Liiohing, and at lli»* eKtivinilies of the mvcehal 
I breads ovoid conidia w«*n' proMuii. IhochiMiiu.iI properties of llie fiincrns 
not known P..th(iRfine lor the rabbit. 

The .s.iine. i^r a vi-iy smnl.ir. luiigiis w.i'* lafei found bv di* Ikiv.M 

ainl dWiitiiL III .1 peouli.ir pustul.ii .i ion ob.i*rveil in e..M*hi*r.tii' ('hildnui 

Monilia pulmonea (Bennett, iA\2). 

Synonyms . pulinoKCum Bennett, 1842; i*dspor(i pulmonra Sm - 
eardo, iKSO; MvcoJinv.i pitlmovntm Viiilleimii, iSor. 

Th(* orgaiiisiii w.is Jound iii .1 c.'isc of pneumolhoiax by B<*iine(l in 18 |j, 
it was obserxed agtiin by ViiiUemiii in the sputum of a tuberculai ]>ati<‘nl 111 
iKiji. ,ind in an ulcerative dermal it is by Balzei, Biirnier, and Oougerot iii 
It grows miller two types - -a .'.ae.charomyees-like ?iiid :i filamenlous 
type. C.oUini<*s on glucose agar white. Bioeheniie.ii reactions not given. 

Monilia Candida (I^nonlen. 1831). 

Synonym. — M. bovordeni Vuillemin. 

Commonly found vegetating in decomposing vegetable matter; occasionally 
seen parasitic 111 Mammalia, giving use to wliite patches on the tongue and 
buccal inuco.sa, soinewiiat similar to human thrush. Once found in a child in 
some wliite patches present on the tongue. Mycelium clement. s easily di.sso 
ei.'ilcd . Ycasl'hke coiiidial elements. Pellicles in il uid sugar media. Ferments 
glucose and saccharose, and, according to Bau. dexinii. Its action on other 
('.arbohydrates and gelatine has not been recorded. Vlyelial tiilws thinner 
than 111 most Monihas (i to 1 in breaillh) ; comdia roundish, smooth, 7 to 8 ju 
in diameter. Biochemical actions of the fungus have not yd been invcstig.i*ed 
Lompletely. Found in cow-dung, on which it lorins wlutc membranes. 
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Monilia koohi (von Wettsicin, 1885). 

Synonym. - Rhothtnyccs crubcscnts Aster, iq^h). 

MorpliologicciJly similar to M. Candida ; grows well on sugar media, where 
it produces pinkish colonies; was oliserved by Wcttsleiii in a case of chronic 
acid dysfiepsici. Ihochemical properties not studied. 


Monilia montoyai (Castcllam, 1907). 

Synonym.- phUir .Vevou-Leinaire, iyi»8. 

Discovered by Mf)nto\M 111 i..ises ol white pinta. Some fertile hyphas are 
much thicker than others; the spores are large, glolnilar (5 to 7 ^), and 

(ontaiii a large nuch‘us. Grows 
well fill sugar media, giving rise to 
whit(‘ cn'aiiiy colonies which rapidly 
Jiise tog(‘ther. Ihocheniical proper- 
ties of the iungus not known. 

Monilia cutanea (de lleurmann, Gou- 
geiot, and Vaiulier, I9»»9). 

Synonyms.-- cutaneum de 
nenrinann, (ioiigiTot, and Vaiiche». 
Mveotirnna cutaneum Verdun, 

Js(»lated l»y de Jleiirmann, Gou- 
geroi, and VaiicluT Jrom .1 ease 
showing a pet iili.ir guinm.itous coii- 
ilition clinic;illy resembling sporotii- 
ehosis 01 sypliilis. 'Jhe fiingiiN, on 
certain ineciia (glyicrint* agar), vege- 
tates as a saci haroniyces .iiid iei nitwits glucose; on othei media (agar) myce- 
lium anti ye.ist-like cells artj pieseiit, ami tht* lungiis dties not ferment glucose 
.my longer. On glucose agar the giowth is white- yellowish, mammillary, 
with a ratb.'Lting aiirt'ola. The fiiiigus, unless injected 111 massive doses, is 
not very pathogenic to tlu' rahlai. guinea -pig. and rat. I iitraperitontial 
iiijectitiiis o! r.ither large tloses imluce 111 these animals .l nodular peritonitis. 



■ Fiti. 370. MnuiltU thOHtoyui 
(AlttT Moiitoy.i y h'lorer.) 


Monilia caoi VtM'ilun, 1912. 

Ktnintl by t'.io in the sputum !•! .i 1 iilx'reul.ir ]).iiieiil in association with 
the tuliereul.ir bacillus 'N t'llowisli tulonies tm ortliiiary agar. Pathogenic 
to Ttibhits. Ihocheniical le.ictituis iitit given 


Monilia harterl Verdun, 1912. 

Synonym. -Parasaccharomyct'^ sp. (?) de neiiriiiann anti Goiigcrot. 

Ft>und by ll.irter in a case til enteritis which later developed hepiatic, 
bronchial, and cutantwnis lesions, thie to the same fungus. On maltose agar 
and cairols the colonies ,ire ere.iTii- while, .md ye.isl-like cells only are generally 
found. In Kaulin*.s Injiiid mycelial thre.ads are pie.sent, septated, 2 in 
breadth. The fungus does not liquefy gelatine, tloes not coagulate milk; 
produces slight acitlity. but not giM. in 'sacchartjse. 


Monilia perieri Matriichot and Anioine, 1917. 

Synonym,-' Obspora perieri Matrnchot and iVntoine. 

Found in a case of tlinisli of a wound. Biochemical rciiclions not 
given. 


Monilia parakrnsei Casldlani, 1912. 

. Differs from A/, krusei in clotting milk. Found by Castellani in 
sputum. 
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Genus Oidium Link, 1809, emendavit Pinoy. 

Deilniflon. — Oosporacea; with hyphae terminating in chains of 
spores. Hyphae long and branched. Sporophores simple, septate, 
often without disjunction apparatus. Do not produce gas in carbo- 
hydrates. 

Type Specles.--0i(2u<m laciis Link, 1809. 

Remarks. — ^Pinoy has adjusted this genus, so that now it contains 
human parasites, which are : — 


Oidium laciis Link, 1809. 

Oidium rotundatim CasteLIani. 1911. 

Oidium asieroides (^asteliaiii, 1914. 

Oidium matalense rastcllani, 1915. 

These fungi may be dilferciitiated as follows:- - 

A. Only produces slight acidity, «iiid only at times, in glucose; cultures 
while-- --La£/i5 


B. i^roduce acidity in several carbohydr.iti's ; - 

1. No acidity in glucxist*, vulture while and haiiy -Alutalense 
II. Acidity in glucose: - 

(rt) No acidity in ni.intiiiol: - 

Mycolial spores, roundish or oval. colonies con- 

voluted —Hotundalum, 

(b) Acidity in iiuiuuitol: — 

Mycelial spores, quadrangiiUr. "rypical (*oloiiies asteroid 
— A steroides. 



// / 

&■ , 4 7./ >, 

j I I % ' / 

' N / .1 [ 


Fig. 571 • — Oidium roiutidaium 
CA.sTeLLANi. Fresh Pre- 
paration. 


F IG. 57 2 . — Oidium asteroi des 
Ca.stki.Li\ni. Fresh Prepaka- 

TtON. 


Oidium laetis Link. 1809. 

Deflnition.- -Oidium found in milk, in which it produces arid and 
clot. Grows easily on ordinary culture media, producing white 
colonies. It docs not form gas in carbohydrate media, and only 
slight acidity at times in glucose. 
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Remarks. — It was found by Link in milk and roccmly by 
Linossicr in cases of bronchitis. The latter was considert-d to be 
slightly different and to form a pathogenic race, Oidium LacUa 
var. A. 

Oidium rotundatum Castellani. 1911. 

Definition.- - -Oidium growing on glucose agar and producing 
critikled or vemiifoJTii yellowish growths. It gives rise to acidity 
in milk, and after a v.iriabh* time inav form a elot. ('lelatine is 


t'lS -57 < i'iS-5/"4- 

I'lub. 57.^ A.NIJ — Oniium yvtun 

datum C^Asi'LLLANi. Ci;liui{E. 

liquefied, but li<iuefaciion may be cxiremely slow* or absent with 
certain sUciiiis. h'or the sugar reactions see the table* (p. 1094). It 
forms aci«l ii' glucose, ieviilo.se, g.tlactobc. m:iIlos(\ and hu'tosc*. 

Remarks. — ^l^ound in cases of bronchitis and a vi;ry similar or 
identical form in the heces of cases of sprue and of enteritis. 

Oidium asteroides CastcllanL, 1914. 

Definition. — Oidium producing colonics with a characteristic 
radiating appearance on glucose agar, from which it derives its 
name. It grows badly or not at all upon inspissated blood serum, 
which it does not liquefy. It turns milk acid and clots it in a 
variable time. No gas is formed in any carbohydrate medium. 



Fic.. 5 75.- -Oidium asteroides 
('ucruKK. 
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Remarks. — ^This fungus was isolated from stools in cases of sprue 
and from the sputum in cases of chronic bronchitis. 


Oidium matalense Castcllani, 1915. 

Definition.- -Oidium producing a white growth 
on glucose agar. It turns milk sometimes slightly 
acid, without the formation of a clot, or it may 
have no effect. Gelatine is not liqu(*fird, nor is 
any ga^ produced in carbohydrate media. 

F.xmily 3: Enantioihamnace^e Chalmers 
and Archibald, 1915. 

Definition. -Blastosporineai with a thallus 
coinfxjsed of ramifying hyjJifc, with regular septa, 
which easily ilisapix*ar. thus dissociating the seg- 
numts, which art* 2-z-^ microns broad. The 
conidia an* arranged verticillatcly around the 
sfj)la. 

Remarks. This family contains only t»ne genus. 
Enantiothamniis IHiioy. fcjir. The name is derived 
fn»m fi'fiiTios', ‘ opposite.’ and Odfivws, ' a shrub.’ 

Genus Enantiothamnus Pi uoy, r^rr. 

Definition.- -Knantiothamnaccfe with the char- 
TELLANX. CirL- Jn'ters of tlie family. 

turf?. Remarks.- —'ni(*re is only one species so far 

known, EniuUiothamuns hrauUi l^inoy, 19T1. 



Enantiothamnus braulti Pinoy. 

IQII. 

Definition. — ^lilnaiit othamnus with oval 
conidia 2-2-5 i^V i-i'S microns. 

Habitat.- -Parasitic in man. 

Remarks.- - rhis fungus was discovered 
by Hrault in umbilicated tumours con- 
taining pus, in the gluteal region of an 
Arab ill Algiers. 

On Sabouraud’s agar the colonii*s 
are white, with a yellowish central 
portion. 

Pathogenieity. — Pnulncxjs tumours and 
pus in man, and is pathogenic for 
guinea-pigs. 




Fic.. 577 . — Enantiolhamniis 
braulti Pinoy. 

(After Hrault and Pinoy.) 


Family 4: HAPLociLAPHiACKiE Saccardo, 1896. 

Definition.—Blastosporiiieic with hypha* manifest and distinct 
from the conidia, which are usually arranged in chains, or, in para- 
sitic condition in man, in grape-like masses. 
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Remarks. — This family contains the genera Hormode^ndrim 
Bonorden. 1851. and Midassezia Baillon, iHSg, which are n^cogniz- 
able as follows: — 

All sterile liyphse creeping. Conidia all alike and produced on the hyphie. 

Conidiophores not spirally twisted ; hyphae dendroid : — 

A. Conidia in cultures in chains, in parasitic form in masses — Genus 

Hormodendruni Donorden. 1R51. 

B. Conidia in parasitic form in masses. Cultural form unknown — 

Genus Malassezia Ihuilun, 1889. 

Genus Hormodendrum Bonorden. 1851. 

Definition.' -Haplographiarca* with rrot'ping dendroid storih* 
hypliffi and branched conidiophores, lx‘aring conidia all of one kind. 

Remarks.- -The genus Honnodetndruin contains about ten 
species, which are gent'rally ])arasitic tin jilanls or saprophytic, but 
one is known to occur in man - viz.. //. fontoynonii. 

Type Species.' -Hormodendrum olivaceitm (('orda. t8jS). 'riie 
name is derivotl from ‘a cliain,* and (or oci-opor). ‘a 


Hormodendrum fontoynonti Langeron. 10 r3. 

Definition.- -Ilorinodendrum in cultures with sterile hypha* 3 to 
8 microns in diameter, greenish brown in colour, septati* with thick 
walls. Sporophores well delined. not swollen at the extr(‘mity, 
carrying chains of very caducous spores. In man mycelium broken 
in segments, long and undulating; sjiores, which are (‘apable of 
budding, arranged in masses. 

Remarks.- -Vound by rontoynont and ('arougeau in the scales of 
a dcnnalosis. called ' hodi-jiotsy’ in Madagascar, whi('li is comparable 
to that termed ‘ tinea tlava ' in other tropical connlnes. It is 
doubtful whether the fungus is tht‘ a'tiologieaJ agent of the 
condition. 

Genus Malassezia Haillon, iS8(). 

Definition. -In man mycelium broken into septate sogmonls, 
with T-sliaped or bnddiiig extremities. I'lie hypha* .carry round or 
oval conidia. which may be solitary or in grape-liko massi's, and 
may be smooth or with longitudinal, radial, or spiral marks. In 
culture unknown. 

Remarks. -'I'his genus is only known to contain parasiti*s of man 
The two species may be n'cognized as follows:- - 

I. Causing a brown eruption on the white skin- tinea 
versicolor. Lesions very superficial- -Species Afalas- 
sezia furfur Charles Robin. 1833. 

II. Causing a red eruption on the white skin and a yellow erup- 
tion on the dark skin — tinea flava. Deeper lesions — 
Species Medassezia tropica (Castcllani, 1905). 
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579 . — Cladusporium mansoni Castj^llanj. 

'(From a fresh preparation in liquor putassx. Tlie mycelial tubes are 111 
reality not so regular in outline as in this drawing.) 
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Malassezia furfur Ch. Robin. 1853. 

Synonyms.- -Micros/^aroiz furfur Ch. Robin, 1853; Sporotrichnm 
fiirjur Saccardo, rS86; Malassezia furfur Baillo'n, 1889; Oidium 
/z#r/z/r Zopf, 1890; O. subtile Kotliar, 1S92. 

^lya^liuni abundant, sc'platr, non-rainificd ; sonic niycclial threads 
arc much larger than otlu^rs; the breadth varies bol\vi‘cn 3 and 4 //.. 
Th(‘ spores are roinulisli (3 to 5 yu in diameter), and run into cluster^. 

Attompls at cultivation havetailc'd. 1< is the cause of pityiiasis 
versicolor. 

Malassezia tropica ( aslelltini. rr)o5. 


Synonym, Miemst^urou iro/iit uni (‘.isiellani. roo.s. 

Mvceli.il llnvatN generally thick (\ t<» 5 //. wide), with nlll^eroll‘^ 
swellings, constrictions, and other irregularities of sha|>(‘: sjiores 
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Family 3: Cladosporiack.v. Saccardo, 1886. 

Definition. — Blastosporalcs with hypha: manifest and distinct from 
the conidia. which arc either solitary or arranged in short chains. 

Remarks. — ^We are only concerned with the type genus Clado- 
sporium Link, which ma}^ be recognized as follows:- • 

Coiii(1i;i smooth, not Ccipiiatc. more or loss in chains at iimt. llyphas 
and conidia uniform. Ilyph.*r not inflated, but dccuinlx;nt; conidia 
in short chains aiul liiiallv soli tar v - -(irnus ( lados/yothim Link, i8oc)_ 
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Genus Cladosporium Link, i8t6. 

Definition.-- C'ladosporiaccse with di'cumbcnt hypha;. ('onidio- 
phorcs bearing smooth, iiiiiform conidia arranged in short chains or 
solitary. 

Etymology.- -The name is dtTived from ' a young 

shoot.' 

Remarks.- -- 1 'hc type sjhtjcs Clado^l^orium herbariutn Persoon, 
t8ox. and Ihc re are a very large number of species scattered all ovit 
the world, and coninionly found on plants in tropical gardens, from 
whence the spores can easily be convc^yc'd to the human skin, and 
either grow there, causing a lesion, or simply remain sheltered among 
the scales of other lesions, iroin which they may be grown in 
piir(‘ culture, thus giving rise to the impression that they may be 
causal organisms, but they do not agglutinate with tlie patient’s 
semni. 

They may also grow as contaminations of laboratory media, so 
commonly may Ihtir spores bi* found in the air. The two s^iecies 
known in man may be recognized as follows :• 
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TELLANX. YoUNC. 

Agar Culture. 


Habitat, tinea nigra- -Species Cladosporium 
mansoni (Castellani. T908). 

Habitat, ulcerating nodules- -Species Clado- 
sporiitm peniciUoidcs (lueguen, iqti. 

Cladosporium mansoni ( astellani. 1905. 

Synonyms.- -Microsporon mansoni Castellani, 
Poxia mansoni ('astellani, 1908; Clado- 
sporium mansoni IMnoy, 1912. 

The fungus is found" very abundantly in the 
lesions of tinea nigra ; lli(‘ mycelial articles are 
ratin r short- iiS to 20 fi in h'ligth and 2^ to 
3^ [I in bn*adth; non- ramified. Sometimes they 
may be irregiihar in oiilliiie, bent, banana- 
shaped. 'flu* spDi'es an' globular, and most of 
th(»ni Very largi'- -5 to to /«. 'f'hey are fre- 
quently arranged in clusters. 

The fungus is easily cultivdted by inoculating 
srr.ii)ings of the alfccled patches on maltose agar. 
AIut two to four days roundish hemispheric colonics 
appear, which arc bLick, but at first have usually a 
greenish tinge, and may present at the periphery sfime 
radi.it mg. delicate, pale greenish hyphoi. These 
colonies may remain sep.'i,ratc or more often gradually 
coalesce into a jct-black knobby ni.iss, deeply rooted 
into the medium. 


The fungus grows well, though less abundantly, on the other sugar agars, 
and also on ordinary agar. In broth and pepiove-watef the growth is very 
iflow, and t.ikes place at the botlon of the tiilxis, with formation of a lilack 
or greenish-black sediment. Gelatine is very slowly liquefied. 
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Tlie optimum temperature for the growth of the fungus is iKstwcen 30^ c:. imd 
32* C. ; above 35® C. and under 25® C. the growth is much slower, aiid may be 
nil under 20® C. 

This fungus is the cause of tinea nigra (p. 2078). 

Cladosporium penicilloides Gueguen, 1911. 

Synonym. - r. Madaffascariense Verdun, T(ji3. 

Found by Fontoynont in a patient with some, ulceratc'cl nodiilrs 
of the leg in Madagascar. The fungus grows easily on SabourautVs 
and other media, giving rise* to black cer(‘brifonn colonies. In 
hanging-dro]) cultures shows tin* typical h'atiires of the genus. 

Cladosporium herbarium IVrsoon has Ikhmi dt'nmnstr.'ited by Nassce lo Ik* 
the cause of thi* black spots so often found m\ imporieil frozen meat. 


SUWOKDKR 2. ARTHROSPOKINK-K Vrin.hMiN. 1910. 

Definition, riiallosporales with yeast-like ff>nns. associated in 
cultures wit li hyphfe and other fonns with longer hyjJuc. Re])ro- 
duction by mi-ans of arthrospon's parasitic on man. 

Remarks.- -Vtiillemin includes in this suboider the geneia Tiich(^- 
phyton, Micros])()ru n, Acliorion. and their allies, although it is more 
usual to consider these to bo allied to lh(‘ Gymuoascaceie, because 
Chmomyces sermta Ridain, t8v^o. when injected into animals, develops 
a trichoj)hyton-like myceliuin and oruj)tion, wliich classification has 
recently been su])ported by the work of .Marshall and one of us on 
T. currii. llowevi‘r. for the presimt. we j)ropose to l(‘a\'o these 
genera and tlicir allii's out of eonsidi*ration. 

Classification.- This subordei contains tlie following g(*nera: 

A. IVoduciiig 7 Vcc/;'i'i on hairs- --(i(*nus Trichusporiim Jlelircncl. 

TiSgo. 

B. Producing Black MaJimmycosis - th-nus MadurcUa 

Bruinpt. 1905. 

(\ Producing While Maduromveosis- -Genus [udiclla Hrumj'^t, 
igot). 

Genus Triohoqiorum Behrend, iSgc. 

Definition.- -Arthrosporales living parasitically on the hairs of man 
in the form of large, oval, or roundish binlie^s embedejed in a ground 
substance. In cultures elongated hyplue and spores are form<'d. 

Remarks.- Care, must be taken not lo confuse Trichosporiim 
Behrend, 1890. with Trichosporium Fries, 1849. a very diffen'iit 
genus with over forty species, mostly saproi)liytic. 

The species of this genus give rise to nodosities on hairs. Thi*y 
are:-- 

T. giganieum Behrend, i8go, the cause of piedra in Columbia, in 
hairs 01 the head. 

T, hdgeli (Rabenhorst. 1867), the cause of piedra in Europe, in 
hairs of the beard. 

r. ovoides (Behrend, 1890). the cause of piedra, in hail’s of the 
moustache. 
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T. ovale Unna, 1896, on the haiis of the inoustacho in }*2uropo. 

T. glycophilc du I 5 ois, 1910, on the pubic hairs of a (lialu'tic. 

The various species may be diffiTcntiatecl as k)ll(»\vs:- 

A. liotlies around hair polyhedral : — 

I. DiJinu'tcr o( bodies 12-15 microns— Giganteum 
II. i)i.Lnioter of bodies 3-4 microns — licigch. 

15 . liodiest around hair mmi and small, 3-4 microns by i'5*2’5 microns : — 

1 . In cultures liyph.L* often Iwislcd like a corkscrew 
II. In cultures hyplia: not so Iwisleil--^ 

C. Jlodics aiound han loumhsh. 3-4 microns in diameter : — 

Imiiij- s ,is,souated with a coccus, with which it glows well 011 sugai 
media- Glvcflphilr. 

'riieso fnnf2[i live para^^ili* on the surface of Ihe hairs, bill do not 
penetrale into their interior g llieir parasitic life they ve.efc 
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late in the shape of lar^^c oval or lonnclisli eh-inents, embedded 
in an amoiphous siilMance. Sajuophytically (cultures) tliey vege- 
tate. fomiing mycelial threatls and spores. 

Trichosporum giganteum Ik-hrend, t8(k^- 

This is the cause ot f^iedra of ('olumbia; develops on the surface 
oi the hair in the sha])e of large* polyliedric cells 12 to 15 u in 
diameter. Masses of the fungus form hard nodules along the hair. 
The fungus is (M.sily gjovvn on various media. In cuJlnres the 
m}xelial tlireads are septateil, cylindrical, bidwoen i and 4 [i wide. 
The spores are of various dimensions, between 2 and 12 The 
colour of the colonies is light brownish. Horla describes in the 
nodules of a variety of piedra certain large cyst-like ])odies con- 
taining general!}" eiglit fiisifonii bodies. W’liim the meiiibrane 
bursts, these bodies escape, being provided with one flagellum at 
eacli eirl. Pinoy is inclined to consider these formations to be 
asci containing ciliated ascosi)ores. 
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Triehosporum beigeli Rabcnhorst. rSf);. 

Synonyms. - -Pleurococcus beigeli Rabcnhorbt . 1867 ; ScleroH itm 
beigclianum Ilallicr, 1868; llyalococcus hcigeli Schroolcr. i8Sh; 
Chlamydotomns beigeli Trovisan, 1889; Micrococcus beigeli Misiila. 
1900: Triehosporum beigeli Viiillemin, 190T. 

This fungus has been found in Kiirope soveral thnes in nodosities 
of the hail's of the moustache. It lives parasilically under the form 
of ovoid or polyhedral elements massed together on the surface ot 
the hair. These ovoid or poljdiedral eleiiK'iils are much snialhT 
than those of Ihe jnereding species, thi'ir maximum diameter 
varying between 3 and 4 It is easily rultivatod on ordinary 
media. In cultures mycelial threads are found, septate, slender 
(T-57 to 2. //). In old euUures rhiamydospores can Ix' seen. 

Triehosporum ovoides IVhrend. tS()o 

Found by Behrend in the nodositii*s pr(*s(‘nt on the inoiistadie 
of .1 rCuropean pati<Mit; vegetates parasilically on Ihe surface ot 




Imc. - Hair afi i < ncD with Tkiciiosi»i)R(»si« 4. (\lli*r ViiilU'iniii ) 

Ihe hair under the form of ovoi<I eleiiienls; ; to .j long and to 
j-i /A wide, (irowseasilx on ('uIiuk* media ; on ])ol:itoes the colonies 
are white, wliile the medium lake^ a brownish -black colour. 

Triehosporum ovale Unna, iS()(>. 

Fcnmd by Unna in the nodosities present on the •moustache of a 
Kuropean patient. X'ery similar to T, ovoides ; in cultunis, however, 
tlie mycelial threads are often corkscrew- like, and the spores have 
thick walls. 

On potatoes the coloni<*s arc white-ycllowdsh, and the substratum 
takes a bnwvnish-black colour. 

Triehosporum glyeophile dii Bois, 1910. 

Found by du Bois in a nodular aitc'ction of the pubic hairs in a 
diabetic patient. In the nodules roundish elements. 3 to 4 w(‘re 
present, togctluir with a coccus. The fungus was easily (.ullivated 
in symbiosis with the coccus on sugar media. 
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Genus Madurella Bruinpt. 1905. eme^tdavil Pinoy, 1912. 

Definition. — ^Arthrosporineje with sterile septate hypha\ repro- 
ducing: tlie thallus by fragmentation and secreting a black pigment 
Thu spon's are produced secondarily by binai^' division of the 
articles. Found in black inadurom3^cosis jind grow well at 37° C. 

Type Speeies. — Madurella mycelomi (J-averan, 1902). 

Historical. — In XQor. Brnmpt. Bouffard, and Chabaneix wrote an 
account of a case of black mjxctoma which they obsci-vcd at 
Djibouti. In the following year ll)e organism found in tliis casp 
w’as studied b}^ Laveran, who gave, it the name Slreplothrix myceto'm 
Laveran. 1902. Brurapt also found the same, organism in a maduro- 
mycosis in the centre of Somaliland, and also in an amputated foot 
sent from Madagascar. 



hn: viycetowi 5S;. — Grains of 

L.\vera.\. rrynteri Bruupt 

{Mxvt lirumpt } 

Bouffanl, in 1905, reporl< d the presence of the same disease in 
Senegal and in the French Sudan. 

In this variety' the grains are black or dee-]) brownish red, and 
always hard and' g<*nerally small, from i-2'*Tnillimctres in diann-ter. 
when single, and not in cKTumnlated masses. The surfac(* is 
irregular, with j)rojecting jMiints. On clearing with Eau de Javelle, 
the fungal elements can be clearh' seen. 

Brumpt (1905) formed a new' genus, * Madurella* for this fungus, 
defining it as follow's:--- 

. * Miicedme with white th:ilhis, living parasitically in various animal tissues 
(lK)Tif\ muscle, connective tis.iue), xiossessing during its vegetative life Ala- 
nieiits with a diameter greater than i micron, and even reaching to 8-10 
Tiiicron.s. The.se fdiinicnts are .septate and branch Irom time to time; they 
secrete a brown su Instance. When old, these Alamenls form a sclcrote, and 
their walls sometimes become impregnated with a brown pigment. In this 
sclerote tliere are a number of rounded corpuscles, from 8-30 microns in 
di.'imeter (chlamydos pores) ’ 

The type species is the organism called Strepiothrix mycetomi 
by Laveran, in 1902, wiiidi therefore becomes Madurella mycetomi 
(Laveran, 1902). first ciiltivali‘d by Braiilt (1911) in material from 
Algerian cases. 

This form of mycetoma was reported by Balfour (1911) to be 
present in the Anglo- Egyptian Sudan. 
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It is generally assumed that this and the Asian, together with 
the American type, are one and the same disease, but this still 
requires proof. 

In 1908, Nicolle and Pinoy described a maduromycosis whicli 
they found in Southern Tunisia, near the Oasis of Tozeur, with hanl 
dark brown grains about the size of a pin’s head, in which segmented 
and ramified hyphse about t-4 microns in diameter were seen, 
as were rounded bodies arranged in chains and resembling the 
mycelial spores of a trichophyton, the whole being embedded in a 
brownish cement substance. Cultures were obtained at 35® C.. and 
the growths were identical on maltose agar, glycerine agar, ]>'>talo, 
and carrot, and all the media became pigmented black, due to a 
tyrosinase produced by the fungus, wliile the colonies which devel- 
oped in tw'enty-four hours at 37® C. won', white. Microscopically 
the growths showed the ‘ favic nails ’ so commonly met with in 
cultures of A. schoenicini. The authors looked upon the organism 
as belonging to the genus Onspora Wallroth, 1833, with which 
Vuillemin considers A chorion schoetHeini Lebert. 1845. should be 
classified. Its name, theref.>rc, became OTi^pora iozeuri (Nicolle 
and Pinoy. iqoS). 

Inoculation experiments wore unsuccessful in the rabbit, the 
guinea-pig. and the monk(\v. but two successful infections were 
obtained in pigeons. 

Priimpt, however, considers the fungus to bo a MadureUa, and 
therefore its name becomes Madurella iozeuri (Nicolle and Pinoy, 
1908). 

Rraiilt (tqti and 1912) cultivated the fungi M adurclla mvcelomi 
and M. iozeuri. 

The former gre.w at 20° C. and 37® C. on broth, various agars, 
l)otato, carrot, and some vegetal liquid media. 

In the liquid media the growth a])pearcd as a whitish grey puff- 
ball. which later became yellowish or brownish, while the medium 
remain I'd clear and the growth fell to the l>ottom of the tube. 

On solid media it formed a grejnsh-whito, duvct-covered growth, 
which possessed a central button, surrounded by a radiation, and 
later, when the culture was drier, the medium became coloured. 

Glycerine agar was best, as the growth thereon was luxurious, 
and when old became yellowish in colour, while the ihedium showed 
a caramel tinge in its entirety. 

Glucose glycerine a^ar produced a growth of the colour of touch- 
wood. This culture is thrown into black wrinkles, producing an 
appearance seen on some seashores. 

When the growths of M, iozeuri were compared with those of 
M, mycetomi a number of differences were observed. 

The cultures of M, iozeuri grew more quickly, were more luxuriant, 
and were white, resembling powdered flour. Those of M , mycetomi 
were more discrete, grey, duveteuse^ radiated, and sometimes showed 
concentric circles, and disassociated more easily than the 
preceding. 
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Old cultures on glucose agar or on glycerinated glucose agar 
were quite different in the two species. 

On carrot M. iozeuri attained a deeper brownish-yellow colour, 
while in old cultures on this medium it produced spores in a manner 
resembling an OSspora. 

Pinoy, in his remarks upon the mycology of these two species, 
says that Brault's M. myceiomi very closely resembles that isolated 
by Nicolle under the name of Oospora Iozeuri. Its filaments arc 
2-8 microns in diameter, and do not possess apparatus for fructifica- 
tion, reproducing by a breaking up of the hyphae of the thallus into 
articles 5-10 microns in length, which (fivide into two spores. 
These spores are of the same diameter as the hyphae from which 
they arise, varying from 2-5 microns, while the membrane becomes 
yellowish with age. In addition, chlamydosporcs can be observed 
forming at the end of the filaments, more or less like favic nails. The 
spores of M. iozeuri are smaller, but arc formed in the same manner. 

On Sabouraiid’s gelatine M. myceiomi gives rise to black sclerotes 
in the depth of the medium. These are very numerous, measure 
I -I millimetre in diameter, and are composed of hyplial sepnents, 
more or less cylindrical. Sometimes the sphere attains a diameter 
of 10 microns, and usually contains only one nucleus; but, though 
studied for a long time, these sclerotes were never observed to have 
anj' higher form of fructification. In M. iozeuri it is very rare to 
see the formation of sclerotes. which lakes jilace on the surface of 
the medium. 

On the bases or tlu' resoarehes on M. myceiomi and M. iozeuri, 
Pinoy classifies the genus Madurella as follows: — 

A. Sclcrotus 0*5-1 millimetre in clianietor, formed in the depths of 

medium in rulturcs—- 

B. Scleiolcs rarely jiroduced, and then on the surface of tlie medium — 

Tozeuri. 

Madurella mycetomi (Lavernn, 1902). 

Synonym . — Sirepiothrix mycetomi Laveraii. 1002. 

Mycelium grr\nsh white; when old, yellowish and darkening the 
media in sugar cultures. Spores varying in dimension from 2-5 
microns. 5 k:lerotes lilack and sterile, \ritli a diameter from 0*5-1 
millimetre, formed in the depths of the medium in cultures. Can 
invade the skin, bone, muscles, and connective tissue of man, 
giving ris(* to blaek grains, which arc small, hard, round, and more 
or less warty, and wliicli morphologically resemble the sclerotes 
formed in the cultures. ITp to the present the inoculation into 
animals is negative. Very widely spread in Africa. Isolated by 
Brault from a mycetoma with black grains in Algeria. 

Madurella tozeuri (NicoIIc and Pinoy, igo8). 

Synonym. — O^spora iozeuri Nicolle and Pinoy, 1908. 

Mycelium white, becoming yellowish with age and darkening the 
medium in sugar cultures. Spores generally small, 2 microns or 
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sometimes even 5 microns in diameter. Sclcrotes arc only rarely 

g roduced, and then they appear on the surface of the medium. 

Occasionally it gives rise to a mycetoma in man, in which it forms 
black amorphous grains, whidi are often made up of mycelial rings, 
enclosing some degenerate cellular elements, which are impregnated 
with the pigment of the fungus, and also of small diffuse masses, 
formed solely by the filaments of the fungus, which have a yellow 
membrane. Inoculation into pigeons positive. Isolated by Nicolle 
from a mycetoma at Tozeur. 

Genas Indiella Brumpt, iQoh. 

Definition. — ^Arthrosporine.T with septate, ramified liypha*, with- 
out black pigment, and hence sclerotia white or yellowish. 

Type Species.— mansoni Brumpt, iQof). 

Remarks. — ^White thallus, living parasitic in various animal 
tissues— -connective tissue., iiiusclos, and bones. Mycelial threads 
r-8 or TO septate, ramified, never secreting- -111 contrast to 
the fungi of genus MadnrcHa—dLwy black j)iginent. Masses of 
mycelial threads form sclerotia-likc bodies or grains of various shape 
containing chlamydospores. 

Classification. - -'fhe species may be recognized as follows: — 

A. Sclerotia hard and Uniii-shapcd -Mansoni, 

B. Sclerotia soCl and in coiled miMi^i^s—Reynicn. ' 


Indiella mansoni Brumpt. 1906. 

Mycelial threads are septated, white, thin, 1-3-2 /x when young, 
larger (3-5 /a) and of irregular .shape when old. Numerous spherical 
chlamydospores, generally tonninal, 5-12 (a in diameter. Grains 
(sclerotia) very small, of !,-{• millimetre, white, lenticular or reni- 
form, very hard, do not .soften by keeping in caustic potash. The 
fungus has not been grown. 

Pathogenleity.--'-It is tlie cause of Manson’s white mycetoina, of 
which only one case is known. 

Indiella reynieri Brumpt. iQob. 

White thallus. Most mycelial filaments are very thin, /4, 
septated; some- -those at the periphery -are of irregular shape, 
much broader (4-5 /i). monilifonn. Nearly every mycelial tlireacl 
has at the peripheral extremity a terminal chlamydospore. 5-20 a, 
often septate in two or three cells. Grains or sclerotia are small, 
less than i millimetre in diameter, coiled up like the cxcrementa 
of earth-worms. 

Pathogenieity. — This fui^s causes a variety of mycetoma with 
white grains (Resoiier’s white mycetoma), of which there is only one 
case on record — a European patient who had never left France. 
The case was observed and reports on by Reynier. 
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ORDER 111. HEHISPORALES Vuillcmin, igio. 

Definition.— Hyphalcs mth the mycelium composed of abundant 
liypline, thin, but more than i micron in diameter, septate and 
branched conidiophorcs ramified basally, each branch tenninating 
in a protoconidiuin, preceded by an annular construction produced 
by a brown, rigid thickening of the wall. The protoconidiuin is 
transformed c.omplet(*ly or }iartially into deutcrocoiiidia, but occa- 
sionally it olongat(*s, forming a new conidiophore. or puts out 
branches which are capable of becoming conidiophorcs. 

Classification. — ^"I'here is only one genus, Hcinisfiora Vuillcinin, 
1906. 

Genus Hemispora Vuillcinin, igo(). 

Definition.- -Mycelial filaments, thin, hyaline, septated. ramified. 
Each conidio])hore terminates into an amjiulliform structure (proto- 
conidiiim), which later divides into several sj>ore-like st'ginents 
(deiileroconidia). 


Hemispora steliata \'uillemin, igob. 

Definition.- -Hemispora <'oinpos(*d of white, sessile discs covered 
with conidiophorcs. arranged like brown stars in relief on the 
surface. Deutcrocoiiidia subspherical, measuring 2-r)-3'5 microns, 
w'itli a dark coloured granular nmnbranc except at the j>oint of 
attachment, sometimes elongated and barrel-shaped. Habitat, 
parasitic on man and fungi. 

Remarks.- -This spc'cies w’as first found in 1904 by Vuillcmin, 
growing on Asperf^illns ref^ens (De Hary, 1870). Jn 1909 Gougerot 
and t'araven first found it parasitic in man, 
and this has since been confirmcxi by other 
casi-s described by Auvray, Dc Bcurmann. 
('lair and (iougerot, and by Thiry. So far it 
has not been found in the tropics. 

Pathogenicity. — It is the cause of hemi- 
sjiorosis, characterized by bony lesions and 
cold abscesses .simulating tertian syphilis, 
tuberculosis, or sarcomata. 

Biology. — It grows well on sugar media at 
the temperature of the room, and when 
separated in pure culture can be testc*d by 
sero agglutination and complement fixation. 
Typical colonies asteroid. 

Treatment. — Iodide of iiotassium gives good result. 


r 
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Pig. 588 . — Hemisportt 
strllala ViULLicMiN. 
(After Vuillemm ) 


Hemispora rugosa Castellani, 1910. 

Synonym.— rugosa Castellani, 1910, 

Dl^niiion. — ^llemispura growing on all ordinary media, with a 
crinkled surface without asteroid colonics. 

Bemarks. — Isolated from cases of bronchitis and a case of tonsil- 
litis by Castellani, and recently from a case of thrush by Pijper. 



Namsof MotHity - , c* Litmus 

Fungus. Gram. ' Serunt. Lactose. Saccharose. Dukite. Mannite. Glucose. Maltose. 
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The growth on glucose agar is abundant, crinkled, or at times some- 
what cerobriform; and in colour is amber, yeUow, or brownie. 
Grows well on gelatine, which it liquefies very slowly, so much so 



Fio. 5bg. — H mispora rugosa Fio. 590. ■ Fit;. 591. - Hemi- 

CAS^rELLANi, 1910: (ii.L' spora tugosa: spora rugoha: 

cosi£ Aoak Ci>i iiJKK. Glucose Acar (rLiTcosL Aoak 

r.uLTURt. Culture. 

that at first it was bclit'vcd to be a non-liquetier. Greun-positive. 
Milk is not changed as a rule, but occasionally it undiTgoes a certain 
degree of peptonization, with a very small coagiilum at the bottom 
of the tube. I'or sugar n^actions s(‘e the table. 

ORDER IV. CONIDIOSPORALES Vuillemin, 1910. 

Definition.- -Hyphides with the mycelium coni])osed of abundant 
hypha*. more than i micron in diameter, septate and branched, witti 
or without true conidiophores, and with reproduction by means of 
true conidia. 

Remarks. — ^The reasons for the formation of this order, which 
contains a large number of families, have already been given, as 
well as its advantage over the more, fully worked out system of 
Saccardo (p. 1037). 

Classifleation. — ^Thc order Conidiosporales is divided into five sub- 
orders, which may be recognized as follows: — 



CONIDWSPORALES 


XZlf 


A. Conidiim imperfect : Aleuriospore. 

Subozder i: AteuriosporineiB Vuillemin. igii. 

B. Conidium perfect : Coniditim verum. 

1 . True Conidiophores absent: — 

Suborder 2 : Sporolrichineee Vuilleniin, igio. 

II. True Conidiophores present: — 

{a) Conidia borne on sporophorcs. 

Suborder 3: Sporophoraline^ Vuillemin. 1910. 

(b) Conidia borne on pbialidcs. 

1. Prophialidcs absent. 

Suborder 4: PhicUtdinea Vuillemin, 1910. 

2. Prophialidcs present. 

Suborder 5: Prophialidinete Vuillemin, 1910. 

The fourth subonit2r, Phialidincre, contains species of the genera 
Aspergillus Micheli. lyzg: PenicilliimlAnk, 1809; mid Sterigfnato- 
cystis Cramer, 1859. in which asci arc unknown ; but though logically 
correct to include these species in the Fungi imperfecti, it is more 
convenient to consider them under thci heading Ascomycetes, though 
the genus Scopulariopsis may be placed here. 

Tlie last suborder, Prophialidales. docs not contain any genera 
with species parasitic in man. 

SUBORDER i: ALEURIOSPORINE.E Vuillkmtn, igir. 

Deflnitioil. — Conidiosporales in w'hich reproduction lakes place* 
by aleuriosporcs. 

Classifieation. — ^The suborder contains two families, which can 
be distinguished as follows: — 

A. Conidiopliores absent — Aleurismacece. 

B. Conidiophores present— Monofosporaccir. 

Family Aleurismace® Vuillemin, 1911. 

Deflnitton . — Aleuriosporinea without conidiophores. 

ClassUeatioii. — The family is divided into two tribq^ : — 

A. Spores simple or appendiculate — Aleurismeie. 

B. Spores bi- or multi-cellular — BlastoirichecB. 

Only the first tribe is of interest to us. 

Tribe Alkurisme®. 

This tribe may be classified as follows:-- 
A. Hypha pah : — 

1. Hyphs very short; sporoj^onous. Apparatus but little differ- 
entiated from the mycelium — MyceliophUiora Costantin, 1894, 

II. Ilyphae elongate, sporogenous apparatus but little differentiated 
from the mycelium — Aeladium Link, 1809. 

III. Uyphse elongate, sporogenous apparatus well differentiated 
from the mycelium:— 
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(a) Aleuriospore, smooth, small, acro-pleurogenous : — 

T. Alcuriosporos coloured — Aleurisma Link, 1809. 

2. Aleuriaspores pale — Coretkropsis Corda, 1839. 

(b) Aletiviospore, large, spiny, acrogcnous: — 

1 . Aleuriosporc appcndiculatc — Mycogone Li nk, 1 809. 

2. Aleuriosporc non-appendiculate — Sepcdonium'Lm^, 1809. 

11 . Hyphis dark : — 

J . Hypliac pale and dark. Aleuiiospores become dark and arro- 
plcurogcnous on light or dark hypho}, small, genonilly CX •). 
rarely iiX 5 microns— Glenospora licrkcley and Curtis, 1876. 

11. Hypluc very dark. Aleuiiospores remain hyaline, situate acro- 
genoiisly on liyuiiiie hyphfe at the bane of sterile dark 
liyphoj, large microns — Botvyotrichum Saccardo and 

Marclial, ibS^. 

Genus Acladium Link. 1809. 

Definition. — ^Alfurismca* with pale elongate hyplue and with 
sporogenoiis apparatus, but little differentiated from the mycelium. 
Sporo])hores imhranchi'd . C'onidia pleurogenous. 

Type Species.- -AcUtdium cons/^ersum Link, 1809. 

Remarks.- -There is t»uly one speoie.s which concerns us- viz., 
-1. castellanii 

Acladium castellanii Tinoy, 1916. 

Definition.' -Acladiiun with small chains of acrogruoiisljqdaced 
rhlainydospores. Tlie aU*uriosi)ores are. acropleurogeuous. 

Remarks.- -The parasite w’as found byCasleJlani in cases of ulcera- 
tive demiatitis, with gununa-like nodules, in Ceylon, the FedtTated 
Malay States, and Macedonia, ami fully «leseribed by Piiioy. 



Fig. 592. Fig. 593. Fig. 594. ‘ 

Figs 592-594- — Acladium casicllanii Pinoy: Cultures on Glucose Agar 
Potato and Carrot. 

The growth on artificial media (such as carrot, potato, glucose 
agar) consists of many small roundish masses, which later on may 
coalesce. They are covered by spiculatcd formations, giving them a 
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prickly appearance, and consisting of erect, straight filanicnls. 
parallel to each other, or at times interlacing. These filaments are 
approximately 2 microns in diameter, and carry laterally pseudo- 
conidia of variable shape, cylindriform, pyriform, or spherical, 
attenuated in size at their points of insertion. Most of these pscudo- 
conidia are 4 microns in length, with a breadth of 3 microns. This 
type of fructification recalls the tjrpe Acladium decribed by Bodin 
in certain species of the genus Trichophyton (Malmsten, 1848). 



Fkj. 593.- -Micruscopi- Tio. 5«/i. — M icroscopi- I'lu. 5t)7.>-MicROM‘OPi- 

CAL APPKARANCJS OF CAL APPEARANCE OF i \\\ APPEARANCE OP 

Atludtiiin ulstellaMti the Fungus in II an c.- riir, 1 ''()nc:i>sin ilvNti* 

l*iNOY IN Hanging- ing- 1 )rop Culture. in«. J)rop CuLruRK. 

Drop Culture, Five Twenty-Four Hours Tiirkk Days Old. 

Days Old. Old. 

.S’. iwiuloconidiA ; a. b, c, ilevcilopmoiit of myccli.1l fiKiniciits Imm 
pscMiiKiconidia; ch, clil.imydosp(jrcs. 

Tlu'se pscudoconidia become, detached and then (U'velop by 
sprouting, and inycelid filaments are formed. ('iTtain filaments 
produce sptierical chlamydosporcs arranged in small strings, as 
found ill certain fungi of the genus Fusarium. Tliesc small chains 
of chlamydosi)ores arc very frequently tenninal. the dimensions 
bi»ing variable — 8 to 10 microns (Figs. 59S-597). 

In cultures on carrot and potato tlu; colonics are white, on 
glucose agar often amber colour. Old cultures may show a certain 
amount olf pigmentation, brown or black, especially on petal o. 

Genus Glenospora Berkeley and Curtis, 1876. 

Definition.' -Aleurismca: with pale and dark hyphae. Aleurio- 
spores become dark, and are situate acroplcurogenous on light or 
dark hyphse, but arc small in size, being generally C x 4 microns in 
diameter and rar^ ii x 5 microns. 

Type Species. — dlenospora curtisii Berkeley and Desmond. 

Classifieatlon. — ^Besides the type, G. ratnonm (Schweinitz, 1822) 
and the pathological species are known. The latter are : — 

G. graphii (Siebenmann, 1889), found in cases of otomycosis and 
keratomycosis. 
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G. sacchari Spegazzini. 1896, in the Argentine. 

G. microspora Spegazzini, 1891, in Brazil. 

G. khartoumensis Chalmers and Archibald, 1916, found in black 
maduromycosis. 

G. semoni Chalmers and Archibald, 

1917. 

The various species may be recognized 
as follows:-- 


" . t ■ : /v't 


■ Vv ' 




Fig. 599- 


Fig. 598. 

Fir.. 5<»S ANi* 59‘) -Glenospora kharloumttnsis Chalmers anu Archihat.i) 

Alkuriospokes. 


A. Alrunosjiorcs larg**, usually mcdsiu-ing 10 or more miorons in dia- 
meter 

Para.sitiu on plants — (1) Curtisii, (2) Ramorum. 

13 . Alounosporrs medium, measuring 6-8-9- 1 1 microns -(3) Sacchari, 
Parasitic on plant.s — (4) Microspora, 

C. Aleuriospore.s small, usually measuring 3 or lr.ss microns in diameler - 
I. I'.irasitic ill man, causing otomycosi.'* and koratomycosis— - 
( 5 ) (iraphii. 

If. Parasitic in nidn, causing blaok madiirt»mycosis 

(a) Growth on cle.ir maltose .igar twelve clays, uncapped tuln* 

at 30'' C. Central black rounded ma.ss surrounded by an 
abundant white fringe— (o) Semoni (in India). 

(b) Grovrth in exactly same conditiojis as in (a). Central series 

of small elevations from which radiate furrows cutting in 
black plateau. Fringe very slightly marked — (7) Khar- 
Ummensis (in Africa). 


Glenospora graphii Siebenmann, 1889. 

Synonyms.- penicillioidcs Hallier, 1869; Stemphylium 
polymorphmt Hallier, Ve.rliciUitm graphii Siebenmann, 1889; 
Glenospora praphii Vuillcmin, 1912. 

Definitton.- --Glenospora with aleuriospores large, 10 or more 
microns in diameter. 

Mycelium at first white, later dark brownish. The filaments arc 
septated, 2 to 3 /i in breadth, ramified. Fertile hyphse are erected, 
often dichotomous or tricliolomous. with terminal conidia, which 
are ovoid with a smooth surface, and of a greyisli-brownish colour. 
It is easily grown on the usual laboratory media; gelatine is not 
liquefied. This fungus has been found in cases of otomycosis by 
Ilasscstein, Bezold, Siebenmann, etc., and in a case of kcratumycQSis 
by Morax and Pinoy. 
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Fiu (Kio.~--GleHOspora kharioumensis CiiALMERh and AKCiirKAi.D In Myck- 

TOMA Grain. 



ABA B 

Fig. hoi. Fig. O02. Fig. 003. Fig. 604. 

Fig. (loi C}t}2.-- -Glenospora kharioummsts Chalmers' and Arcuibaid: 
Culture on Clear Maltose Agar. 

A, Twelve da^^s; B, fourteen days. 

Fig. 603 AND 604. — Glenospora semoni Chalmers and Archibald: Culture 
ON Clear Maltose Agar. 

A, Twelve days; B, fourteen days. 


Glenospora khartoumensls Chalmers and Archibald. ror6. 

Definition.* - -Glenospora with aleuriosporcs small, 5 or less 
morons in diameter; parasitic in man, causing black maduromy- 
cosis, and differing from G, semoni in cultural cliaracters. 
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History.—Found by Chalmers and Archibald in a ease of black 
maduromycosis in Khartoum, Anglo-Kgyptian Sudan. It occurred 
in the sole of the foot of a native boy. 

Morphology. — ^All cultures show septate branched hyphai, varying 
in diameter from 2*8-i'4 microns, and increasing in very old 
cultures, when all the hyphse arc dark, to 2*4 microns. At first the 
hyphai arc pale, but when older they become dark, being of a 
greenish-black tinge. Thick walled, clear, or dark coloured. 
Chlamydospores (14x11*3 microns) arc present, and arc especially 
marked in the black masses on the surface of potato infusions and 
nutrient gelatine. Almiriospores are to be found acroplcuro- 
genously situated in the surface growth of old potato infusions. 

Cultures.- The fungus grows well aerobically in glucose peptone 
at 30® C.. which is the optimum temperature. It also grows well 
on maltose agar, on glycerine agar, glucose agar, and agar agar. It 
docs not liquefy inspissated blood serum or gelatine. It grows on 
potato and carrot, but not on cheese or lard. 1 1 grew well on l^tmu^ 
milk, but fonned neither acid nor clot, though it produced a flaky 
precipitate. On maltose agar the typical growth was in colour. 
Ridgway's Standard Colour ‘Dusky Drab.* aiul had a central 
elevation surrounded by a depression, which separated it from a 
grooved rais(id plateau which had a slight fringe. 

Habitat.' -So far it is only known in man. and all expiTiments wiili 
grains or with cultures failed to infect monkeys. labbils, or pigeons 
intraperiloneally. subcutaneously, intramuscularly (with or without 
a thorn), or into the anterior ehaniber of the eye. Attempts to find 
a similar fungus on plants have so far failed. 

Pathogenicity. — It causes a variety of African black madnru- 
mycosis. 

Glenospora semoni ('halmers and Archibald, 1917. 

Definition. — Glenosi)ora closely resembling G . kharfoumensis , 
but differing markedly in cultural characters on maltose agar wlieii 
grown under exactly similar conditions. 

Remarks. — This fungus was isolated by Seinon from a rase of 
black maduromycosis occurring in a native Indian soldier serving 
in France. 

It is very like G. khartoumensib, but differs markedly in cultural 
app(*arances. as may he judged by a comparison of Figs. 6ei and 602 
with Figs. (103 and (>04. 

Pathogenicity.- -It causes a variety of Asian black maduromycosiii. 

Genus Trichothecium Link. 1824. 

Fertile hyphsc are erect, grouped together, each tenninating in 
an oval, pear-shaped, or globular conidium. The only species so 
far observed in man is Trichothecium roseum. 

Type, — Trichothecium roseum (Persoon, i8or), emendoint JJeik, 
1824. 
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Triehoiheeium roseum Pcrsoon. 1801. 

Synonyms. — Trickoderma roseum Persoon, 1801; S porocephalum 
rosemn Persoon. 1801 ]Pi4ccinia rosea Corda. 1837. 

Tliis species vegetates on decaying vegetable matter ;^lhc colour 
is at first white, then pinkish. Each fertile hypha terminates in a 
pear-shaped conidium, 10 to 20 jjl in length and 8 to 12 in breadth. 

'J'his fungus has been found in cases of otomycosis by Stendener. 
who did not succeed in culti\'ating it. Some authorities believe 
it to be identical to Glenospora graphii. 

A 


SUHDRDIiR j SP()R()TRTCHINi:/li: Vnn mmin. lyio. 

Definition.- -Conidiosporales in which H‘prodiiclion lakes jdace 
by means of tine conidia, but in which true conidiojihon'S are. absent. 

Type Genus. -Sporoirichuni Link, 1809, which has a very large 
number of sjuxics scattered over the world, of which 100 are de- 
scribed in Saccardo’s ' Sylloge Fungorum,' vol. iv. 

Genus Sporotrichum JJnk, 1809, emendavit Saccardo, 1882. 

Synonyms. — Miainomveos ('orda; Chromelsporium Corda. 

Definition.- -Sporotrichales with the characters of the suborder. 

Type Species.* -Possibly Sporotrichum obducens Link, 1809. 

Human Species. — ^'fhere has been considcTablc discussioii as U> 
whether the human species belonged to this or another genus- ■■ 
c.g., Oospora, Botrytis, Trichosporum, Rhinocladium or Torula- ■ 
but Smith, de Beurmann, and GougeroCs belief that Sporotrichum 
is the correct genus has been supported by Matruchot, Vuillcmin. 
and Pinoy, and may be considered as settled as far as our present 
knowledge goes. 

'file first species ever associated in any way with man was: — 

Sporotrichum Uiquinatmn (Link, 1809). which was found growing 
on dry human faices. This w^as probably a saprophyte. The first 
ever found in diseased men w'as Sporotrichum oronchalc Montagne, 
1844. It was discovered by (lubler in the bronchi of sick persons. 

Species Parasitic in Man. — It is customary at the present time to 
give the following species as parasitic in man, and k may be noted 
that they do not correspond to any known species living sapro- 
phytically or parasitically on plants 

1. S. schenki (Hektoen and Perkins, 1900). 

2. 5 . bcurmanni (Matruchot and Ramond. 1905). 

3. S. dori de Beurmann and Goiigcrot. 1906. 

4. 5 . indicum Castellaiii, 1908. 

5. 5 . asteroides Splendorc, 1908. 

6. S. ^ougeroti Matruchot, 1910. 

7. 5 . ]eanselmi Brompt and Langeron. T910. 

8. 5 . lesnei (^Vuillemin, igxo). 

9. S. coHneimmi "WolhdxAh Sisson and Meier, 1917. 
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And one may add : — 

TO. 5 . firowcWtf/^Montagne, 1844. 

There is, however, some difference of opinion with regard \o 
some of these species; thus de Beurmann and (lougerot consider 
that the fourth and fifth are only varieties of the second. 

4. 5 . benrmanni Matruchot and Ramond. 1905, var. indicum 
CastcHani, 190S. 

5. S. heurmanni Matruchot and Ramond. 1905. var. asiennUcs 
Splendorc, 1908. 

Considering them all provisionally as separate species, they may be 
recognized as follows - 

A. Conidia large microns 111 greatiMsl (iianictur), with well-developed 

pedicle and ])rcscncc of lateral spore clusters: — 

Mycetomas in Madagascar- Lesnei. 

Conidia large with absence of lateral spore clusters: — 

Traumatic arthritis in Ameiiia - Counctlmani. 

B. Conidia usually small with very short pi'dicle, which may b(% abstmt:-- • 

I. With radiating bodies. Conidia very polymorphic, round, oval, or 
Ixicillifnrm. v.Lryiiig from 4-8 microns in greatest diameter — 
Asteroide^ 

II. Without radiating Ixjdius: — 

{(i) Conidia not iiumcroiis. l<\umeiits lactose, not sacchaiose - 
Schetiki. 

(b) Conidia mi melons - 

1. Ilyphae 2 or more microns 111 diameter: • 

(a) Cultivated:--- 

(i.) Colonies dark from the —Gougeroti. 

(ii.) Colonies whitish at first; — 

(1) Cnlonie.'S finally black. 1'ermeiils saccharose, 

not lactosl^- -Kcurmanni. 

[2) (kiloiues lightish hvu\yn—-i)ori. 

(9 Colonies whitish grey to black, ilypha: wide, 
to I micions- Indicum. 

(Ii) Mul culljv.ilf'd Jlyph.e 5 to 7 microns in dianietei — 
Jironchialc. 

2. Ilyphai less than 2 microns in diameter, ilypha* 0*5 to 1 

micron in diameter Jvanaclmi. 

Pathogenicity.- Tlicy usually give rise to lesions in the skin and 
deeper tissues, resembling tjiosc of tertiary syphilis (gummata, etc.) 
or tuberculosis, but S. lesiwi produces a disease like mycetoma. 

Treatment.- -As a rule the dis(*ases are ameuablc to iodide of 
potassium . 

Sporotrichum schenki Hektoen and }\‘rkins, 1900. 
Synonyms. — Sporothrix schenki Hektoen and Perkins, 1900; 
Rhinocladium beurmanni Verdun. 1913. 

Discovered by Schenk in a case of gummatous lymphangitis in 
1896 in North America. Easily grown on glucose, maltose, and 
other sugar media. Optimum temperature 30° to 38° C. Growth 
with an irregular surface, generally of white colour, but old cultures 
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may present some brownish or black pigmentation. Glucose 
gelatine is slowly liquefied. Mycelial threads as a rule not very 
straight, rather bent, curved, or undulating; they are about 2 ^ in 
diameter. Conidia present in small numbers, oval, supportexl by 
a short sterigmata. Ferments lactose, producing acidity but 110 
gas; has no action on saccharose. 

Pathogenicity. — It is the cause of Schenk’s sporotrichosis, found in 
North America. According to de Beumiann, this fungus is very 
little or non-pathogenic to rats and mice. 


Sporotriehum beurmanni Matruchot and Ramond, 1905. 

Synonym. — Rhinocladium heurmanm Verdun, 1913. 

Discovered by de Beurmann in France, and completely investi- 
gated by himself and Ramond, Gougcrot, Dor, Sicard, Pinoy, etc., 
in that country; by Adamson in England; by Lutz and Splcndorc 
in South America; by Caroiigeau in Madagascar, etc. 

Parasitic Idle. — In the tissues oval, yeasl-like. or short bacillary 
forms arc seen, 3 to 5 /a in length and 2 to 3 /i in breadth, free or 
engulfed by phagocytes. Pinoy has descrilied some minute oval 
forms the shape and size of piroplasmata inside the macrophages. 
In a case of general infectiem lu; has made the important observa- 
tion that typical Iructifications may bo seen in tlic l>lood capillaries. 

Cultures. — ^'flie best media arc Sabouraud’s maltose agar and 
glucose agar. The growth begins to appear between tlie fourtli and 
the. twelfth day. Optimum tem- 
perature 22^ C . The growth may 
bo whitish at first, but soon 
becomes completely black or of a 
brownish chocolate-likc colour. 

The surface is cerebrifonn. 

Glucose gelatine is slowly 
liquefied. Mycelial t li r e a d s 
about 2 (A m diameter, rather 
straight. Conidia oval. 5 to b u 
in length and 3 /i in breadth, 
supported by short sterigmata. 

In contrast to Sp. schenki, the conidia are extremely numerous. 

Ferments saccharose, producing aridity, hnt no gas; lias no action 
on lactose. 

Pathogenicity. — Is the cause of by far the greatest numbe.r of 
cases of sporotrichosis in Europe (see j). 20M6). Is very pathogenic 
to rats and mire. 
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l*'i(;. f>(>,>). Sporohichum heurnianni 
Matkik.ikit and Kamond. 


(After Gougorot ) 


Sporotriehum dori de Beunnann and Gougerot. 1908. 

Found by Dor in a case of gummatous sporotrichosis. In con- 
trast to the typical Sp. beurmanni, the growth on maltose and 
glucose agars is slower; the colonies do not coalesce into a large 
mass, but remain separate and smadl, not exceeding 1 1 millimetres 
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in diameter. The colour is light brownish; never becomes black. 
Does not grow on gdatinc. The mycelial filaments are very thin 
(o-5 to r /i). with short mycelial segments occasionally dichotomous. 

The fungus is not pathogenic, or very slightly so. for rats and 
mice 

Sporofriehum gougeroti Matruchot, 1910. 

Synonym. — Rhinocladiunt gougeroti Verdun, 1913. 

Differs from the typical S^. beurmanni only in small details, the 
principal ones of which are the black pigmentation of the colonies 
from the very beginning, and the extremely abundant sporulation. 

Sporotriehum Indicum Castcllani. 1908. 

Found by Castcllani in Ceylon. It is doubtful whether it a 
separate species, or inerelj’ a variety of Sp. beurmanni. The 
mycelial threads are often soinew^hat larger (2 to 3 wide); conidia 
roundish (3 to 5 /^) or oval (4 to 5 long and 3 to 4 in breadth). 
The colonies on maltose and glucose agars may be of various colour 
— ^white-greyish, light brownish, dark browmish, black. 

Sporotriehum Jeanselmei Bnimpt and Langeron. 19T0. 

Was isolated by Jeanselmc and P. ('hevalicr from a case of 
gummatous sporotrichosis, and was studied botanically by Bruinpt 
and Langeron. It diHQisiromSp. beurmanni 
by the mycelial fihimcnts being thinner. 

These are septate, ramified with short lateral 
branches supporting dusters of spores. The. 
spores are oval or roundish, 2 5 to 3 5 



Fig. 606 . — Sporotriehum asteroides Fig. 607 . — ^orotrichum asie- 

Splrndokr in the Tissues. roides Splendore. 

Note radiate lx)dy. Young cultui’e. 

(From photographs by Dr. Splendore.) 

Sporotrieham asteroides Splendore, 190S. 

Synonym. — RMnoeladium asteroides Verdun, 1913. 

Discovered by Splendore in South America. Is characterized by 
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the presence in the infected tissues of spherical bodies, 4 to 12 
in diameter, from which some bacillary-like formations radiate. 
The fungus grows well on maltose and glucose agars, the colonies 
being first white and later black. Pathogenic to man, lats, and 
mice. 

Sporotrlehum lesnei (Vuillemin, 1910). 

Synonym. — Rkinocladium lesnei Vuillemin. 19x0. 

Differs from all the other species of Sporotrichum by the elongated 
shape and large dimensions of the conidia, which are 4 to ii /i in 
length and 2-5 to 4 /i in breadth. Old cultures arc of a dark sooty 
hue, and black chlamydospores may be present. 

Sporotrichum councilmani Wolbacli. Sisson and Meier, 1917. 

Found by Wolbach, Sisson and Meier in a case of acute arlliritis 
of the knee following injury, in America. This species is character- 
ised by the large size of the spores with absence of lateral spore 
clusters and by the occurrence in the lesions of septiite branching 
filaments. 

SUBORDER 3. SPOROPHORINEiE Vuillemin, 19x0. 

Definitton. — Conidiosporales reproducing by true conidia borne 
on conidiophores. 

Remarks. — K number of families and a large number of genera arc 
included in this suborder, but we are only concerned with four, 
which may be separated from one another as follows: — 

A, Conidiophores uubranched: — 

L Single hyaline or lightly coloured terminal spore — 
Acremmiunt Link, 1809. 

B. Conidiophores branclied:- - 

I. Conidiophores erect — Monosporium Bonorden, 1851. 

II. Conidiophores decumbent— Saccardo, 
1911. 

Monosporium is only mentioned because) Scedosporium apio- 
spermtifn used to be Monosporium apiospermum. 

Genus Aeremonium Link, 1809. 

Definition. — Sporophorineae with.creeping sterile hyphae but little 
branched, and carrying laterally simple unbranched oouidio- 
phores, broad in the middle and gradually reduced towards the 
distal extremity, terminating in a single hyaline or lightly coloured 
spore. 

Type Speeles. — Aeremonium altertuUim Link. X809. 

^ Remarks. — A small number of species are known, which mostly 
live, saprophytically, on decaying wood, leaves, etc. Two species 
only arc known in man. 
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Aeremonium potroni Vuillemin, 1911. 

Found by Potron and Noisette in a case of subcutaneous gum 
mata with fever, somewhat resembling ts^phoid before the gum- 
mata appeared. Easily grown on sSibouraud's agar; colonies 
white, then pinkish, and, later, orange-yellow. Serum is liquefied. 
In cultures the mycelial filaments arc septated; numerous conidio- 
phorcs arc present of a 
peculiar elongated type. 

15 to 20 fA in length. 

Conidia ovoid, with a 
smooth surface, 4 to 5 
in length and 2 to 2*2 ^ 
in breadtli; of pinkish 
colour. This fungus is 
pathogenic to 
pigs. 


guinea- f- 
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Fig, OoS , — Aeremonium 

fOitOni VUILLEMIN. 
(After Vuill(‘min.) 



Fio. boi). — Scetiosporiuui apiospermum 
Saccaudo. 

(After KadueU.) 


Aeremonium niveum iloiKhor, 1918. 

Very similar A. potroni, but if»Liiiios are generally win te. 


Genus Scedosporium Saccardo, 1911. 

Definition.- -S])oro])horint‘£c with unbranched decumbent coiiidio- 
phorcs. 

Type Species.- -Sccdosporiiun apiospenniun (Saccardo, 1911). 
Remarks.- -Tlic other known species .’n* Scedosporium acremoni-- 
oiilfls Harvey, which does not concern us, and S. sderuiiale. 


Scedosporium apiospprmum (Saccardo, 1911). 

Definition.- - -Scedosporium with mycelium at first while and later 
slightly bro^: bundles >5 mm. broad in cultures. Mycelial 
h>T)hai creeping, filiform. Conidiophores decumbent, very sliglitly 
bnuidied, liyaline. 2-5-^ microns, with one spore oblong, i4>:5-(3- 
11x57, rarely subround; at first hyaline, later dilute, dirty rose 
yellow. Scedosporium, causing white maduromycosis. 

Remarks. — ^Easily grown, the cultures are whitish and covered 
with duvet; may become brownish when old. 

Mycelial tubes septated and of various size; may reach 4 to 5 ^ 
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in breadth. Each conidiophore supports a terminal spore, which is 
either ovoid, 12 to 14 fjL in length, and 5 to 6 /i in breadth, or 
roundish, 6 to 7 /x in diameter. No other kind of fructification is 
seen. 

Pathogenicity. — ^This fungus has been found in Italy, in cases of 
mycosis of the foot resembling madura foot, by Tarozzi and Radaeli. 
Tarozzi considered the fungus to be a Nocardia, while Saccardo and 
Radaeli dtiscribed it as a new species of the genus Monos 
Saccardo placed it later in the genus Scedosponiim. Rada^ made 
a complete pathological and clinical investigation of the condition. 

SceSatfOibrn solerotiale (Pepere, 1914). 

Synonym. — Mo^wsporiim solerotiale seu nigricans Pcpcrc, 1914. 

Definition. — Scedospormtf causing black maduromycosis. 

Remarks.- -This fungus resembles 5 . apiosfermum, with the 
exception tliat it produces black pigment. It was ably investi- 
gated by P(ipere. who grew it on various media, studied it mycologi- 
cally, studu‘.d complement fixation with it, and finally obtained 
successful inoculations in the anterior chamber of tlie eye in guinea- 
pigs. 

Pathogenicity.— It was found in a case of black maduromycosis 
in a peasant, aged thirty-three years, living at Domusnovas, in the 
province of Cagliari, in Sardinia. 

SUBORDER 4. PHIALTDINlCiE Vuir lemin, 1910. 

Definition. — Conidiosporalcs witli conidia borne on phialidcs. 

Remarks.- -As already stated, the species of Aspergillus, Sterig- 
matoevstis, and Penicilliuni in whicli asci are unknown could be 
classified, here but we will only consider Scopulariopsis, which is 
closely related to Penicillium, 

Genus Seopuiariopsis Bainier, 1907. 

Synonym.— Penwi/Zittw pro parte. 

Definition. — Phialidalineae resembling Penicillium, with un- 
branched erect conidiophores, bearing phialides, which* carry a chain 
of large ovoid or roundish spores. 

T^pe Species. — Scopulariopsis brevicaulis Saccardo, eme^idavii 
Bainier, 1907. 

Remarks. — In addition to those found in man. S. nibcllus Bainier, 
1907. S. rufulus Bainier, 1907, 5 . repens Bainier, and 5 . communis 
Bainier, are known. 

Species found in Man. — ^Two species are found in man, which may 
be differentiated as follows: — 

A. With white creamy formation in oldjcultures— P/oeW. 

B. Without such formations in old cultures— iCo/ungM. 
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Seopulariopsis bloehl lyiatrucliot. iqit. 

Synonyms.- -MasrigoclaUum blochi Matruchot, 1911; Scofyula- 
riopsis blochi Vuillcmin, 1911. 

Found by Bruno Bloch in a case of gummatous lymphangitis, 
clinically very similar to an ordinary case of sporotrichosis. In 

cultures the mycelial threads arc slcndef^*^ 
(0-5 to T*5 ^ in breadth), colourless, sep- 
tated. very little ramified. Conidiophores, 
20 to JO ^ in length, are tapering, and 
from tile pointed ends chains of conidia 
take origin. Conidia elongated, woid, 
j to 4 /A in length and 1-5 to 2 /a in 
breadtii. In old cultures white-cn‘.amy 
formations may be seen, which may 
possibly be undeveloped perithccia. 

Scopulariopsla koidngll Oudemans. 
SyApiurms. — Montlia ‘koningxi Oudemans; 
Scoputariopsis rufultts liainicr; S. honingii 
Vuillemin, 1912. 

A scoputariopsis isolatocl by Vanin in a case of siit)cutancous gnnimata has 
been identified by Vuillemin as S. koningii Oudemans . Tht* cult ur.il charact ers 
are very similar to those of tlie previous species, but the peculiar wliite-creamy 
formations as observed in old culiures^of S. blochi arc not seim. lioiiclier in 
cases of gumzna-liko swellings in Madagascar has i.soKiled a sperits wliu li 1 e 
calls S. iyorensis. 



Flo. firo.- -Scopulariopsis 
blochi M A T R u c II o t. 
(After Vuillemin.) 
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THE MALARIAL FEVERS 

Cfoneral account - -Quartan fevers — ^Tertian fevers — Siiblcrtian fevers-^ 
J’eriiiaoiib nialaiia — Chronic malaria — Kebipbcs — Jtoinfections — Compli- 
cations — Sequelae — Diagnosis — Prognosis — Troalmcnt — l*ropliylaxis — 
Kcfcrences. 

I. GENERAL ACCOUNT. 

Definition. — ^Thc malarial fci'crs ar(‘ a group of specific Jevers of 
protozoal causation, boiug due to infections willi the panisites 
Plasmodium malarue (Lnveran, which produces the quartan 

fevers, Plasmodium vivax ((irassi and Feletti, 1890), the agent 
of the tertian fevers, and Laverania malarice (Laveran. 1890), the 
exciting cause of the subtertian fevers, winch arc carried from 
man to man by the .igency of many species of anoplieline mosquitoes. 

Nomenclature.- - The name ‘ malaria ' is deriv(*d from two Italian 
words, wa/ aria, meaning *bad air,’ and was intend(*d originally 
1 o signify t hat tlie bad air arising from mfirshcs was the cause of the 
f(‘vers. 

Synonyms.- English Names : Ague, paludisni, marsh fever, 
remittent fever, inlennittcut fever, climatic fever, jungle fever, 
coast fev(T. 

French Names : b'ievre palustre, paludisme, fievrrs paludiennes, 
rievr('s des marais, impaludisme, fifevres malari<]ues, lievres tellu- 
rupies. 

Ilalian Names : PaJudismo, malaria, febbre iiitermilt elite, febbre 
palusire. febbri malariclie, febbri di stagioiie, febbri d’aria, infezione 
malarica. 

German Names : Wechsclficbcr, Kalt csFieber, Intermit tens. Sumpf- 
fieber, Klimaficber. Marschficber, Kjiltes Fieber. 

Local Names,- -Ixi all countries local names haVe been apjdied 
to the malarial fevers — tor example, Roman l(‘ver, Sierra lever, 
fever of Batavia. Kurunegala fever (Ceyloid, Dainbul fever (Ceyhm), 
Kameriin fever. 

Seasonal Nam'is, — As malarial fevers are more abundant in spring 
than in winter, and still more so in summer and autumn than in 
spring, it is natural that seasonal names should be applied to them 
— c.g., spring fevers, summer to autumn fevers, autumn fevers. 

Remarks. — ^The malarial fevers cover such a wide field of clinical 
symptoms and pathological phenomena that it is necessary first 
of all to give a general account, which will comprise such subjects 
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asa^tiology, climaiology, palhtjlogy, rluinical J^alliology, and morbnl 
anatomy, and than to consider the 15^)0 of fever caused l»y eacli of 
the tlirec parasites mentioned above — viz., Ihc quaria^i fevers, tlie 
tertian fevers, and t^w.suhtertian fevers — ^in their lypical and atypical 
acute phases. Having completed this, we liave still t(» consider the 
subject of clironic malaria, and we arc then in a position to review 
the complications, sequela*, diagnosis, and prognosis. Finally, the 
important matters of treatment and prophylaxis must bo disciiss<*d. 

It maybe thought that it would be better to write three separate 
chaptd’S detailing what is knc»wn, considering the three types of 
fever separately; and tliough scientifically this would be more 
accurate, still, clinically it would not beiu'fit, becau.se it is in its 
atypical forms that malaria is mostly srt*n by the physician of t<»- 
day, and therefore clinically it is better to treat the malarial fevers 
together and not separately. 

It is, however, necessary to preface tlie account of the disease 
with a very .short nfrtc on the history, in order that the reader may 
understand the salient features of the evolution of knowledgi* with 
regard to it. 

History. — It is suggcsiwl that the references in the * Cliarnka-SaiuhilS * 
to fevers spread l>y nK).sr]iiitoes refer to maiaria, and that this fever was 
recognized at the time of flomer. 

In any cast*, Hippocriites clearly di'>linguisliod intermittent from continuous 
fevers, while among the former he notccl the tertian and quartan types, and 
ol>Siervod their frequency in summer and autumn and their occurrence n«‘ar 
stagnant water and after rains. In no n.c. Varro drew attention Iq the 
relationship between malaria and marshes, .a fact so well realized in the Middle 
Ages that illustrations arc given of mohqiiito-nets as the only way to li\«‘ near 
tlicse collections of water. 

We thus see that very early in the history of medicine mosquitoes were 
associated with fever, which was also associated with stagnant Wiiter, and 
that levers wore divuled into the intermittent and the continuous. The iiilto- 
duction of cinchona bark into niedieiiie, as noied in Cliaptcr I., made a distinc- 
tion as to those fevers which ;irc and thewe wdiich are not curable by that drug, 
and this was emphasized by tli<* cure: of ‘ Lc Grand Dauphin ' in the days of 
Louis XIV. The medicine ii.scil in this celebrated case appears to have Ix^n 
cinchona bark saaked in Kliinc wine and presumably strained, and having 
a small cpianlity of tincture of opium added thereto. 

The pernicious fevers were brought into specie'll prominence by Torti, in 
1712, in his uilebraied ' Thcraputice Specialis Mutinse.* 

As to the actual cause of the disease, it was Ixilievod to Ixj minute forms oJ 
animal life arising in the exhalations from decaying vegetal matters in marshes 
ITiis is the miasni theory of malaria, which wjs fully accepted until modi*rii 
times, but in 1847 Meckel noticed black pigment (haemozoin) in the organs of 
people dying from malaria. There was niucli discussion as to the origin of 
this pigment, till, in i8Sr, I-averan discf»vered tlie parasite of malarial fever, 
and thus laid one of the principal foundations of modern tropical mcdieine. 
Golgi in 1886 demon*,! rated its life-cycle in man. showing the relationship 
between the atUicks of fever and the s|>oni]ation of the parasite, as well as the 
origin of the haemozoin. Golgi ’.s n-searches firmly established the parasites 
of quartan and tertian malaria — i c., Plasmodium malaria and P. vwax — 
while Marchiafava and Bignanii in 1891 demonstrated the exi.«;tence of 
Laverariia malaria and its relationship to subtertian malaria. 

During these re.searchcs the pre.sence of the peculiar crescent bodies in cases 
of subtertian infection became known, and caused much speculation; and it 
was now that King, in 1883, suggested anew that mosquitoes might be the 
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'arner of malaria, a suggestion which we have already noted to be present 
at the dawn of written medicine. In 188^ Laveran pointed out that Manson's 
researches on fUariasis opened a possibility that malaria might be convoyed 
in the same way, but these suggestions did not lead to anything, and it was 
not till Manson, in 1894. emph^izod the importance of this possibility that 
any serious notice was taken of the problem involved. In 1898 Ross, working 
oil Manson's hypothesis, discovered the important fact that the malarisd 
parasite could grow in the stomach of a mosquito, and eventually traced out 
Uic whole cycle of the parasite of bird malaria in that insect, and this was 
siibsc(|uciitly completed as regards the human parasite by Grassi, and con- 
iirmed by Marchiafava and Bignami with regard to the infection in man. 

Experimental pi oof of the truth of this carriage was effected by Manson 
producing typical altacks of malaria, in persons who had never left England, 
iiy anophclinr mo.S(piitocs infected with the panusites in Italy, and by Low 
ciiul Saml>on living during the malarial Kca.sonin the Roman Campagna, with 
no other protection except good anti>mosquito measures, and failing to 
iKH'ome infected with the disease. 

Wc therefore have reached this stage of knowing the piirasitic cause and its 
life-cycle in man and the mosquito, but there arc some things which we do 
not know, and these are the reason of the persistence of the infection, in spile 
of quinine therapy, in some people, while others arc without doubt cured, 
and the reason why the disease appears at times as ejudemics. There can be 
no doubt that the realization of a reservoir for the disease is most important, 
and there is equally no doubt tluit this reservoir is man, especially native races, 
and perhaps more especially the children of native races. 

I'he following adcUtional points appear to us to require further study: — 

I. 'J"he form in which the malarial parasite lies dormant in the human body 
(with special reference' lo the parthenogenesis of the macrogamciocytc). 

The question of parthenogenesis is still much debated. Neeb lius investi- 
gated it in iiijnalarieB, and has'^contrasted it with the schizonl stage of the 
same parasite" as (oTTows: — 


C haraefer. Segmenting Macrogametooyte. 


Schixont. 


Size 

Shajic . . 
Cliiomosome.s 

Cytoplasm 

llaemozDin 


Almost fills llie eryfliro- 
cylc. 

Oval, not quite centrally 
.situated. 

I-,arge, coarse, ])ijrplish- 
browii in led- violet basis, 
which runs in a band-like 
curve along periphery. 

Resembles that of a typical 
macrogamctocyle. 

Coarse yellowish - brown 
granules excentri('ally 
placed . 


i'ills alioiit two-tiiirdb of 
tlic erylhrocyle. 

Cinular, ami centrally situ- 
ated . 

Small, fine, separate, pur- 
ple, arranged in a circle 
around the hsemozoin. 

Resembles that of the tro- 
phozoite. 

l«'ine, dark brown or black 
grannies, usually concen- 
trated into one centrally 
placed clump. 


Thompson believes that Schaudinn probably mistook Jor pinnlit i.ogiiusis 
a double infection of a corpuscle with a gametocyle and a schizonl. 

Ross Ixilicves that the ordinary asexual forms persist in the blood in small 
num^rs, and undergoing schizogony, are sufficient to account for the in- 
definite persistence of the infection. Karrewij has found parthenogenesis to 
occur in P. vtvax at the height of the febrile attack. 

2. Whether Schaudinn is correct in believing that the eggs of the mosquito 
can become infected, and, if so, whether that mfcctioii is c.i.pabie of being 
spread by the next generation of mosquitoes. 
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With regard to this point the tendency at present is to believe that Schau> 
dinn's oliservations will not be confirmed. 

3. Whether any mosquito ot)u*r than the Anophelinae carry the parasites. 

So far, no evidence in favour of this has U^en brought forward. 

4. Whether there is any animal other than man in which the parasites live 
in nature. 

The investigations of Fermi and Lumbau in 1912 are steps in answering 
this question negativi'ly, but many more observations in dinerent countries 
are necessary bmore a final answer can be given. Mcsnil has succeeded in 
infecting an orang-utan with simple tertian malaria. The attacks of fever 
in this animal were mild, but for several weeks typical parasites were found. 

5. Whether there arc any malarial parasites of man which have so far not 
been recognized. 

Thus Stephens luis insistcil upon Plasmodium tenue, which does not appear 
to us to be specifically distinct, and Osw:i 1 do Cruz has invited attention to a 
peculiar quartan type of parasite fcuind in the valley of the Amazon and 
associated with adema of the legs as a pronounced symptom. Laloir's parasite 
is mentioned in the next chapter, and several other observers have described 
new varieties of the malarial parasitic which require confirmation. 

6. Usually it is Ixdieved th;it all fevers regularly recurring ever^ third or 
fourth day are malarial, but this, while correct as a general rule, is open to 
doubt in certain instances, and in any case requires careful watch. 

/Etiology. — The a.‘tiology mny bo divided into: — 

I. The Exciting Causes. 

II. Tlie IVedisposing Causes (p. 1142). 

I. Excitinc; Catises. — Malarial fevers arc produced by the para- 
sit esPlastnodiutn malaria La veran, 1881 , vtvax Grass! and Feletti, 
1890, and Laverania malaria Grassi and Feletti, 1890, because they 
are always found in the blocxl or organs of persons suffering from 
the disease, and can be injected into healthy persons, producing 
in them typical fevers, the different stages of which correspond to 
the stages of the life-cycle of the piirasitc. These parasites can be 
spread from human lieing 1 o liuman being ])y mosquitoes, in whose 
bodies they undergo development as already described. Infected 
mosquitoes can convey the jiarasitcs to healthy persons, living in 
cither non-maiarial or malarial climates, by their bites, producing 
attacks of fever typical for the typo of parasite with wliicli the 
mosquito was infected. The classical experiment is the infection 
of Sir Patrick Manson's son with tert ian malaria by means of infect ed 
anoplielincs sent from Komc to London. 

There are, therefore, throe factors necessary for the production 
of malarial fever: (i) the blood parasite; (2) the mosejuito; (3) man. 

I. The Blood Parasite. — ^We haye drawn attention to three para- 
sites in connection with malaria, and we believe these to be the. only 
* three at present known to cause the fevers, but it is necessary to sa j’ 
that this view is by no moans universal. Some authorities believe 
in a quotidian form of fever due to a species of Laverania, or to two 
separate species of the simie genus. These parasites, howe\vT, if 
they exist as distinct species, which wc believe I0 be very doubtful, 
have not come within our observation, and we therefore agree with 
those writers who only acknowlcdgcthethrcetypesmentionod above. 

The descriptions of the structure sind life-histories of these para- 
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sites have been given in Chapter XXI. (p. 504), and need not be 
referred to here. 

Infection. — ^The parasites are introduced into the human body 
as sporozoites, which pass from the salivary glands down the hypo- 
pharyngeal canal ol the mosquito's proboscis into the blood when 
a human being is bitten by an infected anopheline, 

Incubation. — Once in the blood, three possibilities confront the 
parasites: they may either be killed and no infection result, or they 
may remain clormant in some form in the spleen, and not develop 
until predisposing causes, by lowering the vitality, give them oppor- 
tunity, or they may at once proceed to develop and give rise to fever. 

In tliis latter event, there is usually an interval between the period 
of the bite and the attack of fever, for it is evident that in order to 
influence the metabolism of the body so profoundly as to produce 
a rise of temperature a certain amount of toxin must be generated, 
rhis requires a definite number of parasites, and hence the incuba- 
tion period may be short if many parasites are simultaneously 
inoculated by the mosquitoes, or long if but few. Asa rule it may 
be said that some nine to twelve days are rwjuired for the develop- 
ment of a sufficient number of parasit(‘S to produce fever, Acton 
gives the following table of the length of the incubation period : — 


Parasite, 


Maximum in Minimum in Average in 

Days, Days. Da vs. 


Quartan 

Tertian 

Siibtertian 


iS 11 14 

21 6 II 

14 2 0 


During the incubation period, how'ever, there nniy be slight 
symptoms of lassitude, or pains in various parts of the* bod}' coming 
on at regular intervals, and often not much regarded, as they may 
pass off quickly. We arc inclined to consider these as lieing due to 
parasites as yet not numerous enough to produce fever, and wc 
think these symptoms of importance, as an attack of fever may be 
prevented by the prompt administration of quinipe. This subject 
will, however, be further discussed under tlic Pathology of Latent 
Malaria. 

The Fever . — The life-history of the parasite has a definite re- 
lationship to the disease, as can be noted by studying the diagrams. 4 
The rise of body temperature is always associated with the sporu- 
lation of the parasite and the liberation of pyrogenetic toxins, the 
apyretic interval with the growth and maturation of the parasites 
in the red corpuscle. This point has been recently carefully studied 
by Ross and Thomson by their enumerative methods, and they 
find that there is a distinct correlation between the number of the 
asexual forms found in the peripheral blood and the fever, and that 
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no lever exists unless these forms exceed some hundreds per cubic 
centimetre of blood. These forms persist through the. apyretic in- 
tervid before a relapse, but in small numbers, which increase for 
some days before the relapse tjikes place. The pigmentation of the 
cells and organs is duo to the haemozoin liberated by the disruption 
of the infected red cell. The liberated spores attack new crjiliro- 
cytiis, and so the numbers of the parasites may increase, until in 
c^ain pernicious cases it appears as thougli the majority of the 
red cells were infected wdth parasites, and, indeed, two or more 
may be noted in one cell. Such a condition must, of course, lead 

to death. , , „ 

But this does not by any means always happen: for it is well 
known that a malarifil, especially a quartan fever may wear itself 
— out, the attacks becoming less and 
less severe until they cease. 

This would appear to be due to 
acquired immunity, which no doubt 
explains the known fact that the 
European in West Africa on first 
arrival generally suffers from repeat (d 
attacks of fever, but he gradually 
becomes partially iniinuin^ and can 
Pg then live there, with care, for years. 

Eurther, it would certainly (explain, 
_ ^ j in part, the relative immunity of the 

(X 1,000 DiAMKruRs.) m t wt region who aic 

CM I A- * infected from earliest childhood, and 

is ondOTl§hi“a“'Kdr blo^- ‘S the true cause of the 

corpuscle, which will presently racial inununily which some allege 
rupture and liberate the pyrogc- to exist. Il IS now known that 
Mtictoans which will «uso the the merozoites can, althougli very 

fever. At the same tune the j xi i , i 

merozoites and liacmozoin will penetrate the placenta, anil 

be liberated. infcci the foetus, giving rise to con- 

(From a photomicrograph genital malaria. 

by Norman.) The three parasites produce verj* 

different results, apparently due to 
their habitats. Plasmodium malaria and A vivax as a rule 


live mainly in the circulating blood, in which the former sporulai es, 
while the latter develops in the spleen; their toxins will thtTcfore 
produce general symptoms. Laverania malaria, on the other hand, 
seems to affect the red corpuscles so profoundly that they are liable 
<to adhere to the walls of the capillaries of the organs in which the 

f >arasite sporulatcs. Hence this parasite may produce severe 
ocat symptoms, due to the mechanical blocking of capillaries or to 
the more intense local action of the toxin, or to both oAhesc causes, 
and therefore it is associated with what are called the pernicious 
fevers — ^that is to say, the fevers which produce severe effects on one 
or more organs — on the brain, causing coma or paralysis; or on 
the pancreas, causing haemorrhagic pancreatitis. 


THE FEVER 


“35 


‘▼At the onset, all throe types of fever are apt to be irregular, 
because the parasites are of different ages, due to the different 
times of inoculation, but they settle down to a regular type, possibly 



because the amoiuit of antitoxin generated is able to kill 6ft those 
parasites which do not cunfonu to the age-period of the majority. 
Somiitimos, however, two distinct broods may exist, producing 
double fevers, or throe distinct broods, causing trij»le fevers. 



Fig. 013. — Laverania malaria. 

Diagram bhoviriiig parasites in red 
corpuscles blocking a brain capil- 
lary in the cerebral type of |x.Tiiici- 
uus malaria. 



Fig. 614.-— AauffraMia malaria. 
(X '-£50 Diameters.) 

Photomicrograph showing para- 
.site.s in situ in led blood colls blocking 
capiUaiios of the brain. 

(After Norman.) 


Tile indlarial parasite acts not meicly by destroying the cor- 
puscle in which it lives and by altering the metabolism of the 
body by tlie pyretic toxin of Rosenau and his collaborators, but it 
also Ilis a luemolytic toxin, first described by Cas:igrandi and Do 
Blasi, which destroys the red corpuscles, thus t hrowing more work 
on to the liver and leading to excessive formation of bile, with, as 
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a result, diarrhoea and urobilin in the urine. If the blood-destruc- 
tion is excessive, the liver is unable to convert the whole of the 
haemoglobin liberated into bile, with the result that some may be 
left unaltered, and may produce ha:moglobinuria. 

It appears, how'ever, that an antitoxin is quickly formed, of the 
nature of an anti-auto-complement, which neutralizes this hamo- 
l^sin, and it further appears, from the experimenis of Casagrandi on 
pigeons infected with Hcmoprotens [Halirndium), that the anti- 
toxin may be a cause of the natural disappearance' of the parasites 
and the cure of the disease. Of course, this antitoxin is produced 
by the cells of the body, and anything which lessens its formation, 
such as starvation, gives the piirasiti* a cliance to grow and cause 



Fig. 615. — Diagram of a Temprkatukis Chart in Double Tertian 
Malarial Fkvkr. 


The fever of the first and third da}rs is due to one brood of parasites, and 
that of tiic second day to another brood. 

1. Schizonl of first brood; 2. sporuUUing schizont of first brood; 3-5, tro- 
phozoites of first brood; 6. schizont of first brood; A, schizont of stM:ond 
brood; B, sporulating scliizont of second brood; C-it. trophozoites of second 
brood; F, schizont of second brood. 

disease. Thus Casagrandi foudd that out of twenty-one birds 
infected in 1904, tea were still infected in 1905. On semi-starving 
of these, he produced relapses, wliile two others treated with 
antitoxin obtained from guinea-])igs inoculated with pigeon’s blood 
idid not relapse. 

It will thus be that a relapse may be due entirely to pre- 
disposing causes which lower the vitality of the body and prevent 
the production of sufficient quantities of the antitoxin. 

.* . Besides the difference pointed out above as to the place of sporula> 
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tion, there is also a great difference in thctime occupied by the cycle 
of schizogony. Plasmodium malaria requires seventy-two lours 
to complete its schizogony, or, in other words, it will liberate its 
toxins and cause an altack of fever in its human victim every 
seventy-two hours, while in an infection with only one b’*ood of 
parasites the intervening period will be without fever, niis inter- 
mission is so marked that it was noted by the ancients, and formed 
one of their types of intermittent fever, and as the attack of fever 
occurred on the fourth day, after an interval of seventy-two hours, 
it was called a * (j[uartan,' or fourth-day fever, and as such is clearly 
described by Hippocrates. Plasmodium vivax requires fortj'-cight 
hours to complete its schizogony, and in single infections pro- 
duces fever every forty-eight hours — uc., on the third day — and 
therefore this type of fever is caUiid ‘ Icrtiaii.' 

Laverania malaria, on the otlier hand, docs not appear to be so 
regular in the time ol its schizogony, and may require from thirty- 
six to forty-eight hours for the purpose; but though typically pro- 
ducing a tertian fever, t he effect due to its sporulat ion in the organs 
are niucii more severe and protractc'd than those produced by 
P. vivax. Clinically, therefore, there arc two types of tertian 
malarial fever — a benign and a malignant. The former, caused by 
P. vivax, is generally called ' tertian malai ial fever,' while the latter, 
caused by L, malaria, is called ‘ subtertian malarial fever,* or 
malignant tertian. 


In addition to these clearly defined parasites, others have been described 
by various autliors, and have been named Haniamasba pracox and H. immacu- 
lata hy Grass! and Foletti. The lormcr was said to be pigmented, and the 
latter to be unpigmented. These parasites require only twenty-four hours 
for the completion of tlie cycle of schizogony; consequently they cause fever 
every twenty-four hours, which is therelore of the nature of a * quotidian 
malaria] fcvei.' Many authorities, with whom we agree, consider these 
parasites to be only stages in the development oi Laverania malaria. Quoti- 
dian fever can lie produced by three broods of P. malaria, or two of P. vivax 
or L. malaria, and does not require a speci.'i] quotidian parasite. Plasmodium 
ietiue Stephens, 19x3, appears in part to be related to P. vivax and in part to 
L, malaria, while P. vivax minuimn of Fmin, /'. falctparwn guolidianum of 
Craig and Obwaldo Cruz's parasite require confirmation. 

Therefore, there are only three parasites and three classes of fever 
to be considered — viz. : (i) Plasmodium malaria, pausing quartan 
malarial fever; (2) P. vivax, causing tertian malarial fever; 
» (3) Lavsrania malaria, causing subtertian malarial fever. 

3. The Mosquito. — ^With regard to the Anophclinai, we know posi- 
tively that some can carry the germ, while others cannot (see p. 083) . 
Further, it appears quite evident that Cidex and Stegomyia are 
not carriers of malaria. Daniels, as we have already stated, is 
inclined to suspect the iSdinse as being pos*?iblc .disscjninators of 
malaria in jungles, but there is no complete proof of this. Therefore 
we have at present only the Anophelinse to consider. 


For the Vririoiifi species of tJie Anoplxclinm winch are more or less definitely 
known to carry malaria see Chapter XXXV.. p 


rz 
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The presence of Anophelinae, Ipwever, does not indicate that 
there must be malaria in the locality, an important point to which 
Celli was the first to call attention. 

England, for example, though it possesses three species of the 
Anophelinae — viz., Anopheles maculipennis Mcigcn, 1818; A. bifur- 
ceUus Linnaeus, 1758; and A. nigripes St., of which the two former 
certainly can carry malaria — is practically free from the disease. 
Nuttall, Cobbett, and Strangcways-Pigg believe that this condition 
has been arrived at by the reduction of the numbers of the mos- 
quitoes by drainage. 

Since the war, however, a certain number of indigenous cases of benign 
tertian malaria have been reported. 

On the other hand, there is no evidence of t he existence of malaria 
without some of the Aiioplielin;e. C)n tlie contrary, there is evi- 
dence that where tJien* are no Aiioph(‘hme there is no malaria 
(Barbados, for cxamjde. as ilr^t noted by Low). Fuither, it is 
highly probable that t lie endemic malai ia of Mauritius and Reunion 
is due to the introduction of PyrcLophorus cosla/is Loew, 1SO6, 
as has been pointed out by Ross. 1 here is also the evidence tiiat 
in places where successful aiiti-an(»ph<liiie measuris, have l»eeii 
carried out, as in lsin;ulia, malarial level has ci’ased to exiM. 

In order that there maj* l)e plenty of tliese insects, tluie must be 
a certain degree of waimlh; for as a rule they Ijibeniate in the 
winter of the temperate zone, coming out in tlm spring, and in- 
creasing in numbers, to reach a maximum m the warm days of 
autumn. In the tropics, of coursi-, the heat is jireseiit all the "year 
round. Heat alone, however, will not suthce lor the inosijuito, lor 
there must be water for the developmeui t»l the lar\a; and 
Hence, in the dry season in the iiujiics, t liei e may be few mosquitoes 
visible, while tln.ir numbers will iiici east' remarkably after the rains. 
In the dry season the mos(iuit(»cs and iheir larva* astivate, and 
wait for more suitable conditions. 

There is, however, a third factor to be considered, and that is the* 
effect of the temperature iiptm the parasite in the nios<iuito. For 
ages it has been not ed tliat I he. fevers dm* t o P. malavicc a nd 7'. m ax 
occur in the temperate zone in the earlier iieriod of the year — 
in the sirring— while the wor^>t fcveis, due hi L. maluriiC, do not 
occur until the summer or autumn, lliis point has been carefully 
studied by (jrassi, Jancs6, Hollander, and otlnrs, and the result of 
their experiments lends to show that teiiipeiaturo has most rlfect 
upon the ookinete before it pierces the wall of the stomach of the 
mosquito and becomes encysted. It would iqqjear that if the 
temperature is below 15" to i()" C., no furtlur doveU»i)m(*nt of the 
oocyst will take place in any foirn i»f jiutasite. ruithei malurice 
will develop at a lower temperature ihan the other two, w}»ilc 
P. vivax will also develop at a low Icynpcrature, but L. malaria 
requires a distinctly higher one. 

This may be the reason of the scarcity of L, malaria in the tem- 
perate zone, except in the summer and autmun, and its common 
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occurrence in the tropics, and, possibly, this is also the reason of 
the rarity of P. malarice in the low country of the tropics, while its 
presence in the hills is coiiiinon. 

Here may also lie the explanation ot tiie universal distribution 
of P. vivax in both the tropics and temperate zone; for Jancs6*s 
researches show that it can tlevelop Ihroiigli a wide range of tem- 
peratures. 

Bat tliuse aru not the only factors concerning the Aiir»]ilielinai and malaria, 
for Schaudinii showed ihtii the mosquito eggs may possibly be infected by 
the malarial parasites, and this at once nuses tiie question whether they cannot 
be carried via eggs, larvae, and piipte into a second geiuTation ol mosquitoes. 
If .so, this would explain some outbreaks oi nudana. but so far Schaudinn's 
work has not been coniirmed. 

AnolluT point of importance is the fact that when jiew lauds arc 
opened, it is asserted that ptjople stiff ci' more seviirely from malaria 
than can be explained by any tlieory brought forward at present. 
For example, it is slated that if a zone of forest on a stce]) hillside 
be burnt in the ilry season, .uid liieu desired by coolies, who return 
eveiy iiigliT to the (luarlers where tiie oilier i statc coolies also sleep, 
these clearing coolies will sulfer severely fri»m malaria, while their 
follows working oii other ]jortioiis of the estate will be. but little 
alfecled. '1 lie expl.uialioii of this is not that emauatioiis have 
arisen from the. sod and invaded the bodies ol the etiolies— indeed, 
after the desorjj>tion ol the life-history ol the malarial ‘parasite 
already givi n, tliis would be a reducHo ad absurd tm— -hut iiUTely 
that the exposure to the sun or the harder work has lowered the 
vitality of these coolies, ami has given llie germs aheady in their 
system a chance to develop. 

ll h.is also long been thought lli.it the nu'chanieal opening ol new 
ground by digging produced llui disease, but Koss iias pointed out 
tliat in Maurit jus 1 he digging (»f earih lor years earned no malaria, 
until some new factor was introduced wiiicii occurred in the sixties 
of last century: tliis lactv>r we now kimw to have, been the iiilroduc- 
lion oi iyrclo/>liori!S coslalis into the island. 

When an attack of malarial fever occurs in a peison living in a 
place where there are no Anophcliiue, it is the residt of infection 
olitaiiied ill some other place where these mos(pgtoes me to be 
found. 

ft may sjifely be concluded that, as f.ir as our pri'seut knowledge 
goes, certain of the Anoplieliiue are the only can iers of malaria, and 
ujjoii this public prophylaxis must be basefl. 

A female mosquito, apparently, can live for at least a month 
(Ross), if not longer. This does not include sucli doiniani periods 
of its life as the hibernation in the cold or jestivation in dry seasons, 
when it may live for a long time in damp places. 

The eggs of the Anophclinre are laid only in natuial collections 
of water supplied with water-plants, such as the back eddies of 
streams, close under tlie banks, which are csitecially good breeding- 
places. 'fhe young imagines, apparently, do not usually travel. 
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but remain near the place wliere they are developed. Occasionally 
. they can be carried long distances by ships, trains, coaches, carts, 
etc., but this is the exception, and not the rule. Winds do not appear 
to carry them far, as they generally take shelter from :\ high wind. 
The natural enemies of the Ano])h6J[iiia; arc nunnTous, including all 
ins^tivorous animals, such as bfits and birds, logt^her with fish, 
which cat the larvae. 

The anopheline not merely carries the germ, but because of its 
length of life, a single individual maybe capable of infecting several 
human beings; for it must be rcinenibi-retl that tliwe is no ])roof 
that the mosquito is in any way deh-lerioiisly affected by the 
malarial parasite, and in this way it forms a reservoir of inf (‘ct ion. 

3. Man. — ^Thc female anojilicline ro*f[nires blood for the purpose 
of providing its Qggs with sutlicicnt noui ishmunt, and will, therefore, 
bite any vertebrate it may come across in order to obtain the same. 

The mal^ial parasite'.-^ have, so far, only been found in mfiii, and 
hence, until tliey are found in some other vertebrate, wc arc not 
justified in assuming that the aiioi>helines can obtain tlicm from 
any other source, fn the tropics Ihc n«ativc populalion is un- 
doubtedly the great source of the gainotocytes by wliich the infec- 
tion of the mosquito is brouglit about, because the majority of 
them do not protect themselves against mosquito-bites. ()1 the 
native population, tlie children arc the greatest source of infection, 
because, as has already been explained, the adults obtain a ])aTtial 
immunity. But in considering the native as a source of infection, 
care must be taken not to forget the European, wliose blood 
sometimes swarming with garnet ocyles. 

Ross has pointed out that, in considering the amount of malaria in .a par- 
ticular localily, imported cases must bt: di.stingiiished from indigenous c.isi's, 
and that the latter sliouid lx? further clcisHificd according io the month in which 
they are infected. Ho has also attempted, by mathematjcal formuUe, to 
investi^gate the infoctioii-rafe of the dise;ise, which metliod he terms ' patho- 
metry*; but it is very clifficult to obtain Ihr; n(‘r,ossary data for these ualcula- 
tions. He points out thit tlio numbi^r of inAvtioiis in a given locality during 
a given period depend upon- - 

1. The numlier of persons witli gatuolocytes in the blood. 

2. The number of anophelines wldcii hive bitten these people and become 
infected. 

3. The number of infected Anophelines which live long enough to transmit 
the infection — i.e,, at least a week. 

4* The number of these surviving infected Anophelines which get the clianco 
of biting man again. 

It is by no means e.isy to <loterTiiiiie, even approximately, in a district the 
number of Anophelines capaiile ol c.iiryiiig rnal.iria; but an attempt might 
be made to follow Ross, and determine tlie output from one or two of the 
more important breeding-placets by enclosing a given area with mosquito- 
netting, and counting doily the nunibcn* of Anopheliiu's which hatch out. A 
calculation of the areas of the breeding-place s, together with the numbers 
hatching per diem, will give a rough estimate of the increase during that time. 
Assodated with this, a census may be taken of the Anopliclines found inside 
datqaged mosquito-curtains very early in the morning. This is a method we 
have used in Tropical Africa and found of service, for it supplies not merely 
the number of the Anophelines, but also the percentage wiwh are infected, 
though' of oouisa the error is likely to be considerable. Ross proceeds to show 
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mathematically that the increase or diminution of the malaria really depends 
u^n the ratio to the population of Anophelines capable of carrying the para- 
site; and also how an epidemic gradually increases, and how it dimizushes 
when the Anophelines are reduced; and proves that, in order that there may 
be a Toduclion of the malaria in man. there need only bo a reduction in the 
numbers, and not an extermination of the Anophelines, which is what would 
appear to have happened in England, and to be the cause of tlie disappearance 
of malaria therein. 

Investigation of an Endemic Region , — In investigating malaria in 
an endemic region, it is nwessary to find out — 

1. The specific diagnosis of the parasite or parasites causing the 
malaria. 

2. The population of t lie area. 

3. The average mimber of infected j^tTsons. 

4. 'riie average nunibcT of infected persons carrying the gameto- 
cytes ill their blood. 

3. The species of Anojilieliiije in the district, and their breeding- 
grounds. 

6. The species whicJi curry the parasite. 

7. The spce/ics in vvJiich the para^te is found in nature. 

R. The number of Ano])lielincs in tlic affected area. 

No remarks need bo offered with regfird to i, 2, 4, 5, 6. and 7. 

With regard to 8, the m (4 hod suggest e.d by Ross should be adopted; 
and as regards 3, tiic quickest ami the best method is to estimate 
tlie spleen-rate, but it must beremembered that the spleen is palpable 
in 1*07 to 2 per cent, of non-malaiial children living in Loudon. 

Ross suggests that the term ‘endemic index/ which was intro- 
duced by Stephens and Christophers to denote the percentage of 
jiersons carrying parasites in their blood, should be extended to 
include not merely that factor, but also the proportion of people 
with spleens enlarged by malarin. 

lie therefore proposes tliat the endemic inclox slioukl be made up 
ot a parasite-rate and a spleen-rate, of whicli the latter is the more 
convenient, and if applied to children under fifteen years of age, is 
useful, provided that kala-azar docs not occur in the locality in- 
vestigated. Children are chosen because the adults have acquired 
:i ])artial immunity, as already explain(‘d. 

But the endemic index as defined by Ross is sure to be higher 
than tlie mere spleen-rate, and thcrijfore the blood must be ex- 
amined in the children whose spleens are not enlarged, and the 
parasite-rate must be added to the spleen-rate to obtain the true 
endemic index, 

lu all calculations such as the aliov the statistical error must borne in 
mind, and Poisson's formula, or the modificsition by F^earson which Ross 
recommends, must be applied. 

Lot Nsas total number of children under tifteen years of .ige in a locab'ty. 

ti= number examined for spleen-rate. 

4rsnumber with enlarged spleen. 

^ iooes=splcen-rate. 

.''%3B=percentagB of error. 
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Then by the Poisson-Pearson formula the percentage error wiJl In : — 


c%^ 


200 

n 
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Latent Malaria. — ^This term is cniploj^ed to clcnol c cases in which, 
without any sign of illness, malarial parasites can be found in the 
blood in small numbers. These casc‘S form a reservoir of transmis- 
sion to the anoplielinc. Ciaig slates that out of 1.2O7 cases in 
which maharial parasites witc demonstrated in the blood, 21 per 
cent, were latent , and t he majoi it y of tliese \\ ere found to be caused 
by the subtertian parasite*. 

' Congenital Infection. — 'J'lu. qm^^tion of congenital malaria has 
been much debated, but ])nin<»Iarii and VialliT have recorded a 
case in which a woni.ni snifeiing from jnalarJa gave birtli to a child, 
in which blood from the uinliilical c»»rd during life and from the 
heart after death coniained inal.iiial parasites identical with those 
in the maternal Idoocl and placenta. A similar case has l»cen 
recently n-j)nried l)\ Leger. 

II. Pkkdisposing r \usi:s.- These may be chnssified into: — 

1. Those which promote infect urn with the parasite. 

2. Those whicli i)roiuotc tin* incri*.ise of the parasite in man after 
its inoculaiit)U. 

1 . TnosK WHICH PKoMivn- Initc.tion with iiik Pauasitf. — 
riie first of tliese is residence in an area wliicli contains not merely 
persons with gamoi oca*! es in ilics'r blood, but also mosciiiitoes 
capable of carrying tin* disease, associated with an atinosplu'ric 
temperature suhable foi the development of tlie ]>arasite in tin*, 
mosquito. 

The second is any cau^t* which produi;os large numbers of mos- 
quitoes capable of s])rea«bng the disease*. 1’his will bo not nu*r(*ly 
a suitable ciir-i«*mperature, but also moisture. Hence Iom - lyings 
marshy places, and tin* v'et so.ison, are important predisjiosiiig 
causes. 

The third is occiq^ation, for this may compel ])eople to live in 
malarial countries, to reside in the low-lying marshy portions of the 
same, to work in rice fields covered with walei, etc. Age is a pre- 
disposing factor, as inos(juitot*s have more opportunity of biting a 
young child tliaii an adult. Sex has no inlluence. 

2. Those whk h Promote tiif Increase of the Parasite 
AFTER its Inocu!-\tton .---These pr‘*disj)osing causes are subdi- 
visible into: (^1 raciiil; {h) personal; (<) meteorological. 

{a) Racial . — There is no doubt that the native rjices suffer less 
than an immigrant race in a tropical country, where there is always 
malaria present, and this wo believe to br mainly ducto the acquired 
partial immunity of the native races, as already <»xplaincd. 

[h) Personal . — It will be obviem--* from ihe above remarks that the 
parasite cannot produce tlie markedly d<*letcrious effects whicli we 
term malarial fever, unless tJiere be a sufficient Ij^ large number 
present. Further, there appears to be a tendency on the part of 
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the body to manufacture protective substances, which keep the 
growth of the parasite in check. An3^hing, therefore, whicli inter- 
feres with the production of these checking materials will enable 
the parasite to grow and multiply, and will llms become a predis- 
posing cause of the disease. Such conditions arc: (i) chills; 
(2I slarval ion or ovcrfec'ding; (3) the onset of another acute distiase; 
(4) the prt'sence of some clironic ailment, which may often be but 
slight . 

(c) Meteorological . — \Vc have already drawn attention to the 
relationship between the temperature of tlie external air and the 
develo])ment of the parasit( s in the mosquito. It now remains to 
point out tliat a similar relationship exists between that condition 
and 1 lie develcipment of the ])arrisite in the human being. 

Ross is of the opinion, not merely from observations upon man 
infected wit h malaria, but <ilso upon birds infect ed with Halicridium, 
that higli air-tempera 1 11 rrs are favourable to the increase of the 
malarial ]wasites in man. High air- temperatures .ire therefon* a 
cause ol the relapses met with so fref|Uimtly in the, hot dry .season 
of the tro])ics. 

rile reverse is also Irue* hence the benefit of sanatoria at high 
altituiles in tin- tropics, and also of sending a f ever-stricken patient 
ti» cooler climates, provideil the change fiom the hot to the cold 
clim.itebe not sudden, but gr.idual. 

Climatology.- -Tlie geogra]>hical distribution of malaria is deter- 
mined by a eombinal ion of i he condit ions suitable for the jiroduction 
of l.irgo numbers of mos/piitoes cajiable (»f carrying the germ, and of 
those snit.ihlo fur llic <lcveloi)mcn1 of tlie jiarasitcs in the mos- 
quitot's, together with tlie presence ol human brings with numbers 
of g.inn I oc vies ill their blood. 

I'lii* virulence iii one region more lli.ui in anoilier may depend 
ujion I he tv]»e of parasite. Thus, Larcrania malarioi, which is a 
mule viiuh'iit ])arasite than /V(/.sT/W///wi malaria or/*. viwiXy being 
very common on tlic West Coast of Africa, renders that area 
peculiarly ilangei oum. 

fJenerally s])i\'iking, malaria is most prev.ileul in the region of the 
Rquator, and dimiiiislies gradually north .iiul south till the Arctic 
and ])robably Antarcl ic Circles arc reached. The malarial area lies 
between 63® north latitude (mean summer isotherm ot is'* to 16® C.) 
and 35"* south latitude. Its geography may alter considerably in 
the course of years. Thus regions in England, Holland, France, 
Germany, .iiid Austria-Hungary aie much less malarial than they 
formerly wore. On the other "hand, it has been knowm to affect 
countries which at one time were immune. Thus Ross says Hiat 
he believes Llial Mauritius was infected in the early sixties of last 
century by the introduction of a mosquito capable of sj>reading the 
discasij, and hence tlic epidemic which occurred in that island. 
Reunion is another example. Barbados is said to have no malaria 
and no anophclines. Therefore t he geography t o be described is that 
known to exist at present. 



1144 


THE MALARIAL FEVERS 


Africa. — ^The worst malarial region in the world is probably the 
West Coast of Africa, from Senegal to the Congo, hut the wdiole of 
Africa, except portions of Cope Colony, is malarial. 

Asia. — Malaria is widespread throughout Asia, being very 
marked in certain district of India, especially the swampy land at 
the foot of the Himalayas, in Ceylon, and IJornco; wliile Arabia, 
Syria, the Straits, Siam, and China are aNo malarial. IJttlc is 
known about Siberia. 

Australasia and Polynesia “ -Jfalaria occuis in the north of 
Western Australia, the Northern Tenitoiy, North Qu(‘ensland, 
Torres Straits rslands,Nt:w(ruiuea, Finscluileii. the Solomon Islands, 
and the Bismarck Archipelago. 

America. — Malaria exists in Central America, the West Indies, 
willi the t'xeeptioii of Bjrha<lo*>. the coast ol the Mexican Gulf, the 
north of South Anii-rica, including British (iuiana, and the north 
of Brazil as far Rio de laneiro. Paraguay and Bolivia are 
infected, as are Peru and Cliili, but the south part of Soiilli 
America is loss infected. Many pl.ict*s in the United States are 
maLarial, but Caiiad.i is not maikedly inlect<‘d, except about the 
northern shore of f ake Dnlario. while Greenland is supposed to 
be free. 

Europe.- (iieat Britain and Norway ate practically free, but 
most of tlie other coiinlrieN hav4^ <ui(h‘mic fnci, particularly Russia, 
Italy, Serl)i«i, (rro(‘(;<', '1 urk<‘y, and Au^lria-Uiingaiy. 

In France malaria < xists in ihe south and west ; in Switzerland in 
the canton of Tessin: in Germany along the course of tJu* Rhine, 
and in the. lowlands watcTed by tlie irilmtaiies of the Danube. 
Sweden has also s(*me c-ndomic sp4»ts. 

Apart, Innviiver, Iroiri men: geogra])lncal (list i ilnit ion. it will be 
obvious that the necc'^sary conditions for m.ilarial propagalicui are 
best siijiplied in tli(‘ tropics, ••sj»ecially near the Ectualor, where 
there is generally a considerabh' amount of atmospheric moist lire 
and rain as well as heat. 

The wet Season has also a great inflneiice, supj>Iying the necessary 
moisture which at other times may be lacking. I lie effect (d alti- 
tude has already Ix eii iTieuti<»mMl 

Pathology.- - 1 n m.iJana the body is iiivaded by protozoal para- 
sites, whicii gr(iw and nicie.ise. at i he e.\]Hmse of the red cells of the 
blood, and in doing so manufactuie i<»xiiis, of which we know two 
— viz., a pyrogenet ic toxin and a hamolysin. 

Red blood cells are fouiitl in the whole ol the circulatory org ans, 
but are generally coiit .lined in arteries, veins, and ca])illaries. In 
two places, Jiowcver x iz., the spleen and bone-marrow— tluw come 
intimately into relationship with the parenchyma cells. Whatever 
function the spleen may in future Im* found to possess as n^gards 
the malarial parasites, it jirobably arts as a jmrifiir to tlie blood 
which passes through it. Perhaps tJie bone-man ow assists in such 
a function. 

' Parasites contained in red cells should, therelorc, be able to pass 
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all over the body, and should be found equally distributed, no matter 
what organ is examined. This would be so if the parasite did not 
seriously damage tlic red cell, and, by its toxins, the endothelium 
of the vessels, especially that of the capillaries, in which the blood- 
flow is slowest. It would appear as tliougli tin* damage done to 
the red cell by the quartan parasites is not severe enough to cause 
them to be caught in the capillaries. Therefore the whole life- 
history of the quartan is spent in the circulation, and sporulating 
forms can be readily seen in finger-blood. 

Tertian parasites, on Ihe other hand, seriously affect the red cells, 
causing swelling, degeneration, and decolorization. The tropho- 
zoite and scliizont stages arc easily seen in the peripheral circulation. 
Still, the sporulating forms are more common in the spleen, which 
may be looked upon as having filtered them off from the blood 
which passes through it. 

The subtertian parasites act deleleriously on the corpuscles, 
making them smaller and darker. 'I'liey rarely appear in the peri 
pheral circulation in the si)orulating condition, wliilc^ they abound 
in the spleen and internal organs. On examining the organs post 
mortem, it will be found that the scliizont and s]M)rulating forms 
arc found inthe capillaries, while the trophozoites are found attached 
to t lie walls of t he art (jrioles and vt'imles. 

The sporulating parasites give rise to hamiozoin, which escapes 
from the corpuscle along with the merozoites, and will therefore be 
most commonly found in those tissues and organs in which sporula- 
tion takes place — c.g.. spleen, liver, and bone-marrow— and wdll give 
them a definite coloration, varying from a r<*ddish-brown to a 
black, according to t lie quant ity present. 

'I'liis jiigment will, of course, bi- also imi with in the peripheral 
blood, both free and inside mononuclear leucocytes, for, on cscajiing 
from the parasite, tlie liaemoz«>in is seized fiy the mononuclear 
leucocytes, macrophages, and the endr»tlielial cells of capillaries; 
therefore, in acute malaria, it willbc distributed evenly through the 
organ affect od. The pigment is later conveyed from the blood- 
vessels into the tissues by the phagocytes, ami is found in the con- 
iK'ct ive tissue of the organ close to the bloodvessels. Eventuall}^ it 
disappears, be.ing partiallj' digested by the phagocytes and tissue 
cells and partially removed by the lymph. Tliis process, however, 
cannot continue without causing irritation of the connective tissue. 

Not merely does pigment escape from the s])orulating parasite, 
but also hremolysin. which damages the red cells, and causes the 
appearance of another pigment, yellowish in colour, called ' haemo- 
siderin.' This is deposited in the parenchyma cells of tJic organs — 
the liver — and may perhaps damage them. The presenctj of 
this luemolysin has been confirmed by the researches oi Simpson. 

Another toxin — ^this time pyrogenous — also escapes from the 
sporulating parasite, and may be the cause of the livperaemia found 
in the int ernal organs — e.g., the spleen and t he liver in acute malaria 
— and may also cause the destruction of tlie parenchyma cells of 
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those organs. After a series of attacks the blood capillaries and 
l3rmph spaces in the liver and spleen remain permanently dilated, 
and separated by only a sliglit amount of damaged parenchyma 
tissue. Later, regeneration of the parencliynia takes place, but 
the organ will remain ptrmancnl ly altered, even tliougli all pig- 
mentation may have disappeared. 

In the ease of the subicni«ni parasite, serioii.s local damage may 
be caused to the brain, llu* inleslinc, the pancreas, or other organs, 
by the parasites massing in the ca])illaries and forming, with free 
pigment and swollen endothelial cells laden with pigment and 
parasites, i<»gular tliromlii, sidlicient to impede the circulation, and 
thus to still Inrthcr damage t lie loxin-poiM'ued organ, h'inally, the 
toxins are excreted liy ilie skin and by the kidney, and in doing s<» 
may damage the latter tirg.m. 

There are two mam conditions, ihe jiathology of which must be 
explained —viz., aeiii c and chronic malaria. In acute malaria there 
are tlie effects jiroduced l\v each ol the three parasites, of which the 
subtertiaii liable to stTion.^Iv ilainage important organs. 

Chronic malaria sliould al.-^o !»<• desi:ribed according to Die tlircc 
types, but there i> «it presi'iii lack of mat(irial to evolve such a 
descri]»tion. Chionie m.daii.i m.iy. lK»wever, pass to an advanced 
condition called ‘ mdlarial cachexia,* wliich shows itself in three 
ways -as (i) .t lare acute cacliexia; (2) a more common chronic 
cachexia; (31 cachexia with amylciidosis. 

fii addiliori, there ;ne the ])athological lealures of laleiit malariii 
and the relapses. 

Before, however, yirocoeding to describe the actual morbid 
anatomy of these* condition^;, a few words iiiiisl be said ui>on what 
wo know of the clieinic.d patludogy of the disease and on the blood 
clianges which 1 ake jd.ua-. 

Chemical Pathology. — The jiyreiogenous toxin has already been 
mentioned among the poisons of animal oiigin, and. though long 
suspect<-d of being ])resrnt, its actual occurrence was first provexl 
by Rosenaii and Ids collaborators. IVobablv i1 is Du* poison which 
acts dilcterionslv np(»ii the tissues of iJie organs and causes meta- 
bolic change^», but this is only a inaitei of coiijeclure. 

We l:now that the heat output in the cold stage of the attack is 
markedly diminished — a londition m(‘t wiDi in many fevers— -but 
the chemistry of the metabolic changes is but little known. During 
the attack lb»* urine is at first increased in quantity, which is thought 
to be due I0 the. rise of blood-pressure internally, owing to the 
contraction of the ciitaue«)us vessels during the cold stage. Not- 
withstanding this increase in (piantil y, the S])ecific gravity is raised, 
because of the inen^ased metabolism caused by the toxins, as is 
shown by the large increase in solids. The colour is dark, and the 
acidity of the urine is increased, as in most fevers. Nitrogen is 
excreted in excess, which is largely due to the increase of urea. 
Chlorides, sulphates, and bases, especially potassium, are all in- 
creased in quantity. Phosphates, however, are diminished during 
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the actual attack, but increased as it is passing off, and arc con- 
siderably; increased in the intermission. Phosphoric acid is there- 
fore retained in the body during the attack. 

As would be expected, iron is excreted in increased quantity, 
probably due to hcTmozoin and hxmosidcrin, but tliis increase does 
not really appear until after the actual attack is over, and then 
continues for sonic days. 

As before remarked, t lie urine may coni ain a considerable quant ity 
of urobilin, and the indigo-blue may lie also increased. 

Schlcsingcr's lest for urobilin in the urine is performed by adding to tlic 
imfillcred urine an equal quantity of a solution of 10 parts of zinc acetate 
in absolute .ilcoliol, shalung the mixture, and adding .1 few drops of a solution 
of lugol, stirring and filtering, when a fluort'scence will appear, varying in 
intensity acconbiig to the quantity of urobilin present. 

Tlu; diazo-roaction is said to be obtainable in about 5-5 per cent, 
of cases. Serum-albumen may be ])rescii1 after severe attacks, and 
]>rotcosc has been reported, as well as nucleo-protcid. 

When the intermission comes, the urine diminishes in quantity, 
but nitrogen is still exen^ted at a liigher rate than it should be, 
thougli less than during the attack. 

Chlorides arc diminished, phosphates increased; sulphates, 
though still higher than normal, are less than during the attack, 
while the excretion of tlie bases is diminished. The I'xcretion oi 
iron ismarked. and the toxicity of the urine is.said tobe considerable. 

During convah'scence the most marked ft'alures are the polyuria, 
with low specific gravity, which in subtertian fevers may be so 
marked as to alarm the patient, while in quartan and tertian it 
may be so slight as to escape attention. I'luie is also increase of 
chloride^^and potassium .sail s excreted. 

Urriola sliiLe.*) tlidt if the urine in iu.il.'ii idl cj is coiitiitugi'd, four typ(\s o 
pigment granules may be found: (r) vi'ry fin raniili-s; (.■•; larger granule, 
in groups; (3) large masse.s; (4) gr.inulos in cncvles tUid hyaline cast.s 
It is. liowevcr, dilbciilt to exclude cxliaiieous iiialtcrs. 

As regards the fa-ce^i. the most noticeable feature is the increase 
in the t^xcrelion of bib* and iron, both of which are related to the. 
blood-destruction. Ross and Thom.son have shown that the quan- 
tity of ficcal urobilin (stercobilin) shows a marked correlalionship 
with the occurrence of the fever, lieing iiici eased during 1 lie attack. 

The sweat of a malarial patient is well known to have a peculiar 
odour, and contains substances very toxic to rabbits. 

The above chemical features point to tlic fact lliat the toxins of 
malaria arc excreted from the body by the sweat and the urine, and 
that during the fever there is very active nitrogenous, ])otas.sic. 
chloride, and sulphate metabolism. 

That there may be other toxins as yet unknown is obvious from 
the fact that Wi^Plasinodia cau.se marked shivering and a scii.sation 
of coldness, even thougli the actual blood IcmpiTat lire is rising. It 
would appear as thougli this is due to the constriction ot the cuta- 
neous vessels by some poison which acts on non-si riped muscle, 
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for the cirrcctores pilorum are also affected, producing goose-skin. 
Laverania malaria, however, bec ause it sponilates internally, and 
not in the peripheral blood, causes chills more rarely than the other 
two. 

De Blasi has shown that an antihsemolysin is formed in the human 
body, and Casagrandi, as already mentioned, has performed experi- 
ments on Halteridium in birds, tending to show that this substance 
has a restraining power against increase of the parasites. 

The only other remarks we can offer on the chemical pathology are 
limited to the nature; ol the pigments. Jia*mozoir' and hsemosiderin. 

H^mozoin. — Ha;njoz<an is the black pigment formed from haemo- 
globin by the malarial parasites while living in the ej^hrocytes, 
and is afterwards distrilmted over the body on the disruption of 
the red cells. It is taken up bypJiagocytes, as already described, 
and removed from the bloodvessels to the connective tissue, in which 
it can be seen in the liver and spleen. It is soluble in alkalis, 
but not in water, alcohol, chloroform, ether, or acids. It contains 
iron, but in the form of an organic compound, which will not give 
the Berlin-blue reaction. Eventually it disappears from the con- 
nect ive-tisMie ccdls, but whetluT it is eliminated from the body or 
used in some altered torm we do not know. As it is formed by 
malarial parasites, it is peculiar to the diseases caused by them. 
Brown considers that it is formed by the action of a proteolytic 
enzyme from the ])arasite acting upon the ha*moglobin of the 
erythrocyte, and that therc'fore it is* formed from liamatin, a 
conclusion also arri\ ed at by Carbone and V. Ascoli. 

Hzsmosidkuin. — ^'Ihis is the yellow pigment found in the form of 
yellow granules in the parenchyma cells of the liver, spleen, kidney, 
bone-mam>w, endotJielium of capillaries, and occasionally in leuco- 
cytes, after any great destruction of blood cells. In malaria it is 
undoubtedly diie to the action of hsemolysins destroying the red 
cells. It contains iron in the form of an inorganic compound, and 
gives the usual Berlin-blue reaction. It is insoluble in alkalis and 
acids, but is soluble in alcohol. 

The Blood . — The para sit es live in the blood, in which they produce 
changes by their own action and by that of their toxins. 

The malarial pjirasites, being true blood parasites and living in 
the red cells, form the most important feature of the pathology of 
the blood, but their structure and lifc-hisiory having already been 
described in Chapter XVJJ., it only remains to estimate their 
numbers. 

Ross estimates tliat a medium-sized person of 68 kilogrammes 
(150 pounds) body weight possesses 25, 00(», 000,000 ,000 erythrocytes. 
In a severe infection he estimated the parasites as numbering 12 per 
cent, of the corpuscles — i.e., 3,000,000,000,000 — and, further, he 
considers that if thev fall below i to 100,000 corpuscles — i.e.^ 
250,000,000— ^:hey will cause but little disease. Certainly, large 
numbers of parasites can exist in the body and go through their life- 
cycle in the spleen without causing symptoms. This condition is 
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called ‘latent malaria/ and can be easily converted interactive 
malaria by any cause which depresses the vitality o( the body. 

ERYTHROCYTES.-T-In quar- 
tan malaria the corpuscle con- 
taining the parasite is a\littlc 
smaller than a normal" cor- 
puscle, and, if anything, more 
darkly coloured. In tertian 
malaria it is swollen and more 
lightly coloured, and on treat- 
ment with Leishman's stain 
exhibits fine red granules 
(Schuffner's dots), which are 
to be looked upon as a sign 
of degeneration of the cor- 
puscle. In subi ertian malaria 
the corpuscles when stained 
ill tlie same way may exhibit 
Maurer's dots or clefts, which 
appear as large, irregular reel 
formations, and also Marshall- 
Plehn's bluish dots, the signifi- 
cance of which is uncert ain. I'hc red ctdls may become transformed 
into brassy bodies, which arc slirunken red corpuscles which h^ve 

taken on the colour of 
brass. These arc cor- 
puscles whicli liave 
undergone some form 
of necrosis, probably 
due to the hfcmolysin, 
Ihougli it has been 
thought that they were 
infected corpuscles in 
which the parasite had 
died as a result of the 
necrosis. 

Partial decoloriza- 
1 ion of the erythrocytes 
has been recorded in 
sabtertian infections, 
and is especially W(dl 
marked in those con- 
taining crescent bodies. 
Bignami thinks that in 
the subt ert ian fever the 
red corpuscles, which 
are infected with the 
parasite, have a diminisdied elasticity, and therefore are not so 
capable of circulating, and cling to the walls of small capillaries. 



Fig. 617. — Blood Film showing Heavy 
Infection with Laverania malaria, 

(From a microphotograph by J. J. Bell.) 



Fig. 616. — liLOOD Film showing 
S ciiiKUNT DF Plasmodiun. vivax. 

(From a miciopliolograph by J. J. Bell.) 


1150 


THE MALARIAL FEVERS 


As every sporulation causes the destruction of red cells, anstmia 
is one of the marked features of malaria. This destruction takes 
place at e^h paroxysm, and though in quartan and tertian fever it 
may be slight, in subterlian fever it is apt to be considerable. 

After a certain number of attacks of fever the loss becomes much 
less than in the earliej seizures. 

When the fever is intermittent, regeneration takes place quickly, 
so that before the next paroxysm the normal number of erythrocytes 
may be nearly reached; but even in quartan and tertian fevers, if 
long-continued, anaemia will re.sult. 

The histological changes in the unaffected corpuscles are pallor 
and poikilocytosis, with demi-lunc and crescentic forms, and in 
severe cases megaloblasts, with polychromatophilia and basic 
granular degeneration, together with normoblasts, may be noted. 
The tonicity of the corpuscles is increased after a number of attacks, 
.'iccordiiig to Viola. In the blood of malarial 
cacliectics the brothci's Sergent have described 
basoj>hile formations having the shape of a 
figure H, with a double contour, and Brumpt 
and others have described basophilc rings wiili 
a single contour. Laveran considers these 
apiJCMTanccs to be due to artefacts. 

l.Ki'CocYrES.— Tlie leucocytes arc at first 
increased during the paroxysm, and then 
markedly diminished, so tlial a leuetjpenia is 
the characteristic oi the sinii>Ie malarial fevers. 

I he normal ratio of wliile to red corj)uscles 
is 1 to 500 or 600. From observations of 
Stephens iind Christophers this may be 1 to 90, 
I TO 200, 1 to 29(j, or I to 300 during the rigor 
(/.<?., leueocytosis), becoming 1 to 764 (i.e., 
leucoj)cnia) when the rigor is completed, and 
wlieii ilie tcmi)eratuie tails altering to 1 to gOS. 
Billet lias shown that if curves are made of 
the leucoGji-ic count and the temj)erature in simple tertian and 
quartan fevers, tiic Iw’o curves follow one another in their rises 
and falls. In pernicious malaria there may be lcucoc}rtosis. 

Another important matter is the relative increase of the large 
mononuclear ieucocj^es, and this is belter marked during the 
Icucopenia of apyrexia than duiiiig the leueocytosis of the attack, 
for fhompsoii finds that it is usually low during the rigor and the 
febrile stage, l>ut with the dccreast* of the fever it may become as 
high as 90 per cent, of the total leucocytes. This mononucleosis 
is observed for a long time after an attack of fever, even when 
quinine therapy is persisted in continuously. 

The following are some examples of the differential count accord- 
ing to Various observers : — 



FXg. 618. — Blood 
Film showing 
Partial Decolor- 

IZATION OF AN 

Erythrocyte by 
A CRE.SCENT BODY 
OF Laveran %a ma- 
laria. (X 1.000.) 
(After Norman.) 



THE BLOOD 


1151 


Kind of Corpuscles. 

Da Costa. 

Billivgs. 

ChriHo- 
phers and 
Stephens. 

Bastianelli. 

Dolymorpbonuclcars . . 

67'tM) 

65-04 

5 ***- 

39 -^ 

Large mononiirlear and tran- 
sitional 

15-94 

iG-qo 


41*/ 

Lvxnphocytes 

I 5 M 3 


i8«i 

19-1 

Eosinophilcs 

0*83 

0*96 

0.4 

DM 


It must be remembered that this relative increase in the mono- 
nuclears lias been noted in other protozoan infections. 

Phagocytosis is particularly seen in the large mononuclear and 
transitional leucocytes, and to a less degree in the poljnnoi*pho- 
nuclear leucocytes and very rarely in the eosinophiles. In these 
cells clumps of pigment and the residue left after scgmont.'ilion of 
a schizont arc not uncommoiily seen. II, however, somelliing 
abnormal takes place in the red corpuscle, a i)hagocyt(: may engulf 
it and its parasite, or only the parasites it they have escajied from 
the red c*'ll, or only the debris of the red cell. 

Vacuolization and diminution of the staining ]>ower of leucocjdes 
are to bfj si'eft. Myelocj^es arc said l>y Da Costa 1 o be found in sub- 
tertian infection up to per cent, liosinuphilt^s diiuinisli during 
the ])ar oxysm, and increase during the apyrexia. 

II^MOGLOiiiN. — This is, of course, reduced, but the colour index 
may vary sometimes, being less than normal. Ross and Thomson 
find that it falls markedly with an attack of fever, but rises ra])idly 
during convalescence. , 

Tiik SpiiciFic Gravity of thk Blood.- -Dimiiiuiion of the. den- 
sity of ilie blood begins at the unsei of the attack, and becomes more 
markiid as it proceeds, and may amount to a diminution of 6*2 
degrees. This fall is probably due 10 destruction of red cells and 
the breaking up of large parasites, which more tlian balances any 
loss of liciuid by vomiting, diarrhcea, sweating, and polyuria. 

The diminution is most marked in full-blooded persons, in primary 
affections, and first attacks, less in later attacks, and least in chronic 
malaria. The density recovers after treatment by (juininc. 

(hiRONic Malaria. — In chronic malaria there is a leucopcnia and 
a marked decrease in the numbers of the red cells, which is but lilt le 
affected l)y febrile attacks. 

Post-malarial An.®mi A. — Bignami points out that there arc cases 
in which, in spite of the cessation of the malarial fever, the anirmia 
tends to progress, and these he calls post -malarial anjemias. They 
are giiiierally induced by age, malnutrition, overwork, picgnancy, 
nursing, etc., and arc not due merely to the malarial infection, 
Bignami divides these into four types, according to the characters 
of the bluod. 
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First Type . — ^This form of anaemia comes on after attacks of^ 
ordinary acute malaria, and is characterized by well-marked 
diminution in the erythrocytes, i he presence of normoblasts, diminu- 
tion of the colour-index, and leucopenia associated with relative 
mononuclear increase. In this type the prognosis is good. ;• 

Second Type. — ^The second type is severe, and the prognosis is 
exceedingly bad. It is characterized by great diminution in the 
red cells, presence of poikilocytes, megalocyles, normoblasts, and 
megaloblasts, with leucopenia and relative mononuclear increase. 

Third Type. — ^This is rapidly fatal, and has similar characters to 
the seconcl type, but is without normoblasts. 

Fourth This type is really grave clironic anaemia, resem- 

bling the first type, but being specially characterized by the paucity 
of the normoblasts and the marked leucopenia. 

Wassermann react inn is in uur experience generally negative. 

Morbid Anatomy. ‘The morbid anatomy, of malaria has been 
most caroiully studied in recent years by Bignami in Italy and 
Ewing in America. Ii may be considered under tlie following 
headings: — 

A. Acute Malaria. 

1. Lesions caused \yy Plasmodium malariis. 

2. l..esious caused hy Plasmodium vivax. 

3. Lesions caused by Laverania malaria. 

B. Chronic Malaria. 

r. Lesions cau>ed by Plasmodium vivax. 

2. J-esions caused by Laverania malaria. 

3. Malarial cachexia. 

4. Latent mahiria. 

A. Morbid Anatomy of Acute Malaria — i. Lesions 
Produced by Plasmodium malaria. — Plasmodium malaria goes 
through the entire process of schizogony in the circulating blood, 
and liciice is evenly distributed all over the body, and therefore 
does not csp< cially accumulate m any one organ. Marchiafava and 
Biguami mention that they ha\i‘ made two autopsies, one on a 
case of acute quart an malaria, in wliich the patit'iit ffied of nephritis, 
and the other in a case of the same fever, in which the patient died 
of spinal disea si*.. 

The visceral lesions arc: Spleen enlarged, not i-oftened nor very melniiotic; 
Hver and boni-marrow not nwkedly melanotic; parasite^ in the spleen and in 
the Uood, but not in the brain. 

T - pishmati has mentioned that he has received hhns from the 
peripheral blood and q>leen of a fatal case, in both of which the 
parasites were very nnmo'ons, but he was not in a position to state 
whether the patient died of malaria or not. If P. malaruB is to . 
produce severe symptoms, it would appear necessary for it to exist.- 
ih very large numbers. 
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Lesions Produced by Plastnoitum It is rare for 

dem to ensue as the result of an injection with P. vivax, St ilh this 
does pccur at times when there is a heavy infection. Ewi^ has 
described a case of tertian infection causing coma, liaemoglobinuria, 
and either causing or associated with catarrhal colitis. 

The principal features are the pigmentation of the bone-marrow, liver, and 
spleen, which last is also enlarged. The blood and spleen show lar^ numbers 
'of P. vivax. The kidneys and colon are inflamed, and the endot helial cells 
of the brain are swollen and contain pigment . ^ 

3. Llsions Produced hY Laverania malaria. — ^We have already 
'insisted several times upon the fact that L, malaria differs 
'from the other maUu-ial parasites in sporulaling in the organs, 
generally in the spleen, but at times choosing one organ and at ^her 
limes another. The organ in whicli it sporulatcs in Large numbers 
suffers most, and produces symptoms which give the characters of 
that particular type of malarial fever. 

Thus the parasite may attack principally the brain, the intestine, 
t he heart , or t he pancreas, producing marked signs of disease therein. 
Therefore the conditions of the c»rgans vary with the localization of 
tlic parasite. 

Macroscobical Examifiaiion. — In general the body in pale, with a yellowish 
tinge, which may 1 )p noted superficially in white races, but which may only 
be observed in the suhcutaneoiiN lissiu's in native racc.s. The heart may tie 
small 01 diLiled, the muscle ilabhy and pale or brownish, and ecchynioscs may 
be present in both the epicardium and en(Ioc.ir(liiim. The lungs may tie 
normal, anxnuc, or hyperamiic and congehtcrl. Hjcmozoiii is not easily 
detected in the lungs, bc‘causc of the usiial pigmentation. As first describca 
by Liveraii, a sclerosis ol the lungs is not infr(M|uoiilly met with. 

The liver i.s generally cnlurgod, and variijs from a dark brown to a slate 
colour. It IS soft and congested, and the outlines of the lobule.s are usually 
indistinct. The gall-blad(ier is lull of dark-colourcd bile. 

The spleen is enlarged, with a tense capsule, but its consistency is usually 
much less tlian norm.il. and at times it may be almost chfhuent in very 
acu'c cases. We have, however, been it liini in a recent infection. 

Jis colour varies from a tieop brown to black 

I'Lichlomacliand intestines nuiyshow but btLli'ch.ing(*, except in the choleraic 
forms, in which their mucosa luny Ik' intensely congebted and dark red in 
colour, except where the P(*yer'.s patclies and the solitary glands stand out 
clearly. The intestine is darker red in certmn places, (pviiig it a mottled 
app<'arance, and the contents may be blood-bUiined Iluid with flakes of mucus. 
In fact, the appearance post mortem and the history, if death takes place 
rapidly, so much resemble those of cholera that in regions where that disease 
is prevalent mistakes may arise, though, indeed, the dark pigmentation 
should enable errors to be avoided. \Vc have not infrequently met with 
dark pigmental ion of the small and largo bowels in cases of pernicious cerebral 
malaria, and in general infection vdlhout cerebral symptoms. This pig- 
mentation is due to hsemozoin, as can bo easily proved by microscopicid 
ex;imi nation. 

Tile lymphatic glands may be swollen, while the pancreas is usually normal, 
but it may be very rarely swollen and luemorrhagic — in a condition of 
haemorrhagic pancreatitis. We have seen it quite brown, and pigmented with 
capillaries choked with infected corpuscle debris, pigment, etc. 

suprarenal capsules may be congested. The kidneys are more or less 
normal, but sometimes they are congested, with puncLiform haemorrhages in 
the pelvis and cloudy swelling in the parenchyma, or brownish. The serous 
membranes, pleura, and peritoneum, show as a rule nothing remarkable, 
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except, x^erhaps, a little pigmentation. The bone-mwow is generally hyi)er- 
acimc ami cluicolale-brown in colour, liio brain may apx>ear normal, but in 
the cerebral type of x>ermcious malarial fevers there will be marked changes. 
In slight cases there may l>e only oedema without pigmentation or petechias. 
Sometimes there is brownish pigmentation without pctechisc, and with ot* 
without ifdtmia. Typically, however, there are:-- -(i) Uyperfumia of the 
leplomeningt's, wliich may U‘ cedematous and lliickened^ (2) brownish, or 
even blackish, pignuuitatiun of the cortex; and (3) piiiictiforin ]iajmorrhage.s 
in the white matter uiuUt the rortt'x or elM'wluMe. The spiiiial cord (exhibits 
changes siiiiilar to those in the br.iiii, while* the lelinasluiws numerou.'* h.emor- 
rluiges. 

Microscopictil ExamtnaUoii.^ Aftei ile.itli. ])<ir:isites may he found in the 
blood of the iu;art, sple(*n, bune-nuirrow, and at times in llie capi]lari(*s of the 
Inrain, intestines, pancreas, etc. 

The par.isite, howeviT, is niiich shninkeii. .iiul the ty}>u.al Jornis seen during 
life are not distinct aliei de.ilh. Thus lIu* ring iorni sliiinks and iH'comes a 
rounded disc, with the clirontatin {Kirticle .situated .it the xieriphery. I'he 
fully (lev(*Jopf*d schizoiit nicire typiial. the meiozoite» liciiig arranged in a 
ring around the central pigineiil bUH.k. If the post-murtcni i.s nuide i]uickly 
tliis bhnnkiiig ii not not<*d. The mononuclear lc*iicoc.ytes will Iw noted to 
liave pjgiJV'iit gianules, wJiile the juilymin-phoiuiclears ina}^ show phagocytosis. 
In iiJins Irorn the interii«il org.ins macrophages willi tsirasites and red cells 
may lie .seen. 

In th«‘ heart there may !>•' ti h‘w par.isites, but vcTy iar(*lv the caxnllarios 
will Ik* found liiltMl with red cells ( oiit.uiiiiig iiiiiiieroii» p.j,ias]t(*s, and the heart 
muscle Kulen witli h.i*mosi<ienn .l^ has lx*eii tlescnlusl jii a penmioLis cardiac 
lorm of malaria, but may also bi- ',c*eii iii oase.s oi geiu'ral inhs'tion. 

The lungs may «out.iin p.i.rasites 111 all stages ol their eMsteiice, as well as 
pigmented maen»phages .w\<l leiu«)cytes. It is. jierUaps doubtful whether 
there is a true foim of malarial pneumoitia. Ihgn.iini has stated that the 
pncuipococcijs is uiuMV- present, aii4 that a ]>iieiiniouia in a mahinal patient 
IS a double iiif«*ctior]. 

The Cf'ipil lanes of the liver are much enlarged. witJi swollen (*ndot lieJial 
cells olloii laileii witli pigment. Tlie^.e capillaries are tilled with bloorl cells 
containing paraMles and lemocyies with pigment. The perivascular Jyinph- 
Kpaces aie swollen, and Ivii))ler's lells coid.iin pigment. 'J he liv'er lells are 
compressed Iwtweon the ihl.Med c.ipill.irif s. .md coiit.uii li.eino.'>]deriii and bile- 
pignieiit, ami. 111 additi<in, isol.tt«-d ti*Jls or gioiip» of cells may be necrosed, 
but this j:, rarely extem.iv'e. Tie* p«»il<il c. in.ils .in* iiLldtraled with red cells 
containing parasiie.s in nil stages ol dev elopnieni. • 

111 the '-pleeii the led ctdis oi the pulp aie sei*ii to Ik* tilled with schizonls 
and cresceiiis. while pitiiiieiii i* pre^ii-nt 111 leiicocyti*-^ and macrophage^.. The 
kidneys sliow pigment. :t ion 111 the vv.dls of the c.LpilIarics of tlu* gloineruli, as 
well as tlu)-.e lying lietweeii I lie iiibiiles; but ]».ira.sttes are rare in the forra»'r, 
though roiinnoii in liu* latiersiiiuituui. Iduigocytes are not uncoinnion, coii- 
taiiiiiig piumeiit led cclU. ainl p-ii.t^iles. riu* ci*lls of the glomeiuli degenerate, 
and an* tixrown oil iiilo tin* (•ip.'.u)'; along with exudation, and tlu* epitludKil 
cell.s of the convoluted tubules di'geiieiate. .^lul .ire uist olf into the lumen. 

The supr.iii'ii.'I t.'^^sule shows iiregiilar are.is of v.iscul.ii dilatation full of 
c*rylhrocyu*s. m.i.ijv ol whii h contain parasites, while nuicrophages may also 
be present. 

The capillaiies ol tlie .ibdoiuin.il lat are often full ol red ca'IN containing 
parasitc.s. The bone m.irrow is iduK'olate-i oloiiied in the small bones, and 
brown i.sh-rcd in the long bones. Olten it is soft .and diffluent, iind t:ontains 
HX’(*ruhititig parasite.s ami, in particul.ir, erescents (garnet ocyte.s). which are 
thought to .start their lite here. 

When the intestine shows tlie cliolcraic .’ipx>earaiice.s (Inscribed above, the 
capillaries of the mucosa and villi are lillea i\ith ^larasites in all stages of 
schizogony, and leucocytes with pigment m:is.siir. Tiio (*x)ilholiai cells arc 
necrotic, but the submucosa and deeper layers escape injury, and their blood- 
vessels contain nearly normal cells. 
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The brain in pernicious cerebral fevers has its capillaries filled with sporu- 
lating parasites and mononuclear macrophages containing deijienerated para- 
sites. while the arterioles and vtm'iles are freer, and only contain young forms. 
Sometimes no parasites are to be si^n, and only pigment in the eudothelial 
cells, which may be swollen and fatty, or may 1 >o found free in the vessel, 
and may liave parasitic inclusions. The nerve culls may be affected, showing 
damage to or du^ppearance of Nissl's bodies, and at times degeneration of 
their nuclei, the whole cell being sonxetimes filled with small granules. There 
may be fibrolysis — i.e., degeneration of the neurofibrlLs — only small argento- 
philu granules renuuning. Kod-liko colls attached to tin* processes of the 
ganglion cells may bo scun. The punctiform haemorrhages aio due to the 
diapu.lu.sis of app.irontly normal retl cells. OLcasioiMlIy the cere bro- spinal 
Jluid IS increased, and there may lx* <i slight Jymphocytcisis. 

B. Morbid Anatomy of Chronic Malaria.- -The lesions of 
chronic malaria fall priuciimlly upon the spleen, the liver, and the 
bone-marrow. I'licTe are no records of post-morlcins on persons 
suffering from cliionic malnria due to Plasmodium malaria. 

T. Lksions duk to Pl<4smtdium vivax. — The best recorded 
cas(^ of this infection is that given by Ivwing of a man who suffered 
from the disease for about a year, and iIhhI from endocarditis about 
three mont lis after tlu* last attack. 

The spleen was oidargoci, firm, and dtirk, .ind i:ontaiiiod parasites and pig- 
ment in undotholial cells about thci Miilpighian boflios. Some hannosidorin 
could also be seen. Tlio liver sliowed no gross signs indicating malaria, but 
microscoiiically. pigment was coUectfil in large iiiiracellular masses in the 
portal canals and slight 1 / 111 a tew en'totlu'li.il cells thiouglioiit the lobule. 
Macrophages aUc coiittiincd pignieiiL. Th«‘ niariow was i>ut slightly pig- 
mented, hliowiiig a few eudothulicil cells with h]!u:k pigment. 

2. (Tironic Malaria wuhoi't DKFiNruoN of tiik l^VRAsnK. — 
These lesions are gciteralJy due to l.arcrania malaria, and, as staled 
above, afh'ct the spleen, li\ er, and iKJiio-marrtsw. 

Thu spitX'U is always enlarged, olien cuii.^ider.ibly. iiiid is linn in consist cnee, 
but its colour vanes from a .slate to .1 d.irk red. whu li depi>nils iijum the .imount 
of pigment depoialed thTein 1 >sii.illy ilierf .iri* ^oriie tidhesions, indicating 
old puiispleiiilis. On -.ection it geiiei.diy apjHMn, quite black, but tins de][>unds 
upon the amount of pigment ; the rapsuie i * thickened; the Malpighian tollicles 
stand out clearly, as they are enl.iigt'il aiul non-pigmunted. ^licroscopically 
the cafnllary vessels tire .soeii dililed and .separali'd by splenic pulp, or by 
coiinuciive tissue coiuaiiiiiig giant cells. 'I'he pigment may Ik? dilfused 
through the org.in, but is generally either collected around the follicles or 
extracellular, and conUiined in the lympliatics ol the arterioliw or septa, both 
of which are tltickenod. * 

' The liver is larger and hardernhan usual. If lugmeiit is present, it will 
usually be gatliored around tlu' }?orjphory of the l<i >ule.s. which will, therefore, 
stand out cloaily. Lniter the pigiueiit Ijecomes perivascular, and linally dis- 
appears. The capillaries or lymph -spaces may Ik* considerably dilated, and 
the liver cidls atropliied by i>rcssure. On the other hand, prohferalion of 
the hepatic cells and repair ol the damage may lx* seen taking jMace. Atrophy 
of the liver is not usual, but may occur in old jx^uple from thrombosis of the 
portal vein, and is then associated with necrosis. 

The bone-marrow is usually pigmented, and of a cho<'.olate hue m the small 
bones, while iiTthe long bones il may bo reddish, except, perluips. in the very 
centre. Tliis colour is due to liie replacement of tlie fat by vascular tissue. 

3. Malarial (’,ACHEXiA.--This may be acute when it develops 
after a few attacks of fever, but more commonly it comes on as a 
sequela to chronic malaria. 
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The anaemia is marked, and there is fluid about the ankles and in the 
' abdominal cavity. The spU'cn is cnoimotisly enlarged, as is also the liver, 
while the l)onc-mcirrow is yellow, sclerotic, or gelatinous Parasites may be 
found or they may l)e absent. 

A Special form of cachexia is that in winch amyloid changes are 
found in 1 he kidney along wit h parcnchyniat ous nephritis, associat cd 
more rarely with amyloid changes in the intestine, spleen, and liver, 
with sometimes simple ulceration of the intestine. 

4. Latent Malart.v. — Plasmodium vivax and Laverauia malaria 
can exist in t lie splerm of persons who show no sign of fever or malarial 
cachexia. These jiarasites can go tliroiigli their lite-cycle in that 
organ, and in the case of L. malarue in tin* liver also, hut it wtnild 
appear that Ihey are retrained funn invading the circulation by 
tne action of some antitoxin, .nnl therelrue do not increase to such 
numbers as lo cause toxic sym]domb. 

It is obvious from ilie <i])ove lliai, if the restraining influences 
which coTidnco 10 the condition of latent malaria are removed, an 
attack of mal.tria will folU)W, or if there has been a previous attack, a 
relapse will lake place. 

Observers liave always liad a diflieuhy in aclniitling llmt the 
ordinary form of the parasiie could be latimt and cause a relapse, 
though *t hero ap])ears doubt 1 hat t his can t ake place. Sehaudmn, 
as hasalreadvbi*(‘n moiitioncd, considers tliat the macrogametocjie 
is capable of iiTuleigoing j^arlheiiogencsis and forming merozoites, 
thus starling a cycle ol scJii/ogoiiy anew and causing fever. Craig 
and other ol).servcrs insist u]ion conjugal u»n, causing a rejuvenes- 
cence of the para.site and a n la]>se of the ftwer. 

Classification. — As 1 1 lero are 1 1 iree prirasii cs>— malaritr, 
P. vivax, and Larcrania wJ^/unVe —there arc iherelori three clinieal 
entitie.s-— qunrlan malarial fever, tertian malarial fever, and sub- 
tertian mal.iri.d fever — due 1 o these })arasites. 

Q-iaitan and ten iiin parasites go tlirongli their whole life-history 
in the circulating l>Iood, and tlnaigh the tertian sporulating forms 
are found in intern.d organs, iueli ah the hjih-eii, yet tliey do not lend 
to accumulate in tliose organs or to produce s])ecial effects. On 
the other hand, the subteiii.m parasiie sporulales entirely, or 
almost entirely, in the infernal organs; and if one-particular organ 
is especially attacked by the ]).'irasites, there will be special cliniccal 
fetvtUTcs to that pliasit of tbe disease. This is the cause of the 
atypical subteriian fevers, and is alsf» the basis of those serious 
symptoms which liaxe for many years bei n alluded lo as the per- 
niciousness of ihih ty])t* of fever. The nature of these pernicious 
S5mfi])toms will depend upon whether tlie ])arasite is principally 
localized in — (i) the ccrebro-spinal nnvtais system; (2) the gastro- 
intestinal mucosa; (3) the pancreas; (.j) the heart; (5) the lungs; 
(6) the liver, etc. 

We will give clinical descriptions of llie different quartan, tertian, 
and suhtertian fevers. 
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II. THE QUARTAN FEVERS. 

Quartan malarial fever depends for its syin]>loms and course 
upon the life-hisiory {)i Plasmodium malaria, introduced into the 
blood of man by an anopheline mosquito. Its clinical course will 
depend entirely upon whether the parasites are of approximately 
the same age, or wlicthcr they liavc been intioduced into the body 
on different days. 

If only parasites of ai>])roximalely one age exist in the blood, a 
typical quartan malarial fever ensues, with an interval of seventy- 
two hours (the length of time whicli a mcrozoite takes to become 
the fully developed schizont). Such a fever is called ' quariana 
simf^lcx,* or sim])lo (piartan fe\ cr. 

If the p;u-asites have been introduced on two different days, and 
are therefort*. of different ages, the patient will develop fever on two 
successive days, and be free from it on thii third day; sueh a fever 
would be called ' quarlana duplex/ or double quartan feviT. 

If, liow(wer, the i)arasites were intioduced on thico successive 
days, the fever may be daily — that is to say, may be a quotidian 
lever -and this could only b(‘ recogiiiza'd as belonging to the quartan 
fevers by its parasite, being discovered microscopically: such a 
fever would be called a ‘ quarlana triplex/ or triple (juartan fever. 

If the i)arasites exist in greater numbers and groups than usual, 
the fever may be irregular an<l subconiinuous. 

There are, therefore, several t5q)es of (juartan fevers — viz. : — 

A. Acute quartan malaria : — 

1. Simple quartan fever. 

2, Double quartan fe\er. 

j. 'I'riple or quotidian quartan fever. 

4. Irregular subcontimious qujirt an feM is. 

5. Mixed infeciions. 

B. Chronic quartan malaria. 

Simple Quartan Fever. 

Definition. — Simple quartan malaria is characterized by attacks 
of fever recurring every seventy-two hours ai«l separated by 
apyrexial intervals which occupy the time reeptired by Plasmodium 
malariee to pass from the merozoitc to the fully de\eloj!ed schizont. 

Incubation. — ^'fhis has not been determined with any degree of 
certainty. It is without doubt longer than either tertian or sub- 
tertian. Celli, by experiment, came to the conclusion that it might 
be very long — two months or more. 

By the experimental inoculation of blood, Maichiafava and 
Bigiiami calculated the maximum incubation at icS days, the mini- 
mum at II days, and the mean at 14-3 days. We are not aw'are of 
any accurate experiment to determine the incubation period after 
the bite of infected mosquitoes. The only observation which yfe 
know is the very doubtful one recorded by Buchanan in 1901, 
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when anophciinc mosquitoes of undctcnnincd species were allowed 
to bite men in India from the 9th to tlie 21st of January, with the 
result that one developed a temperature of 38-0® C. on the 5th of 
February, but parasites were not found, and the otlicr cases were 
negative. 

Bemarks. — The clinical description may ,be divided into the 
febrile Jittack and the apyrexial intc»r\'al. 

Tn E Fkbrii-E Attack.- ( \ enerally 1 here are prodromataboforc an 
attack of quartan fev(T. Some lew hours previously the patient 
may complain of giddiness, \v<*aknoss, mel;iiM\ headache, or even 
nausea and vomiting. If the bl<io<l is examined during the occur- 
rence of these symptoms, the parasiti's will he seen to be schizoiits, 
and the commencing format iini of merozoite.s mav also be noted. 



In a short time the (Iciinm* attack begins. It may roughly be 
divided into three stages: (d The cold stage; (2) the hot stage; 
(3I the sweating stage. 

I. The Cold Slavic. Tlie ]>atieut begins to led cold, either in the 
legs, arms, or back. Tliis siiiisatioii increases until actual shivering 
sets in. In quartan fever tlie rigors are well marked and charac- 
teristic, and the patient may shiver until he shakes the bed; the 
teeth may chatter, the bps become blue, the arms and legs cold, and 
goose-^in may be present. If‘1 he blood is examined in tliis stage, 
some of the parasites may be scM.n fully sporulatcd, or only young 
parasites may be found. 

During this cold stage, wdiich is the most uncomfortable of the 
three ‘stages, the internal tc;mp(;rature is rising rapidly, and the 
internal organs must be somewhat congested during the chill; for 
there are symptoms of intense headache, visual disturbance, 
. vomiting, and at times diarrhoea. Tlie temperature, which rises 
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before the chill begins, varies at first from 100 *4® to 102-2'’ h*., 
but generally rises rapidly to its maximum — about 104° or 105“ F. 

The cold stage does not last long, fifteen to thirty minutes being 
the average time, but it may be longer or shorter, and may be 
irregular, being preceded by a transient sensation of heat. 

2. The Hot Stage . — Gradually the shivering ceases, and the patient 
begins to feel warmer and more comfortable, though sensations of 
cold and heat may succeed one another. By degrees the sensation 
of heat increases, until the patient becomes burning hot, and as in 
the cold stage he desired to wrap himself up with coverings, now 
he desires to throw these off. The skin feels hot and dry, the 
pulse and respirations increase, the conjunct ivte become, injected. 
Vomiting and diarrluea may take places and an e.r3^thematous rash 
sometimes appears. Tlu- temperature rcaclu-s its maximum, and 
soon declines. 

This stage may last about three to four or more liours. 

3. The Sweating -Towards the end of the Jiot stage the 

forehead is notic<‘d to be damp, and presi-utly the sweat begins 
to appear profuselj’, and great relief is lelt by the patient. As the 
sweating increases, the temi)eraturc falls rapidly and the pulse-rate 
declines. As the temperature approuclies n(»rmal the patient may 
lall into a sleep, from which he will wake feeding much better, and 
with a normal or subnormal temperature. Ihv total dur.ation of 
the attack may be about tiight to ten hours. 

The Interval. — After awaking from his slecj) tlio patient feels 
quite well, though weak, and generally go(»s abt mt his ordinary work 
during the two days of this interval. But signs are not wanting 
that everything is not well; for the temperature is often subnormal 
and the pulse slow, while in the blood the develo]>iiig parasites 
may be tniccd, and leucopcnia with rcl.it ivc mononuclear increase 
noted. At the end of seventy-two lioiir.-^ 1 he apyrt^xial int erval will 
end in an attack of fever, as describcil above. 

The Course ol the Pever. — Quartan, rightly or wrongly, is believed 
to have a great tendency to relapse, to go on for months, and even, 
it is said, for years, if not treated. The parasites rarely appear 
to multiply to any gn‘.at extent in the blood, and hcncc pernicious 
symptoms are usually absent . If left to itself, the fiwcr is supposed 
to gradually die out, but to recur at times. Spontaneous cure is, 
however, rare. 

Irregularities. — Prolongation of the atlack has been noticed. 
Marchiafava and Bignami state that it maj’ very except ioually last 
for more than twenty-four hours, in which case the tempr;rature 
shows two chief undulations — one near the beginning and t Jie other 
near the end of the attack — separated by a marked remission. 

Children.— Children may show neither cold nor sweating stages. 
Very often convulsions take the place of the cold stage, but these 
may be so slight as not to be noticed. On the other hand, they 
may be very severe. 
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Double Quartan Fever. 

pi In this form th^e is an attack of fever on two successive days, 
and an apyrexial interval of twenty-four hours. 

Typically the tw’o attacks should be equal in severity, but often 
that is not so, for one attack is less severe t ban the ot her. As already 
stated, this may be due to two groups of parasites, inoculated on 
separate days. But sometimes quart ana simplex may become 
quartana duplex, and this is explained by the fact that there may 
be a double infection, but that while there are many of one brood 
of parasites, arid hence fever, tJie other brood may be so few at first 
that tliey require time to clovolop to such numbers as are necessary 
for the production of fever. CoiiM^quently quarlana duplex may 
at first show itself by a very slight rise in the temperature on the 
second day, which increase? gradually till equal to that produced 
by the stronger infection. 

Triple Quartan Fever. 

This is a quotidian or daily f«‘VtT ]>rodiiced by three broods of 
quartan parasites coming to maturity on three successive days, 
and can only be diagru)sed by un exuinination oi the blot»d. The 
three attacks may be similar, and may begin at llic same hour, 
or they may vary in tcvcriiy and begin at different times. In 
quartana triplex sometimes an attack may be ‘ subiiitraiil ' — that 
is to say, the cold stage of one attack may begin before the sweating 
stage of the other attack is finished; but this is not common, and 
usually there is a distinct interval of normal or subnormal tempera- 
ture. 

A simple or a double (iuariaii may become a triple quartan in 
the manner described above for tlie origin of a double from a simple 
fever. On the otlicr hand, it may start as ciuartaiia triplex, and 
become a duplex, and finally a siin])]ex. TJiis may be due to the 
weakening of certain groups of parasites. Sometimes a triplex may 
directly become a simplex Irom the linking together of two other 
groups of parasites at the same time. 

Irregular Subcontinuous Quartan Fevers. 

Quartan parasites arc believed not to cause continuous fever, 
but very rarely tliey may cause subcontinuous or remittent fever. 
Such a condition is due to the presence in tlie blood of parasites of 
all ages, which, therefore, arc continually sporulatiiig and dis- 
turbing the metabolism, thereby producing tlie remittent type of 
fever. 

Mixed Infections. 

Mixed infections may occur with either of the other two parasites 
— viz.tP, vivax or L, malaria — and an intermittent irregular fever 
be produced, only to be diagnosed by the microscope. 

Chronic Quartan Malaria. 

See Chronic Malaria, p. 1182. 
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III. THE TERTIAN FEVERS. 

Tertian malarial f&uer depends for its symptoms and course upon 
the life-history of Plasmodium vivax, introduced into the blood of 
man by an anopheline mosquito. Its clinical course will depend 
entirely upon whether the parasites are of approximately the same 
age or whether they have been introduced into the body on different 
days. 

If only parasites of approximately one age exist in Ihc blood, 
a typical simple tertian mahu-ial fever ensues, with an interval of 
forty-eight hours (the lengtii of time which a merozoitc lakes* to 
become a fully developed scJiizonl). Such a fever is called ' tertiana 
simplex,' or simple tertian fever. 

If t he parasites belong to two distinct broods, or have been intro- 
duced on two different days, and are therefore of different ages, 
the patient will develop fever every day. Such a fever would be 
quotidian in typo, and would bo called ' terti:ina duplex.' or double 
tertian fever. 

If many broods of parasites are present, the fever becomes sub- 
coiitinuous and irregular. 

Ihere arc, tlicrcfore, Seveial types of tertian tcvers - -viz.:- • 

A. Acute tertian mat aria : — 

I. Simple tertian fever. 

i. Double or quotidian tertian fever. 

j. Irregular subcoutinuous tertian fev(»rs. 

4. Mixt‘d infections. 

i^. Chronic iertian malaria. 

Simple Tertian Fever. 

Definition. — Simple tertian malaria is characterized bv attacks 
of fever recurring every forty- eight liours, and separated by apy- 
roxial intervals which occupy the time reejuired by Plasmodium 
vivax to pass from the merozoiic to the fully developed schizont. 

Incubation. — ^The natural incubation period is believed to be 
from eight days upwards. The period of incubation in experi- 
mental cases in which quantities of infected blood were inoculated 
v.iricd from four to twenty-two days. 'I'lie period of incubation 
after the experimental bites of infected anoi>helines varies from 
seven to twenty-five days. 

Remarks. — ^The clinical description may be divided into — (1) the 
attack of fever; (2) the apyrexial interval. 

The Attack of There may be no mpdrnmat.i. or, on the 

other hand, these may be most charactmstic. Wlieii present, 
they take the form of pain in the head and the back, and especially 
in the bones of the limbs — ^inore particularly the joints— which lead 
to their being considered to be rheumatic, together with a feeling 
of lassitude and illness. On the day succeeding these sensations 
the patient may feel quite well, but on the next day they may recur. 
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If treated in this stage, the fever may never develop, but if neglected, 
it will appear in the course of a few days. 

After a feeling of illness, giddiness, nausea, or vomiting, with 
perhaps a slight rise of temperature, the patit'iit suddenly becomes 
very cold and shivers, and his symptoms resemble in detail those 
already described for quartan malarial fever, excq)t that they may 
not be so severe. In about ten to thirty minutes the warm stage 
begins. 

As the chills diminisii, sensations of warmth appear; at first 
pleiLSurable, they soon become intensi^, and the patient feels burning 
hot. The skin is liot, flushed, and Idry; the conjunct ivae injected; 
th? pulse full, quick, and often dicrotic, and the pains in the head, 
back, and limbs increasii. A slight cough may be noted; vomiting 
is common, and sometimes diarrlima occurs. Very often the white 
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Fig. 620. — TEMPEKATURt Chart of a Case of Simple Tertian Malarial 
Fever, showing 'jhe Effect of Intramuscular Injections of 
I Gramme of Quinine UniYDROCiiLORiUF.. 


Ain shows a sallow or slightly yellowish tinge, which is also present 
in native race.s, but can only be seen in the conjunctiva:. The 
,, heart-sounds are usually normal, but .sometimes a soft systolic 
murmur can be heard. In thelungs,at times, sonorous and sibilant 
r&les occur. The spleen is enlarged and tender, which is charac- 
teristic, and a soft murmur over the sjdenic area, like a uterine 
souffle, is said to be scjinctimos heard. Skin eruptions have been 
described; the commonest in our e.vpcTieiicu is erythematous or 
urticarial. Herpes may occur on the lips. 

The temperature begins to rise before the chill, and continues to 
ascend during the cold stage, reaching a maximum in the hot stage, 
'.which may be anything from 102*" to 108 F., but is generally 
'about 104*^ or 105® F. The warm stage may last four or five hours, 
when it passes into the sweating stage. 

The mouth becomes moist, and sweat gradually comes out all 
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CY& the body, and soon a most profuse perspiration may take place, 
and the pulse, respirations, and temperature may fall to normal in 
about four hours, when the patient, as in quartan fever, goes off into 
a sleep. The attack lasts about ten to twelve hours, and generally 
begins in the morning, but may take place at any lime of the day. 

Apyrexial Interval . — ^'Fhis lasts about thirty-six hours, <iuring 
which the temperature is often subnormal. In the interval the 
patient may feel well, but his blood will show developing para- 
sites, reduced erythrocytes, and a leucopenia with a mononuclear 
iiKrease. 

PeeuUarltles. — As in quartan, so in tertian fever, children may 
have neither chill nor swcjiting stage, but may, on the other hand, 
show convulsions. 


Double Tertian Fever. 

When parasites mature on two separate' days, fever is j)roduced 
every day, which is tlHTcforo quotidian in tyi^c. and iscallrd a double 
tertian (lertiana duplex). The attacks are similar to tlu)se described 
above, but usually are shorter, and, of course, the a]>yrexial in- 
terval is shorter. As a rule, tiie attacks Ix^gin at the same liour 
each day, but sometimes one attack is later than the other. Very 
often one attack is not so severe as the other, but if left to itself* 
without treatment, it may become similar to the more severe attack. 



Fig. 621. — Chart of a Case of Double Tertian Malarial Fever in the 
General Hospital. Colombo. * 

(Note postponement of attack in third and fourth days ) 


Double tertians may arise by a simple tertian anticipating. If this 
is continued after tiic double tertian is developed, or if one of the 
attacks of a double tertian anticipates, in course of time it will join 
in with the originally previous attack, so that a person who is in 
the sweating stage of one attack may suddenly start tlu', cold stage 
of the other. 

CUnieal Course. — Left to itself, tertian malaria tends to a spon- 
taneous cure after a scries of attacks, but relapses may occur. 
Groups of more severe attacks alternate irregularly with groups of 
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milder attacks. Usually, recurring attacks take place about the 
same time on the succeeding days. 

The anaemia of tertian fevers is more easily overcome than that 
of quartan, and great exhaustion is only seen in old debilitated 
subjects. 

Two interesting points may be noticed — (i) anticipation of the 
attacks; (2) retardation of the attacks. Anticipation of the attacks 
means shortening of the apyrexial inter\'al, so that they begin at 
short intervals. Rel*irdatioii means prolongation of the apyrexial 
intcrAMi, and is generally due to the action of quinine, but may be 
due to spontaneous weakening of the parasit e. 

Irregular Suboontinuous Tertian Fevers. 

Irregularity may be brouglit about by parasites maturing at 
different times on tlie same driy, and thus producing an almost 
continuous fever with exacerbal ions and remissions; but tertian 
fever is rarely duplicated — that is to say, it rarely shows two 
distinct attacks in one day. Prolongation of the attack produces 
a fever reschibling ilie subicrlKin, while in very chronic tertians 
just ttie reverse may lake place — viz., prolongation of the apyretic 
intervals — s<» t luii fever appears at tlio end of seven, eight , fourteen, 
or sixteen days. 

Mixed Infections. 

Irregidarity may also be produevd by mix(‘d infections of Plus- 
modiiim vivax y\\\\ Pla^modhtmmalarm , or with Laverania malaria. 
These mixed infections can only be iccognized by tlie microscopical 
examination of the lilood. 

Chronic Tertian Malaria. 

See Chronic Malaria, j). T1S2. 


IV. THE SUBTERTIAN FEVERS. 

^ Synonyms. -Tropical malaria. Summer 'autumnal fever. Malignant 

Definition.- Sublerlian malarial fevers depend for their symptoms 
and course upon tlie life-history of Laverania malaria, introduced 
into the blood of man by an an<>i>lu*liiic mosquito. 

Remarks.-- -I heir clinical symptoms may approximate to the 
type described for the other two malarial fevers when Laverania 
malaria lives mainly in the spleen and in the peripheral blood, but 
more generally the symptoms of tlicse fevers are very different from 
those produced by the tertian parasites. The essential difference 
is that Laverania malaria can, and docs, live largely in the internal 
organs, and may even concentrate its forces upon one organ. As 
clinical symptoms are produced by the derangement of the functions 
of the organs and sptems of the body, so the symptoms of these 
types of subtertian fever may point to a given organ or to a given 
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system of the bo<^. It is in this way that the sublertian fevers can 
produce signs and symptoms which medical practitioners are more 
accustomed to associate with some other disease, and this explains 
the curious phenomenon of malarial mimicry. As the parasite 
Laverania malaria can live in any organ, it can therefore produce tlie 
signs and S3nnptoms of any disease, and wc know practically of no 
clinical picture which it is impossible for this parasite to reproduce, 
be it an acute illness or a chronic ailment, be it associated ivith 
febrile symptoms or free from fever. Hence the great necessity for 
the practitioner to be careful as to the diagnosis of malaria, and to 
remember that in atypical cases whicli are of frequent occurrence 
it is most difficult, and that the microscope is not infallible in its 
aid, as negative microscopical findings do not exclude a diagnosis of 
malaria, as will be emphasized in the section on dingnosis. 

The subtertian fevers arc therefore cai)al)le of division from a 
])ractical point of view into two great groups: — 

A. 'J'yj)i(:al SubtiTtiaii Tevers. 

B. Aiyj)ical SnbUrtian fevers. 

fii the first grou]) comes simple snhterlian ftn'cr, whicli shows an 
intermitlency of the sympt(»ms, which is due to the fact that the. 
time required by a merozoite of I.arcrnnia miilaria to attain todhe 
stage of a scliizont is thirty-six to forty-eight hours, while tx dotihlc 
infection produces a quotidian fever,' and more severe infections, 
irregular, remittent, and bilious tjq)es of fever. -Vlixed and chronic 
infections may also ensue as in the other typi*s. 

Tile fevers of the second grouj* may be subdivided according to 
t lie syndrome which is produced, and wliicli dejimds U])on the organ 
or system of the body whicli is attacked. 

We will now coiihider these various clinical eaindii ioii'^. 

A. TYPICAL Sl’IU'KkTlAN I-KVICKS. 

The typical subtertiaii fevers may be divided inio:- • 

1. Sim])le subterlian fever. 

2. Double subtertian fever. 

3. 1 rregular subt ert ian f ev(T. • 

4. kemittent sublertian fever. 

5. Bilious subtertian fever. 

6. Mixed infections. 

I. Simple Subtertian Fever. 

Definition. — ^This form of subtertian fever iisuallj’ shows inter- 
missions based upon a tertian tj'pe. 

Incubation. — ^ITic incubation period has been studied by Marchia- 
fava and Bignami, who considered it to bo of nine to ten days’ 
duration when acquired by natural mosquito infection, and to vary 
from nine to nineteen days when acquired by experimental mosquito 
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infection. Prodromal symptoms resembling those of tertian fevers 
may exist before an attack. 

Febrile Attsek. — ^The cold stage may be entirely absent, but it 
often occurs, and is sometimes severe. Sometimes the attack begins 
with the warm stage, in which the symptoms are very severe pains 
in the limbs, back, and head, with gastro-intestinal disturbance itt 
the form of vomiting, diarrhoea, and coated tongue. 'Hie skin is 
often Unshed and dry and sometimes icteric, while tlie eyes are 
injected. The sweating stage is never absent, and may be marked. 
The spleen is usually lender, sis well as the liver. The four-hourly 
temperature clnirt is most charattoristic, for the invasion takes place 
with a rapid rise to 104“ 1>'. to 105 ' F., after which the temperature 
remains high, oscillating about 1'' F. The oscillation which imme- 
diately precedes the crisis is larger than the others, and is called 



Fig. of a Ca.sb or Subteriian .AUlakul X'bvbr. 

The curve is nio^t typiiMl 011 tJic surond lUiv', Ixiforo 4uiiune was adnuiustered. 

the pseudo-crisis. After tliis the temperature rises to its highest 
point (precritical elevatioid, and then suddenly falls (crisis) below 
normal, where it nanains, as a rnU*. until the next attack. It may, 
however, rise from .sulinornial to noriniil, and just prior to the next 
attack show a distinct depu'ssion. This tyjiical temperature may, 
however, be greatly maskwl by an .ibsmce of the sudden rise at 
the invasion, or of the precritical elevation, or by an exaggeration 
of the pseudo-crisis, making the single attack apjiear double. 

Lastly, the whole attack may be shorter than usual, and resemble, 
as regards the temperature, a simple tertian fever. 

The duration of the attack in subtertian fever is about twenty- 
four hours or more. ^ 

The Interval.— The interv'al will be twenty-four, ten, or even eight 
hours in duration, varying, of course, with tlic length of the attack. 
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2. Double Subtertian Fever. 

This is a quotidian fever, caused by two broods of Laverania 
mahria. The cold stage is less marked than in a quotidian fever, 
due to quartan or tertian parasites. The temperature rises rapidly, 
the fastigium is very short, and the fall is to below normal. There 
is nothing particular to remark about the warm or sweating stages, 
which resemble those of the simple subtertian fever. Tlie whole 
attack only lasts six, eight, or twelve hours. 

j. irregular Subtertian Fevers. 

When several broods of Laverania malaria exist together in the 
blood, it is obvious that, instead of sporulaiion taking place regu- 
larly every day or every other day, it will bo irregular, and hence 
the attacks will run into one another and produce an inegular 
type of fever, which is commonly mot with on the West Coast of 
Africa. 

4. Remittent Subtertian Fevers. 

R(*mitlent fevers arise by ]uoloiigatioi» of ordinary attacks, or by 
anticipation or snbintranct\ so that two at tacks become continuous, 
the onset of the second attack beginning before the first one is con- 
cluded. Duplication may also lead to a remit t(!nt fever. 

Febrile Attack. — ^llicse fevers may be mild or grave, and luay be- 
come pernicious. The sympt onmtology is briolly as follows; Aft or one 
or tw'o days of prodromal lassitude, pains, and sensations of chilliness, 
etc., fever comes on without any cold stage. The skin becomes hot 
and dry, and often turns yellowish, and headache, with pains in the 
diliereiit parts ol the body, is a source' of trouble to the patient. 

The. longue is coattxl; thirst is sometimes intense', and may be 
associated with vomiting and purging, logt'tlu'r witli jiains in the 
region of the liver, spleen, aiul slfnndcJi. J'he toxins affect the 
brain, causing shtcijdessness, restlessness, and delirium. 'Ihe liver 
and spleen are both enlarged and lender, and at limes there is 
slight cardkic dilatation on the right side. The temperature is 
characterized by high fever with remissions. 

Interval. — ^'fhe time of the remission is by no means certain. It 
may tsike place in the morning and tlie rise in thi* evening. Under 
treatment tlie parasites rapidly disappear from the peripheral 
circulation, but last longer in the viscera, so keepijig up the fever. 

Course. — ^Mild attacks get wi'-ll under the week, but without 
treatment they tvould soon become- the more serious or grave type 
of fever, which is part of the atypical gn»up of snbtertian fevers 
which are dealt with in the next section. Three variations may be 
mentioned here. The first resembles typlioid in its clinical features; 
the second is distinguished by the bilious vomiting and diarrhoea, 
with marked enlargement of the liver and jauiidico, which is often 
called bilious remittent fever; and the third shows a tendency to 
luemorrhages, local gangrene, hsemoglobinuria. and great weakness, 
sometimes called ' adynamic remittent fever.' 
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Remarks.— Only the bilious remittent will be considered here, as 
malarial hamogJohinuria will be treated in the next chapter on 
Tropical HiTinoglobinurias, and the atypical sublcrtian fevers will 
be described directly after bilious remittent fever. 

5.' BQlous Remittent Fever. 

This is a type of subtertian remittent fever in which there is great 
blood-destruction/ and coiisccjuently much bile-production. We 
have seen it repeatedly in Africa, and more recently in theBalcanic 
Zone, and it is said to occur in all highly malarious districts. 

The attack begins as an ordinary reniittent fever, but is asso- 
ciated with jaundice, bili<ms vomiting, and usually bilious diarrhoea, 
though in its place there may l)c constipation. The patient also* 
complains of pain and tendcTness in the stomach and liver. After 
a few days' illness the .syini)toms may gradually subside, c»r, with 
or without hiccougli, e]>istaxis, or hamiat emesis, the temperature 
may rise con.siderably, and 1 he j^atient, becomijig comatose, dies. 

\Vc have noted at times a curious intermission in the symptoms, 
of shwt duration, after which high fever ensues, quickly followed 
by coma an<l death {vide Yellow h‘ever-likc Type, p. 1x72). 

(). Mixed Infections. 

Mixed infections of 7-. malaritv with the other malarial parasites 
are not uncommon, and lead to a type of quotidian fever which 
can only be diagnosed accurately by an examination of the blood 
and a differentiation (»f the parasites concerned. 

The blood may show only forms hdlon£:i]ig vhaA ai linn*s. and only 
forms beloncfing to L. muitnua* at other limes. 

B. A1T1MCAI- SUIiTER'J lAN HiVlCKS. 

The causation of this group of sublcrtian infections is due to the 
fact that Laverania malaricc undergoes schizogony in the internal 
organs, and is apt, at times, to spcciidize ujion one particular organ, 
winch becomes seriously affected, not merely because it has to 
bear the full brunt of the liberated toxins, but also because it suffers 
from malnutrition, because its c.ipillaries become blocked by 
swollen endothelial cells belonging to their walls and by red blood- 
corpuscles filled witli malarial parasites, as well as by IcucocyTcs 
laden with pigment, and by the pigment and mcrozoites set free 
during schizogony. 

This explains not merely the siiecial character of the symptoms 
exhibited in any case, but also t he mult ijdicil y of clinical types caused 
by this parasite, and the peculiar conditions called marked malaria 
or malarial mimicry. 

These various syndromes may for purposes of description bjc 
arr^ged as follows: — 

I. Subtertian syndromes without localization, 
ir. Subtertian syndromes with localization. 



ATVlPICAL SUBTERTIAN FEVERS, 


1x69. 


1,. SUOTERTIAN SYNDROMES WITHOUT LOCALIZATION. 

Though it Is true that one and the same ease may show fever on 
■ one day and not on another, still, for practical pu^oses, it is con- 
venient to subdivide these subtertian syndromes into two groups, 
V according as to whether fever at the time of first examination is or 
is not a marked feature. 


A. Non -Localised Subtertian Syndromes without Marked 
.Fever on First Examination. 

T. Htemorrhagic non-febrile type. 

2. Anjfinic t j’pe. 

3. Menial types. 

4. Algidotypc. t/ 

3. Pseudo-alcoholic type. 


^ Hcamorrhagic Non-Fehrile Type , — 1 he pat icnls arc pale, very weak, 
and languid, and complain of pains in the loins and limbs. In 
most cases the whole body is covered with pctochise, and tense 
indurated swellings, due to large extravasations of blood, may be 
present. The gums arc often swollen, spongy, and haemorrhagic. 
Epistaxis, haiinatemesis, and passage of blood per reclum may take 
place, as well as hicmopt ysis and lueinaturia from kidney or bladder. 
Some patients have large indurated spleens, but febrile syjnptoms 
arc almost constantly absent. Malarial i>arasilcs can be found in 
the peripheral blood in some cases. Qiiinimi is the infallible remedy. . 

Afuemic Type.- -1'lie patient shows no sign of typical malaria; 
on the contrary, he is pallid, and possessi*s tlie h*mon-ycllow tinge 
of pernicious ancemia. The livci*, and more rarely thh spleen, is 
enlarged. Usually i here is no fever, but in some cases t lie tempera- 
ture may rise to qy'’ or n»o'^ F., wliich is common in pernicious 
ancemia. Malarial parasites may not be loiind in the blood, even 
after repealed examinathnis, while the usual signs of pernicious 
tDUBmia — e.g,, poikilocylosis, nucleated rod blood-corpuscles, high 
colour index, relative increase of small mononuclears in place of the 
^increase of the large mononuclears which one expects to see in 
malaria, may be present. , 

This type of anaemia may lead the physician to swspeQijnalignant 
growth in elderly patients, especially if there is vomiting and pain 
after taking food. 

Quinine acts as the diagnostic and therapeutic agent. 


Leukaemia . — Certain anthors believe that malaria can cause leukaemia, but 
this appears to us to be more of the nature of a complication. 

Mental Types. — ^The patient ismelancholicorapjparentlydemented, 
of* more rarely acutely maniacal and violent, vrith usually a normal, 
at^normal, or but slightly raised temperature. The spleen may- 
or may not be enlarged, but a careful examination of the blood 
ge?ierally reveals a mononucleosis or at times a very few malarial" 
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parasites, while quinine therapy effects a disappearance of the 
symptoms. 

The violent cases may he of interest firm a medico-legal i»oint of 
view, hticausc the patient ne\er has tin* slightest recollection of his 
acts, ami cannot be. held lesj^onsible tor them. 

Algide Type , — The patient i.s, as a rule, fust seen in a condition 
(»f such extreme collapse as to make the practitioner suspicious of 
cholera. I'he' nose is shaip, the checks sunken, the lips and ex- 
tremities cyaiioi ic. the n.iilslivid, the])ulse small, soli, Jiiid frequent, 
becoming thready and inijKTc«*p1ibfr7’tlT1^‘sirih and clammy, 
and tlie respiration laboured. The patient may, liowever, be con- 
scious, and be able to answer cpiesrions and to complain in a weak 
voice of severe thirst. TJiis is a \orv s«Tiotis and fatal form of 
pernicious malaria, and g<*nerany kills tlic victim in a few hours. 

Pseudo-.Mcoholic Typt'.- I'iio jiatient may not have been very 
well for a fi'W davs, being c.ipabJc* of doing Jiis work, but irritable and 
»a»ii]ilainiiig of not fe<ding lit. In order to carry on his duties he 
may or may not take a cmain amount of alcohol. Suddenly, 
<luring or after a dinner or at a ]>ublic ])<Tfonnaiice, lu* tumbles off 
his cliair, and the. impicssion at first is that lie lias taken too much 
alcohol, and this may In* considered to be confiirned by the odour 
of his bre.aih. It will, however, mjoii be evidtmt lliat llie patient 
is seriously ill, and th<' diagnosis will be rev i^ed .ind iqKiplexy prob- 
ably instituted. Finally a blood exaniinalimi will generally leveal 
a number, and sometimes a large minibor, r)f malarial paiasiles of 
the ftubtortian ly]»e. At a post-mortem thesi' jiarasites will b(‘ 
seen to be blocking the c,» pillarios of I he CiTebral cot lex. 

The poorer type (d native patient will be taken as a * drunk ' to 
the local lock-up, and in the niorning ilie so ealled drunken man 
will be found to lie seriou'jly ill and may I’v i-n be dying. l^l(»od 
examination generally, but not always, reveals m»darial parasites. 
Gctierally thest* are serious iiifi-ctions, and the i)rogri(»sis is grave. 

B. Non-Localizku SunihKiiA.v vSynokomi s with arARKKi) Fever 
ON First 1*-xamjnation. 

Tin; non- localized subtiTtian syndromes with marked fever on 
first examination may be divided into - ■ 

^ I. Subierliaii hypcrpyrcxial fevei. 

2. Sublortian syndromes lesemblmg a ^pecifle fever. 

3. Siibtcrtian syndromes not riMmibling a siiccific fever. 

Subtertian Hyperpyrexial Fever. 

This type of fever is characteriztMl by very high temperatures, 
often commencing at tlie onset of tlie illness. It may be continuous 
or intermittent, and often attains leniperatures exceeding 105° F. 
Sometimes the temperature may reach heights whicli can hardly 
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be believed — in two of our ca&es the temperature exceeded 
108® F. These cases have a very serious pi ognosis, but reco\ cries 
arc not unknown. 



Fk;. O2: TtMPKieArfKK CiIAUT ok a C.\sr ok JlYPI-.KPYRhXlAl. SlIUTKRllAN 

Malaria. 


Syndromes resembling a Specific Fever. 

Tlie synflromcs ro‘;onil)ling a fi*\cr may be divided into 

types as follows:- - 

1. 'J'vplioid-liktM ype. 

2. MaJt.i- fox tM -like tvpo. 

j. 'rvplni.'i- likr type. 

Coirbro like ly]M\ 

5. Y(*lIo\v-le\ or-like lyi>e. 

(). Wrirs-diseasc-likci tvju*. 

7. Scarlet -fever-hke ty]»e. 

Typhoid-like Type . — -Tins fexor roM-mblcs eiilr-nc fevei, a^ may 
be judged by thc’teinporaturc* chart (big. 62 \). 1 iu* onset is slow, 
the patient apathetic, the longue coaled, and lieadache. present, 
while the Icraperaturc is continuous or subcont inuous. The 
abdomen is slightly tumid, the spleen usually palpable, but not large 
or hard. The blood usually shoxx's sublerlian parasil(s, and the 
bacteriological cxaminalioii for *ciit erica’ is negtilive, but quinine 
here has but slight action on the course' of the fever for sonic time. 
The complication of typhoid infections in the course' of malaria is 
mentioned on p. ?i84.' 

Malta- Fever-like Type . — Tliis is very rare, aiul resembles Malta 
fever, but milarial parasites can be easily found in the blood; while 
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bacteriological tests for Micrococcus fnelitensis and its allies are 
absent. Finally quinine effects a cure. 

Typhus~likc Type. — ^The cases exactly resemble typhus fever, 
but malarial parasites are often present in the blood, and the dise^ise 
yields t(» quinine therapy. 

Cerehro-SpincU-like Type, — The symptoms are those of epidemic 
cerebro-spinalmeningitis, but the cerebro-spinalfluid is clear, though 
^its pressure may be increased; its cellular contents are normal in 
•number and character, while meningococci are absent and the blood 
shows malarial parasites. The spleen may or may not be enlarged. 



Fig. 624. — Atypical ’Suutkrtian Malaria simulating TvpnoiD Fuver. 

Ilaeznoculturob and serological reactions for genus of the JCnteroldca 
group of fevers were negative. 

Sleeping’SicknesS’-likc 2 3’/)^.— This, which is rare, is characterized 
by low fever, sliglit trembling of t lie hands and tongue, and progres- 
sive general weakness, drowsiness, and occasional convulsions. 
The lymph glands in the nock are not enliirged, and the cases may 
occur in regions whcr(! sleejnng sickness is unknown. Malarial 
parasites may l>e hard to find, but quinine in large doses cures the, 
affection. 

Yellow-Fevcr-likc Type,- -'riiis is cliaracterized by fever, without 
igors, severe headache, flushed faci^, pains in the bod5^ pulse quick, 
full, and bounding at first, severe vomiting, tenderness in the 
epigastric region, and slight albuminuria. On the third day the 
temperature, falls from 103 to 100 '' F., and the symptoms abate, 
while tlie patient feels better; but the temperature rises again, 

t 'aundicc appears, the ])ulsc sln\.'s to about 60-70 per minute, dark 
»rown vomit appears containing red blood-corpuscles. The 
symptoms may get worse, the jaundice may deepen, and death 
ensue. Subterlian parasites may be present in abundance in the 
blood, and quinine may be mdffcctive unless given in massive 
doses. 

WeiVs-Disease 4 ike Type,- Cases like Weil's disease, with cutane- 
ous hsemorrhages, are occasionally malaiial, and*may end fatally. 
The mild type of camp jaundice may also be simulated by malaria, 
but this is rare. 
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I * Hi . (125. — Atypical Malaria simulatinu Malta Fkvkk. 

lliemociiltiircs and serological reactions for Micrococcus niehhnsis and 
M. pftramelitensis were negative. 

Scarlet*Fever 4 ike Type. — Scarlatiiiiforni pernicious fever is 
characterized by a diffuse scarlatiiiiforni rash all over the body, 
with desquamation of the horny layer and erythema of the fauces, 
and may lead to a typhoidal stale in which the patient dies. 

Syndromes not resembling Specific Fevejrs. 

The subtertian syndromes not resembling specific fevers arc:— 

1 . H semorrhagic febrile I ype. >/ 

2. Hydrophobia-like ty])e. 

3. Kussmaul coma-like type. 

4. Diaphoretic-like type. 

5. Comatose type. , 

6. Delirious type. ' 

7. Tctanus-liice type. 

. 8. Convulsive type. 

Ilamarrhagic Febrile Type. — ^I'his form of pernicious fever is 
apparently rare. It is characterized by haemorrhages from the 
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skin and mucosa; of the nose, bronchi, intestines, slomach, and 
generative organs, during the attack, but not during the intermission. 

This condition rapidly produces acute grave aiuemia, with” 
thready pulse, coma, delirium, convulsions, and di'ath, or may 
become the milder type, in wliicli fever is not a marked symptom 
(wii? p. TiOy). 

Hydroptiobia4ikc Type. — Signs of liydropliQj.)ia associated witli 
fever, a large spleen, and malarial parasites in the blood, call for 
energetic quinine treatment .when the symptoms disappear, unless 
it is true, hydrophobia in a malarial patient . 

Knssmdul Coma-like Type, — Signs* of Kn^'^smanrs coma coming 
and going every alternaie’day and associateil wit li fc\'ej‘ in a diabetic 
palic'ut call for quinine tJuTapy, even if the S])leen is not enlarged, 
the blood free from m.iLiri.d parasites and mononucleosis. Occa- 
sionally after the exJjibI ion of .i small dose of quinine, parasites m.ay 
be found in the blood. 

IHaphoreiic Type.--h\ this type tlie sweating of the third stage 
of an attack is so exceed ijigly copious that jiot merely is tl»e bed 
saturated, but a ])ool may even form on the floor. Such excessive ex- 
cretion of sweat is dangn ou'v, as lhci>.i1ionl becomes more and more 
exhausted as it goes on, and a most dangerous collapse may ensue. 

Comatose Type. — This may biggin suddenly or slowly. If the 
latter, tliere may be weakm ss, slcepinC'-^, headache, dislurbance of 
vision, stupor, or delirium, wiiich oials in coma. Hut more often 
the patient is brought to the. hosj)h.il iiuilc comatose. He lies flat 
upon liis back, with usually no paralysis and no alt (‘.rat ion in tlie 
reflexes. I'hc ])upils nitiy lx* ciuitracled and give tlie idea of opium- 
poisoning, while the patient cannot be nuised to answer questions, 
but will only frown or groan. 

Ha;inorrhagos jiiay lu* /canid on tlie skin and in the retina. The 
urine, which may have casts and a little albumen, is usually passed 
involuntarily, as are the mcnions. Tlic heart is dilated, and the 
pulse, at lirst slow, soon Ix'cornes quick, and towards the fatal ter- 
mination very quick and tlircady. Respiration rnaj' bo qui(;t or 
noisy. If dcatli is to take place, the patient l>cc‘.oines colder and 
cold(;r, the tongue dry ancl iliick, and res])iration ceasc\s. 

If ho is about to recover, the coma will gradually pass away; he 
will be able to answer quesiions wlx’u roused, and after a lime 
gradually recovers consciousness. The speech is at times most 
peculiar, being scanning in character. 

The coma may be jircsem one day, but the next day llic patient 
maybe slightly bolter, with a subnormal temperaturt; and a slower, 
fuller pulse; towards evening, however, the temperature rises, and 
the coma returns. This second attack is, as a rule, fatal. The 
fever may be remittent or intermittent. In tlie latter case it 
..^returns before death. Quinine treatment by injection and other- 
wife appears to be of no avail at times, and after^wo or three days 
of coma, even when the parasites have disappeared from the peri- 
pheral blood, the person may die. 
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Delirious Type, — In this form delirium is the most marked 
feature, and in a short time is followed by exhaustion, coma, and 
death. Such cases are apt to come on suddenly, and to be mistaken 
for drunkenness, sunstroke, or mania. The fever is usually very 
high. Recovery is supposed lo occur, but we liave never seen these 
cases cud otlierwise than f fit ally. 

Tetanic Type, — Patients delirious from malaria may show 
trismus, contraction of tlie limbs, opisthotonos, retraction of tlie 
abdomen, and conjugate deviation of the eyes. The contractions 
of the muscles may relax and increase as in tetanus, and tliere 
may be priapism. "The attack may r(‘sr)lve, or end in death witli 
high temperature. 

Convulsive Type. — Children during an attack of fever may develop 
cj)nvulsions, followed by ‘Stupor, or coma and death. 

II. SUBTERTIAN SYNDROMES WITH LOCALIZATION 

The subtertian syndromes witJi loc.ilizatioii may be classified 
into: — 

r. Syndromes with ' nerv4)us system ' localizatinn. 

11. Syndromes with ' digi'stive system ' hicali/at ion. 

ni. Syndromes with ' resi>iratory system ' localization. 

IV. Syndromes with ‘ oirciilalory system ' localization. 

V. Syndromes with ‘ ductless gir^Hl^ * localiz.d ion. - 

Vr. Svlldiome^ wirii ' un igeiiital ’ hjcalization. 

VI 1. Syndromes wit li ' cutaneous' localization. 

VI 1 1. Svndromc'S witli * sper.ial sense ‘ localization. 

1 . With ‘XKi<v<»os Systkm ’ laicAi i/.\’iion. 

The atypical siilittinian malarias with nervous sv'^len) ‘symptoms 
mav l>e classified as follow - 

1. Meiiiiigiiic tv]>c. 

2. IloTni]>legic I y])e. 

p Monojdegic type. 

Myelitic type. 

5. Ataxic tyi)c. 

i>. Disseminated sclerotic lyiie. * 

7. Bulbar type. 

8. Cerebellar type. 

9. Cerebral type. 

ID. Polyneuritic type. 

IT. KorsakofEtype. 

12. Aphasic type. 

Meningitic Type, — Fever with signs of meningitis may be found 
in young persons and children. The symptoms are vomiting, 
headache, retraction of the head, and rigidity of the neck, co^^vul- 
sions, hypenesthesia. going on to coma and death. There may be 
hypertension anrl slight lymphocytosis of the ccrebro-spinal fluid. 
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Hemiplegic Type , — ^'fhe patient may be suddenly taken ill with 
fever, and develop a typical hemiplegic attack. 

Monoplegic Type , — This simulates a cerebral hemorrhage, but 
is associate with high lever, and in both it and the two preceding 
subtertian parasites can be found in the blood. 

Myelitic Type , — ^This simulates a transverse myelitis. 

Ataxic Type , — ^The symptoms are slow and scanning spjeech, great 
muscular weakness. exaggcTation of tendon reflexes, ataxia, together 
with vomiting, Subtertian parasites are found in the blood. At 
first there is no fever, but this may develop later. Such patients 
generally recover on quinine treatment, or, indeed, they do so 
spontaneously. 

Disseminated Sclerotic Ty/^d.— Hure is sciuming speech, inten- 
tional tremor, nystagmus, spiistie g.iit, and increased reflexes, all of 
which yield to quinine therapy. 

Bulbar Type , — fever with bulbar sym])toiuS“- that is to say, 
difficulty of speech and deglutition, with facial ])aralysis, or with 
a weakening of the muscles ol the face and also freqiie.ntly of the 
legs. This a])pearb to hv. by no means rare, and yields to quinine 
therapy if taken in time. M<ilarial parasites arp oltcn absent from 
the blood, and the spleen nee<l not be <nilargeil. 

Cerebellar Type , — The sympioms of this type arc ataxia, the 
patient wallcing like a drunken m.in and complaining of severe 
headache and almost complete loss of vision. • Vomit mg is frequent : 
often there is no lever, and the spleen and liver arcj not enlarged. 
The blood may sliow parasites, and quinine therapy cures the con- 
dition, which may be suspccioil to be ciTcbellar tumour or abscess, 
according to the absence or iwcsenci' of fever. 

Cerebral Type , — This type resembles a cerebral abse.ess to such a 
marked degree that an operation may l.>e considered to ])e nect'ssary, 
when a blood examination reveals ihc subtertian parasites and 
quinine cures the condition. 

If there is no fever cerebral tumour may be suspected, but the 
blood examination reveals the true condition. 

PolyneHriiic Type, — ^I'his type closely simulates ' wet beri-beri,' 
because the patient is oedciiiatoiih, with the characteristic gait 
and loss of knee-jerks. TIutv ir, iicilhei fcvr.r nor enlargement of 
the liver or spleen, but the blood contain^ subtertian j)arasites, and 
the condition is cured by quinine therapy. 

Polyneuritis wilhoni oedema is also known. 

Korsakoff4ike Type , — This resembles tlic preceding in tliat the 
patient shows polyneuritis, bin in addition lie suffers from mental 
symptoms, among which the most important is the loss of memory 
for recent events, all of wliicli disappear under the influence of 
treatment by quinine. Subtertian parasites may or may not be 
^present in the blood, and the liver and spleen may not be enlarged. 

Aphask Type . — In this type motof aphasia develops with or 
without other paralyses. 
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II. With * Digestive System * Localization. 

The subtertian malarias with digestive system symptoms may be 
classifted as follows: — 

1. Pseudo-cholera type. 

2. Pseudo-dysentery type. 

3. Pseudo-appendicitis tyj)c. 

4. Pseudo-pcritonitictype. 

5. Pseudo-liver abscess tyi>c. 

6. Pseudo-cholecystitis type. 

7. Pseudo-cirrhosis type. 

8. Hrcmorrhagic pancreatitis typo. 

c). Gastritis t5T)c. 

Pseudo Cholera Type, — This is merely fi great exacerbation of 
the ordinary gastro-inicslinai symptoms often met with in malarial 
fever. There is vomiting, abdominal pain, and severe diarrlioua, with 
motions typical of cholera — i.e., ricc-waler motions. A micro- 
scopical examination of the dejecta may show a few leucocytes in 
stiiges of degeneration. The spleen may be palpable, and an 
examination of the blood will show subtertian parasites, while a 
bacteriological examination shows absence of cholera and of para- 
cholera vibros. 

During the attack the patient is pale or cyanotic, the eyes sunken, 
the skin cold and clammy, but the temptTalure may be raised, and 
hiccough, severe thirst, and painful cramps in the lower limbs, may 
also be present. The urine is scanty i»r suppressed. Collapse, 
delirium, or coma, may precede death, or the patient may be 
sensible to the end. If the patient is to recover, the algidity 
diminishes, the diarrha-a ceases, and aft(T a long sli^ep lie awakens 
rcfreslied and convalescem'.e set s in. 

Pseudo- Dysentery Type.- -In thi^ type there are two forms — viz., 
those witli typical dyscnte.ric motions containing blood and muco- 
pus, and the other with luemorrhagic motions without pus and 
with litt le or no mucus. Fever may be high, with great distress and 
prostration and a small rapid pulse, but at times the temperature 
may be nearly normal. The spleen may be slightly (jnlarged, there 
may be history of previous malaria, and there may or may aiot be 
malarial parasites in the blood. 

Pseudo-Appendicitis Type. — ^Thc attack is sudden, with marked 
pain in the appendicular region, sometimes vomiting, and uMially 
fever, but no rigors. The spleen and liver may not be enlarged, 
and there may be tenderness and rigidity in the appendicular region. 
There may or may not be subtertian parasites in the l)li»od, but the 
condition is cured by large doses of quinine. 

Pseudo-Liver Abscess Type. — ^This type is associated with fever, 
often of an intermittent character, profuse sweating, loss of flesh, 
spleen often not palpable, liver enlarged, with pain on pressure alt 
over the hepatic area. Malarial parasites arc usually present in the 
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blood, and the condition yields io quinine therapy by proper means. 
The condition is rare, and miist not be mistaken for true liver abscess, 
which is not uncommon, and the error of making the diagnosis of 
malaria in abscess of the liver is more common than vice 
versa. 

Psciido-Cholecystitis Type. — TIktc is severe pain, shooting up to 
the right shoulder, tenderness in the region oi the gall-bladder, 
severe vomiting, and occasionally slight jaundice. The spleen may 
or may not be enlarged, and t he same is t rue lor the li\ er . 1 he blood 
usually shows snbtertian parasites, and the condition, which re- 
sembles an attack of choh'cystitis due to gall-stones, is cured by 
quinine. 

Pseudo-Cirrhosis Type. — 'Ihis is rare, and characterized by the 
hepatic facies and ascites. After t.»]»ping, the liver and spleen may 
be felt to he enlarged and h«iid. Chi repeat (*d examination sub- 
tertian parasites may be JouikI in the blocKl. Quinine ver}' slowly 
cures the condition. 

Heemorrhjgic Pancroatilis Typti.--'Yhc attack is sudden, with 
violent pain in the epigaslriuiii, lollowed l>y vomiting and c*)llaj)se. 
Tenderness and tympanites may be jneseiit in ihe epigastrium. 
Blood examination reveals subtertian ])arasiles, and ciuinine effects 
a cure, 

Pscudo-PeriUmitic Type. — This iscliaracteiized by fever, jiinclu'd 
face, vomiting, pain .ind lend<*riiess all over the abdomen. Malat lal 
parasites arc iound in the blood, and quinine cures tin*, condition. 

Gasiriiis Type. — 'I'his is charae.UTizcd by acute or by chioinc 
indigestion, yielding to quinine treatment. In (»Jfl pe())ile, especiallj 
when ana*mia is])resent, cancer maybe sns])ected. 

III. With ‘ KiisPiuATOKy bvsTEM * ].ocai.izatic)n. 

It will be remembered that during the ordinary attack of aiij' 
malarial fever tliere are a few <lry, lather coarse, i&les to be hcatd 
when the tempercittire begins to fall, and earlier, at the beginning of 
the attack, theie are as lir-'l notf*d bv ('astellani-— veiy 

minute crepitations at the base, [irobably of pleural origin, which 
generally disappear when the temperature has reached its highest 
point. They both speedily* divaj^pear, but every now and then, 
even in ordinary attacks, they are more pronounced, and tlie 
patient suifers from cough or pain on taking a deep breath. 

Slight as these usually are, ihey nevertheless are the basis of the 
respiratory system types of pernicious malaria, wbicli may be 
classificjcl as follows: — 

1. Pseudo-bronchitic type. 

2. Pseudo-pneumonic type. , 

3. Pseudo-pleuritic type. 

Pseudo-Browhitic Type. — ^Tliis subacute or chronic dry bronchitis 
with little f)r no fever, is cured by a few doses of quinine. 
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Pseudo-Pneumonic Type. — ^Tliis is often of the nature of a 
broncho-pncumonia, and is accompanied with blood expectoration, 
in the red corpuscles of which parasites may be seen, dyspncea, and 
cough. The symptoms are better in the remission of the fever, and 
worse during the attack. The blood is full of parasites. In many 
cases broncho-pneumonia in malarial patients is not due direct^ 
to the malarial parasites, but is a complication due to the pneumo- 
coccus. 

Pseiido'Pleuritic Intermittent pleuritic pernicious fever 

has been described,’ witli sharp pricking pain, dry cough, and 
friction sounds, wliich improve in the reniissimi. and become worse 
again in the attack. 

Pleurisy of malarial origin is without effusion. 

[V. With ' ('iRouL.vrtiKY Svsti-m ' I.ocauzaiton. 

\ly])ical subiertiaii malaria with (:irciil.n(»ry syst(*ni hVin])loms 
•uav in* classified into;- 

T. Pseudo-anginal tyj)e. 

2. EndarteritistyiiC. 

Intermittent claudication ly)>e. 

ICrythroinclalgia type. 

Psiiudo-Anpnal Type.- -fJie rigid heart has been noticed to be 
enlarged in attacks oif malarial fevtrr. and somotim(‘s tlu'sc symptoms 
become mark(‘.d, with severe i)ain in the cardiac region of an anginal 
nature, soniet iincs accompanied by vomiting of blood, a dev'elopment 
of the algide condition mentioned above, .jiul death. 

Sometimes the anginal syndrome is very marked, but tlie con- 
dition is amenable to treatment by^- quinine. 

Pseudo-Endarlmtis Type.— -A superficial arlery^ may swell, become 
hard and knotty to the touch, and e.xlremcly painful. There is 
no fever, and the blood I’xaniiiialion ni«iv be iiegati\e, but the 
condition yields to (luinine. 

At other times dry gangrene may be the only sign of an endar- 
teritis of a deeper and more important vessel. Search should be 
made for malarial parasites, and if theie is any reason to suspect 
malaria as a possibility, quinine should be administered. 

Intermittent Claudication Type. — From time, to time the patient 
is unable to put his foot to the ground, bi‘cause he feels pain in the 
calf of the leg and there may be an absence of pulse in th(‘ dc^rsahs 
pedis artery or in the posterior tibial. Quinine cures tlie condition. 

Erythromelalgia Type. — The hands, and at times the feet »is well, 
become flushed, and the patient complains of pain and tingling 
in the fingers and at times the toes also. Quinine is the correct 
treatment. 

Heart Block. — ^'fliis may be due to malarial par.isites. 

Rarer Forms . — ^Certain authors admit endocarditis as bping of malarial 
origin. 
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V. With ' Ductless GlAds ' Localization. 

The types with which we are acquainted are those concerning the 
suprarenal capsules — viz., suprarenal haemorrhage and the pseudo- 
Addison type, and those affecting the thyroid gland. 

Suprarenal Hamorrhage Type. — ^The sign and symptoms are those 
of acute peritonitis, but though the blood shows no malaria para- 
sites, it equally shows no signs of polymorphonuclear leucocytosis. 
There is no enlargement of the spleen. Quinine should be adminis- 
tered, and the blood again and again examined for parasites. So 
far the cases have ended fatally as far as we know. 

Pseudo- Addison Type. — There is a pigmentation of the skin 
associated with great loss of flesh and severe asthenia, with or 
without splenic enlargement, with or without fever, with or without 
parasites in t he blood, but benefited by quinine. 

Thyroid 2 'ype. — IntcrmiUeut and slight swelling of the thyroid 
gland has been observed in cases of malaria. 

VT. With Uko(;enital’ Localization. 

Subt(^rtian malaria with gcuit«)-urinary symptoirif may 
classified into:- 

1. Orchitic type. 

2. Ovaritis type. 

3. Priajnsmtype. 

4. Functional generative changes. 

5. Nephritic type. 

b. Polyunc type. 

7. Malarial hiTinoglobinuria. 

Orchitic Type.- Sudden severe pain in the testicles in a person . 
who may never previously liave suffered from typical malarial 
fever. Tlie testicles become slightly swollen and very tender. 
There is no effusion. The temperature lises and the patient feels 
very ill, but the symptoms may be intermittent. A blood exjimina- 
tion reveals malarial parasites, and quinine cures the condition. 

Ovaritis Type. — Neuralgia of the ovaries is mol w'ith at times as a 
malarial symptom. 

Priapism Type . — Tliis is rare and is nut influenced by the Ordinary 
drugs, but is cured by large doses of quinine. 

Functional Generative Changes. — Impotence., amenorrheea, and 
metrorrhagia have been assigi/ed to malaria. 

Nephritic Type. — tj'pe of malarial nejdiritis has been described. 

Polyuric Type.--Aii{x one or two days of malarial fever, due to 
the subtertian parasites, a pal lent may begin and continue to pass 
enormous quantities of urine, which may cause considerable alarm. 
Energetic quinine therapy wiU stop this excessive flow. 

Malarial Hemoglobinuria.— This will be considered in Chap- 
ter XLL, p. 1213. 

' MAlarial mastitis has been recorded. Quarelli has described a case of 
malarial chyluria. 
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VII. With ' Cut^eous ' Localization. 

Pseudo-Smallpox Type . — ^This is characterized by high fever, 
severe pains in the back, associated with the papular eruption which 
appears on the second or third day, and consists of small shotty 
papules which never become vesicles or pustules, which arc especially 
abundant on the face. It may require rcpeatecl blood examinations 
to find the parasites, and the spleen may not be enlarged, but 
quinine quickly cures the condition. 

Herpes . — Herpes is not rare in attacks of malarial fever. It 
recurs with each attack, and usually at exactly tlie same spot on 
which it was situate during a previous attack — e.^., on the lips, the 
tongue, the face, and the genital organs, etc. 

It may occur without febrile symptoms, at a time when an attack 
of fever is due. Herpes zoster is very rarely soon. 

Rarer Eruptions. — Malarial erythemala, malarial urticaria, 
malarial purpura, and malarial patchy txidcnia, resembling Malabar 
svv'ellings or Quincke's a'dema, may be nicnl ioned. riroralivc and 
gangrenous conditions liave boon n’C'ordod. 

Pigmentation . — ^Tlie black hyperpigmentation of malaria is quite 
common, and may be present in patches, chloasma malaricum, or it 
may be diffused, and in the latter case inaj' bo associated with the 
syndrome ot Addison's disease (see p. iiSo). In chronic cases the 
skin takes on a peculiar pale yellow or asliv grc'y tinge. 

VIII. With 'Special Sense' Localization. 

Subtertian malaria may concentrate its attacks upon the eye or 
the ear (see also p. 200.^). 

Amaurotic Type . — Duiing an attack of pernicious fever a patient 
may complain that he is unable to set;. W hen treated witli quinine, 
as a rule sight .soon return.s, but more rarely blindness may result, 
due to thrombosis of the retinal vessels, and consequently retinal 
hiemurrhages and optic neuritis. One eye only may be .ittacked. 
This condition must be dilforentiated from quinine amaurosis. 
In malarial amaurosis the pupils react to light, and vision is, as a 
rule, not completely lost. In quinine amaurosis the pupils arc widely 
dilated, do not react to light and other symptoms of cinchonism, 
such as deafness, severe tinnitus aurium, etc., will by present. 

Aural Type . — In this there is a deafness which is not due to 
quinine, but to the lack thereof pennitting the subtertian parasites 
to damage the organ of hearing. 1 1 is rare and chronic. Richardson 
records cases simulating mastoid disease. 

Menihe's Type . — ^Buzzing of the cars with giddiness, and at t imos 
the patient falls down. 'These attacks, which arc very severe, arc 
of malarial origin, but rare. The practitioner must differentiate 
this disease from aural symptoms due to quinine, which may 
induce buzzing, but seldom severe giddiness. Morco\’er, symptoms 
due to quinine improve or disappear on the drug being discontinued. 

Loss of taste and anosmia may be noted. Symptoms simulating a frontal 
sinns affection may occur. 
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PERNICIOUS AaLARU. 

Wlicii any of the above-mentioned syndromes caused oy the 
subteriian parasite become serious, and threaten to endanger the 
life of the patient, they are called 'pernicious malaiia,’ which is 
therefore commonly caused hy Laverania malaria. 

More rarely pernicious malaria may be due to the quartan or 
tertian parasites being i)rescnt in enormous numbers in the blood, 
when the syndrome usually produced is xvithout localization and 
most frequently of the comatose type. 

CHRONIC MALARIA. 

Chronic malaria m.iy JfMilt from infection by any of the three 
malarial parasites, but is usually caused by Laverania malaria, the 
subt ert ian j).Lrasite. 

TJic symptoms of chronic malaria are repeated attacks of sliglit 
f(jver, which may pass uiiiiuliced; enlargement of spleen and liver; 
and pigmentation of the Jcin and mucosa*. Tliis pigmentation is 
particularly to be noted in tlie longue in dark races, while in while 
races (lerliardt’s urobilin icleius may be seen in the skin. Other 
symptoms are (edema about the hict, associated with ansemia, 
whicli may be marked; the prestmee of malarial parasites in tlie 
peripheral blood during an attack of fever; ami often palpitation 
'*and di/.zine.'^s, bronchitis and digestive troubles, and a general 
disinclination for e.Y(Ttion and woik. The urine sliows an increase 
of urea and urobilin. If lliisstateof affairs is allowed to continue, 
it may pass into malarial cachexia with enormous cnlargcnnmt of 
the spleen, which is firm to the loiicli and not tcmdcT or jiainiul, 
associated with a ])rofound S(;condary ana*inia, and great reduction 
of red cells and lia*moglobin, with increase of mononuclear leuco- 
cytes. Ju boys and girls the onset uf puberty may be arrested 
(malarial infaniilisin). 

In malarial cachexia tlie apyiexial imeivals aic long, during 
which search may in vain be made for the parasite-, in the i)(Tii»licral 
blood, but it is u.sually found during the febrile attacks, which 
may be quite mild. This is a condition, liowevcr, in which blood 
examination does not help the diagnosis as it does in otlier forms 
of malaria, rind tlie clinical symjnoins require to be studied, for 
the disease rescnililes kala-azar, while it may also be mistaken for 
ankylostomiasis. 

Chronic malaria, (»f course, is due to insufficient treatment of the 
acute disease by quinine. 

MALARIAL RELAPSES. 

The cure of an attack of malaria, unfortunately, does noL end 
the disease, for relapses are 1 lie rule and not the exception; in fact, 
using an expression of Mannab<3rg’s, ' Malaria is one of those infec- 
tious diseases in which a relapse may be considered as an essential 
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feature/ The reason is that the parasites arc not all killed off by 
the quinine. There are two different types of relapses: the first, 
after a short interval, may be called the true relapse; the second, 
after a longer interval, may be called the recurrence. Relapses and 
recurrences are probably caused by parasites btJonging to the cycle 
of schizogony, and by the parthenogenesis of the macrogametocjde, 
which belongs to the cycle of sporogony. 

Relapses of quartan fevers tiike phicc at irregular intervals, and 
the suggestion that they are most usual at about the twentieth 
day is not correct. Tertian fevers relapse most commonly from 
the fifth to the eighteenth day, and subtertian about the end of a 
week after the original attack, but these times are extremely vari- 
able. Ihesc relapses are historically interesling-, as they probably 
represent the quintans, sextans, septans, octans, iioiians, etc., of 
ancient authors. 

Recurrences lake place after long intervals witliout fever and 
without reinfection. Exact ly how long the |Mrasites can lie dormant 
in llie human body *111(1 tlieii wake activity and cause fever is 
not known. Ijitervals of two and three years ate rciidily credited 
nowadays, but it is in our ex]»erit‘ii(ai ciTtain that the length of 
t inie may be much longer. 

Para^iti‘s can certainly be found in the blood of per^ons long 
after they have left tlie lioj)ics: thus, Ross mt'Utions that they 
were found in a ease in Liveipdol four years alter absence from any 
malariiMis locality, and also stalesth.it his own father suffered from 
*iltack> onee or twict' n year, ev(‘n after nine yi*ars' residence in 
England. 

It IS probable, then, tliat the old idea that the malari.tl panisite 
c.'iii exist or lie dormant for years in the system, and awake to re- 
newed act IN it y wlieii given a suitable oppot lunil y, is true. During 
tin* a])vrexicd intervals it inusi, of coiirsi*, be going ihroiigh a cycle 
of ^.cllizogonY, but not in snllirient iiunibei s to cauM' disease. These 
jKirasiles Nvill incie.ibc rapidly, .'iiul caiiM' fever when the general 
vitality of the body is loNvcrctl by any of the predisposing causes 
already mentioned, l>ut especially by a chill, coming into action. 


MALARIAL REINFECTIONS. • 

In tropical countries where there arc plenty of aiKqdielincs and 
many inhabitants. European and native, adults and childien, with 
numerous garnet ocytes in their blood, reinfections are found to be 
common. Many cases of apparent rcciurixuicc in these countries 
must be reinfections, which, of course, may be with the sjune or a 
different species of panisite from that cjiusing the first fever. 
Repeated infections arc the great cause of the quotidian and irre^ 
gular fevers of the tropics. 
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COMPLICAflONS. 

Many other diseases may occur in the human body at the same 
time as an attack of malaria; but of all, the most miportant are 
typhoid, dysentery, pneumonia, and nephritis. 

Typhoid as A complication is, of course, due to the BaciU^ 
typhosus occurring in a person who is adso infected by malarial 
pafasites, and in that sense, therefore, jthc old term ' typho-malaria ' 
18 correct. 

Dysentery may be a complication due to the Loeschia MstolyHea 
or to tlie dysenteric bacilli, but it may also be directly cansed by 
the malaria] parasite alone (]>. 1 1 77}. 

As to whether there is or is not a malarial pneumonia is a vexed 
question: personally, we are o( tiic opyiion that a severe subtcrtiaii 
feyer may produce .symiiloms resembling a pnfmmonia, but that 
true Iqbar pneumonia, wlien ])reseui in a mahu-ial subject, is due to 
the pneumo<;t>ccus, and is t herofttre a compliem ion. 

Nephritis may be found in tertian aiul subtertian' fevers, being 
directly due to tlic irritation of the kidnev by the malarial toxins. 

SEQUELS. 

Many so-called sequela' have already been described under 
Atypical Subtertian Fevers (f><e ]>. n(i8). The possible sequel^ of 
malaria arc very numerous, and maybe classified into those belbng- 
ing to the nervous system and sense organs, the blootl, the liver, 
and the spleen. 

The subtertian parasite may leave severe traces of its action upon 
the brain after pernicious attacks, and, indeed, the mind may never 
r^ain its old condition. Apart from the mildei; alterations oi 
disposition and charaett'r, actiual insanity in the form of mania or 
mdancholia may result. 

^ Neuritis in some form is sometimes -of malarial origin, but it is 
quite possible that alcoliolie and arsenical poisoning, .and, indeed, 
beri*4>eri, may have been confused with it. We have seen cases of 
polyneuritis of malarial origin, but the condition is rare. Neuralgias 
' have already been mentioned, and are probably in sdme cases due to 
the direct influence of the malarial toxins. Tinnitus aurium, vertigo, 
deafness, anosmia, and loss of taste, are said in sopie cases to be 
malarial in origin. 

, .“ Severe ^nd long-continued anamia may result as a consequence 
of malarhPcaused by the subturtian, and much more rarely by the 
'other parasites. The classification and characters of these anaemias 
■have already been given in the section on Pathology, to which 
• raferenee should be made (pp. 1144 and H51) . 

'Cirrhosis of the liver pf malarial carjgin is, in our experience, much 
less,&eqehnt than admitted by many writers. Cirrhosis of the liver 
iscommonitt the tr<^ic?, and m^sertain cases is due to alcohol; but 
one of the writers has'-pointed out that, at all events in Ceylon, a 
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pol^^brosis of liver, pancreas, and kidney can be met with which 
has no malarial origin. 

The onlargment oj the spleen has already been described, and 
rupture as tlie result of blows or injuries is by no means unknown, 
though not common, and requhes prompt Surgical attention. We 
have only come across one case in our experience. 

Tremors are not infrequently seen in chronic malaria, thopgh 
more rare in acute malaria, rine tremors, consisting of bilateral 
fine oscillations of small amplitude, caused by the alternate action 
of antagonistic muscles, may occur in the limbs and more rarely 
in the head. They are most common in the upper limbs, and 
especially in the hands. In the head there may be nystagmus or 
the tongue may be implicated. These tremors are increased by 
effort, fatigue, or emotion. Coarse trofnors arc usually exaggerations 
of tine tremors, and arc often due to emotion, such as examination 
by the physician. Intentional Iremors arc produced in the hands, 
and sometimes in the head and neck, and are due to voluntary 
movement. They are not very uncommon in malarial infections. 

TJie fine tremors must he distinguislicd from the fine tremors 
due to quinine, wliich are lUJt very rate wlien tlic drug has been 
given for long periods, fhese trcmt)rs disappear in days, weeks, 
or jnontlis attcr the drug has been discontinued. 

In malirial patients coming from war zones tremors and ataxic 
movements are not rarely seen, but these tremors are “neither 
due to malaria nor to quiiiuic, being of ’hysterical origin (scwsil 
lato), and disappear often after treatment by suggestion. 

DIAGNOSIS. 

The ditignosis of maliria may be simplicity itself, or, on the other 
hand, it may bo most dilficuit, ah tlieu* is practicall}' no sign or 
symptom of disease of the human body ti'hich it cannot mimic. We 
venture to iinpiess upon th6 reader tlie vit.d necessity of making 
1 tlioi'ougli and careful dinUal examination, as in many cases this 
alone may be the key to a correct diagnosis. 

The positive signs of malarial infect ions m e : — 

1. Tertian or quartan periodicity, no matter wliat^ the symptoms 
may be. 

2. Tertian, quartan, or subtertian parasites present in the peri- 
plieral blqod. 

3. PigmefU in the leucocytes. 

4. Quinine, properly administered, producing beneficial effect 
upon tlie symptoiris. 

The completnentary signs suggesting makirial infections are: — . 

1. Spleen enlarged and hard, no matter what the symptoms may 

be. • 

2. Slightly enlarged and tender spleen III exhibiting syndromes 

usually significant of another disease, if the usual tests for tliecaus^ 
agent of the other disease are negative. 
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3. Presence of mononucleosis in association with other leatarcs of 
malaria. 

4. Pi^eniation of the skin, 

5. History of old malarial infections. 

Malaria should not be excluded by 

1. Absence of malarial parasites from ihe blood, even afteff repeated 
examinations, especially in people who have taken (juinine, and 
unless the examinations have been repeated many times and at 
varying intervals. 

2. Absence of mononucleosis, 

3. Absence of enlargement of ihe spUen. 

4. Absence of ' prompt reaction ' Iv quinine. 

The question of driving the malari.ii panisite from a liiding-place in some 
organ into theperiphor.il hlood by Rivinpn small* provocative dose 'of quinine, 
injections of vacc'ines, ol .slonlii milk, of strychnin, of adrenalin, by spleen 
douches, violent exorcise, by ultraviolet liglu. etc... has been attempted, but 
reliance cannot be placed upon these methods as a practical aid to diagnosis. 

Splenic inmcture, and the subsixiuoiit exjimijiation of tho blood 
obtained in iliis way, would lulj) diagnosis considerably, but is not 
devoid of risk.' 

It is generally stated that a fi-vcr wliich within four days is not influenced 
by quinine in full doses is not malaria. 'L'his is correct as regards malarial 
fevers due to tertian and quartan pai.isites, but not always as regards those 
caused by the sublcrtian jiani-sile. W e have met with cases in which the fever 
has remainocl unaffected, while the parasite can be iound in the peripheral 
blood, notwithstanding sevcTal wtHjks' quinine therapy by various methods. 

In malarial cachexia James has pointed out that the microscopical is interior 
to the clinical examination, drawing at tent 1011 to the fact that a iour>hourly 
temperature chart carefully kept during oni‘ of tlio febnle attacks w'ill often 
show the typical curve of subtertian fever. In such difficult casf\s tho clinical 
signs, together with the reaction of the disease to ciuinine, must be utilized. 

In latent malaria the frequent increiise of the uiobilin in tho urine may bo 
of some slight help in the diagnosis, as pointed out by Plolm, together with 
indefinite periodical rheumatoid pcains. Thomson h.is devised a diagnostic 
method Ixcscd on complemi'iit deviation, using .is antigen a culture of malaria 
para.sites from a heavily iiifeciecl case. The reaction, however, seems to be 
positive also in cases of syphilis. Details may be found in Thomson's paper, 
British Medical Journal, Deccmlicr 7, 1918. 

The differential diagnosis of tfie various forms of inaliLrial fever 
should be confirinecl, no matter how evident the clinical symptoms 
may be, by microscopical examination. 

The most important diseases to different iatr from maluria arc 
t3q>hoid, insolation, liver abscess, kala-azar, Malta lever,. influenza, 
yellow ^er, dengue, and seven-days* fever. For tlic differential 
diagacMts see Chapter I.X. (p. i5ii;,\vliic]i deals with the diagnosis 
of a tropical fever. 

pernicious forms of mahuria, in wliatevei' way they attack the 
patient, will in most cases be readily diagnosed by blood examina- 
tion, as will also the masked form bf t lie disease. 

Fevers due to septicaemia caused by a streptococcus, ihe pneumococcus* 
and the gonococcus, may resemble malaria, but can be excluded by bacterio- 
Ic^cal examination, as can influenza when it gives rise to an intemiittent 
of fever. 
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PROGNOSIS. 

Quoad vitam the prognosis is usually good if an appropriate 
quinine therapy is carried out, but it must be remembered that per- 
nicious cases tend to a high mortality, notwithstanding all treat- 
ment, and even in the usual benign cases the cure is very often 
merely clinical and not complete, as is also seen in other protozoal 
diseases such as syphilis, yaws, and amcebiasis. 

There are two further points to be considered under this head- 
ing, and they are: — 

1. The probability of recovery. 

2. The probability of a cure. 

1. Probability of Recovery. — ^'rtiis depends upon: — 

la) The type of fever. 

( 6 ) Th<; condition of the patient with regard to race, age, sex, 
physical fitness, the i)rcscnce or absence of other diseases, idios3ai- 
crasy to quinine, and the duration cf the symptoms. 

The nature of Llie country in which the patient is living. 

The Type of Fever.— Quartan and tertian infections, especially 
in the simple tj^pe, give the best prognosis, but quotidian infections 
and fevers due to t he subtertiau parasite should be viewed as more 
dangerous, while iioriiicioiis maluxia mu.st be regarded as extremely 
dangerous. 

Race. — ^I'he mortality among natives of bad inaUirial regions is 
usually low, while that among Europeans is high. The death-rate 
in a native race which has comparatively recently been subjected 
to increased danger of malarial infections is sometimes truly 
appalling. 

Sex. — ^T here is a biitler prognosis for inah'S than lor females, and 
there is a distinctly worse lu ognosis tor an at lack taking place during 
pregnancy. 

Age. — Children often have more severe attacks tlian adults, but 
can usually stand quinine well, which rather bcaJanccs this disad- 
vantage. 

Physical Fitness. — ^l^ersous debilitated by long residence in 
tropical countries or from existence upon poor foo\l arc not in a 
condition to resist severe malarial infections, and therefore the prog- 
nosis is rendered more serious. 

Complications. — ^The presence of complications in any form — 
typhoid fever, etc. — naturally makes the outlook more serious. 

Quinine. — Idiosyncrasy to quinine of an anaphylactic nature 
is most serious, but can be combated by commencing with very 
small doses, and slowly and steadily working upwards. 

Duration of the Symptoms.— If the symptoms persist in the 
face of quinine therapy the prognosis is serious. 

2. Probability of a Cure.— The probability of a cure— that is to 
say, of a so-called bacteriological sterilization of a patifaint with 
regard to the malarial parasites — is a very doubtful matter, as the 
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affection is iibie to lie dormant for months and ycars> even after 
the tropics and any source of intection have been parted with 
entirely. At times one may be lucky enough to catch all the para- 
sites sporulating, and to kill them with one large and properly 
applied dose of quinine. Tins has ceriainly hap])ened to us with 
regard to the subtertian paia&ite ju certain cases, but it may have 
been incidental. The iiilecl ion may remain dormant lor years, and 
be reawcikened by any Ctiuse lowering the resisting powers of the 
individual, such as a clnll. a traumatism, or an operation. In 
temperate cliinates there is often a seasonal dormancy in winter. 

TREATMENT. 

Essential Treatment. -rUero is one specific remedy for malaria, 
and this i^Quinints, wIucIj sIiouM i)t‘ immediately upon the 
diagnosis oi iiLilaria being made, aud may be administered as 
follows;- - 

A. \ViiK>i riiii P.vriUNf is First sricn in an Acurii Attack. 

I. In Benign Intermittcnl Fc:cn ^Qu.iilaii tiiiil Simple Tertian) 
give quinine in solution l)y thenioiitli, it tJie paUent is not sick, in 
ro grain do^jes three nine'^ a day, or m do>es of 15 grains in the 
inoiTiing and 15 grains in 1 iu‘ evening. 

In a certain iiuiiiber (d ca-ni‘.*» it is advi.-^able to give with each dos>e 
of quinine 5 grains of sodium hromuio in solut ion, in ordei to combat 
any nerve effects ol the dm The bowels should be freely opened 
with calomel, followed by -i.diiii‘S. 

If the heart is not w<>rki!i.; pioperlv, cjffidno cilrulc in r to 3 grain 
doses m.iy alsj be ailinini'>terrd. ujthej by tlie niouih 01 hypo- 
dermically. 

If this dosage of quinine loimU to be insnllicjcni , as judged by 
the persistence of the syinpioni'., tuivcaso it to 10 grains every 
four hours instead of l liree l imes a da}’. 

IL In Severe inter mil lent, RcmiUcui, and All Snblcrtiun Fevers 
give quinine by iiiirtijnus*jular injecrioii in a dose of 15 grains as 
soon as the diagnosis is made. Repeat the iiijecliuii daily, and in 
addition administer the drug by tlie mouth in 10 grain doses three 
times a day. 

In these feveis aa much a-j 45-uo grains of rtuinine may be re- 
quired ill twenty-tour hours to coinb.ii the symptoms, and should 
be given by a comi>ijiatioii of iiitraniiiscular injections with oral 
administration. 

Sodium bromide, the purgativi* and cardiac drugs mentioned 
in the preceding section, may also be given. 

The injection is to be made in a thoroughly antiseptic mannor. Use a vial, 
containing 15 grains of qumiuc bihydrociiloride in i cubic centimetre of fluid, 
manufactured by some ropiitdlilu firm. Tiiu injection may bo made deep 
into the muscles of the gluteal region, care being taken to avoid the line of the 
sciatic nerve, or deep into the loo-tu tissue, extending from the lower angle of 
the scapula to the crest of the ilium. The vials made by different firms vary 
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very mucli in the degree of pain or discomfort which they produce, but some 
(in pre-war preparations) caused very little pain if given, as should always 
be done, with the strictest antiseptic precautions. For fuller instructions 
see Method of Administration, p. 1103. 

Do not hesitate to give intramuscular injections of quinine. Tlioy 
have saved many lives, but the strictest antiseptic methods must 
be used. 

TIL In Pernicious Mai aria. --'In pernicious fevers give quinine 
at once hy intravenous injection. 

The quinine injection should be ni<ade into the median basilic or median 
cephalic veins, .ind not less than i gramme (15 gr.u ns), dissolved in sterile 
5 cc. ot y)liysiologio?d snlt solution, should 1 m' injected at a lime. The 
skin over the selected vein should be rendered thoroughly aseptic by 
soap and water .ind carlxilic lotion, or by punting with tincture of iodine, 
and then a bandage tied round the arm. "so as to retard tlie flow of venous 
blood and make the seh'ctod vein staml out. Then the needle should lie 
in.sorted inf o the vein (care lieing taken tl1.1l tli(*re is no air in needle or syringe) 
in a .sloping direction, with the. point towanK ihe heart, so that the injection 
can flow with the inviil vtion. The point of ihe needle should be felt to be 
loose (ix., in the vein). The baiid.age must now be loosened and the injection 
made iloivJy. the effect on the pulse Iwing noted. The needle is now with- 
drawn, :ind iiTi .aseptic pad fised in position by a b.ind;ige. 

The effect of quinine nii the circul.ilion must be remembered, and if the 
pulse is bi'id, it is advisable to give an injection of ether as a preliminary. 

If tho serious syin]>toms persist the inirn\cnous inji'ction may be 
repealed in Jour lunirs, and further medication may ihen bexarried 
on by intiamuscular iiijt'clioiis. Not inon* Ilian two intravenous 
and two intraniii^^ciiliir should be given, under any circumstances, 
in twenty four liour.s. 

Wlien'llie serious .synipionis abate the intraniuscular injections 
alone sliould be used, and should l>e given once or twice a day, 
and su])]ileineiited liy oral administration, as indicated above. 

H. DtnoNi, im- ( orKsi- ok uik I'ivi.k. 

I. Ij ilte symptoms are abating the dosage of quinine may be 
reduced slowly to about 30 grains per diem, but this must not be 
done, too quickly, and care must be t.'dccn to increase tliis dosage 
at once if there arc any signs of a return of the J^ymploms. 

During the course of the fever the bowels must l)c,kept regularly 
open, the urine must ho. carefully watched as to quant ity and colour, 
and tested chemically from lime to time, while blood examinations 
should also be made at times and the pulse carefully noted. 

TT. If the symptoms are not abating the probability is that in- 
sufficient quinine is being administered, and in such cases the drug 
should be carefully increased. 

If only oral administration has been used it should be at once 
supplemented by intramuscular injections. 

Care should also be taken that the bowels are kept well opened, 
that a sufficiency of fluid is drunk to provide a good flow of urine, 
and that the heart's action is well supported by stimulants and by 
drugs if necessary. 
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In order to combat severe symptoms? it may be necessary to 
give 45-60 grains of quinine, or even more, per diem, but this must 
be done carefully, and the dosage must at once be reduced when 
improvement appears. As a rule, not less than 30 grains in the 
twenty-four liours shoulc 1 1 w given. 

Quinine often takes effect before 1 he expiration of four days of 
thorough trcatmo.iil, bin it may be necessary to continue the ad- 
ministration of l.'irgr daily doses loiigt-r than this period. If quinine 
appears to be ineffectuai in checking the symptoms, care must be 
taken to exclinh* any other possible cause for the sjnnptoms. 


C. WiiKN Till*: AcTl'nL Attack ii.\s Subsiuku. 


CominiK' to administer qiiinriK* orally for at least l/iree months. 
During the first inontli give it 111 m grain doses twice or thrice 
daily. During the second month 5 grain doses thrice daily. During 
the tliird month 5 grtiih dosev twice daily. 


The c2til nine may Ik* arlminiMiTod. as the Inhydrochloridc, in crushed tabloids, 
but if it IS desired to ii^c the more nisolubli* salts (see the paragraphs on the 
theoretical considerations lower down in this chapt<T) a nuxture such as the 
following may l>e giv<ni:-- 


Qiiiuine sulphate 
])jhite sulphunc .icid 
Svnip of orange 
Distilled wa1<T 


lu grains. 
TO ininims. 
I drachm. 
I ounce. 


Euqiiinincinay be substituted foi quinine f(»i tiu* puriwscs described in this 
paragraph, but must Iio gJ\en in slightly hirger doses. 

With the commonciincnt id couvah‘sccnco it is useful to give 
some tonic niixtiiu* such a^: 


Iron and <|uinine c it rati* 

Licpior htiydinina' hydroehloratis 
Syrup of orange 
Distilled watei 


JO gruiiiR. 

3-5 minims. 
1 cinichm. 

I ounce. 


This sliould be taken lliree times a day half an hour after mo.als. 
Seo that tin; pat ieiit 's bowels arc kept regiilai ly open every day. 
Notwitbstanding all care and energetic quinine treatment, 
relapses are prone to occur some varialdc time after medication 
has ceased. 


D. Kklapsks. 

When relapses occur after’ thorough quinine treatment it is 
advisable to combine with this drug ar.senic and at times tartar 
emetic and p]ios])lioriis. 

The following mixture iiilroduccd hyCastolliini indicateh the line of medica- 
iioasuggested : — Quinine sulphale, 10 grains; dilute sulphuric acid, xo minims; 
tarter emetic, gram; roduin. grain; syrup, i drachm; chloroform 
water, to T ounce. 

Another formula used by Castellani is; Quiii. hydr., gr. x.; tartar emetic, 
gh -J; liq. Fowlcri, Hi.; syr., 31h; aq. clilorof. ad gi. 

• Two tablespoonfiils of this mixture may be taken, well diluted with water, 
every four liouxs. 
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In addition it may be necessary to resort to intramuscular injections of 
15 grains of quinine daily, and it is sometimes advisable to alternate this, 
ev^ other day. by a subcutaneous injection of the phosphorated oil of the 
Briti^ Fbarmacopcnia in doses of from x to 4 minims. 

The above forms the ouinine-phosphoras-tartar-emetic treatment for 
malarial relapses devised by Castcliani, and found useful liy QuarelU and othem. 

Baccelli's mixture, slightly molded, has the following formula: Quin, 
bisulph., gr. 8; ferri perchlor. (Ital.Vharm.), gr. ; li(]. Vowlcri, H. J; aq. to ji- 
lt is very bitter. 


E. Chronic Malaria. 

Chronic malaria should be treated by the methods given just 
above for relapses. Intramuscular injections of quinine are specially 
useful in this condition, and should be given in courses of fifteen 
daily injections. The courses should be repeated two or three 
times after varying intervals. 

F. Malaria in Pregnancy. 

Give Ihc usual twenty-four hourly dosage of quinine, but divide 
it up into small iiulividual doses of 2 to 5 grains. 

(r. Malaria in Ciiiluken. 

The dosage of quinine for children is as follows: — 


of Child. 


Dose of Quinine. 


Number df Doses in 
Twenly-four Hours, 


Under twelve moTith.s .. 'J to ij grains. Six. 

I to 3 years i U> 2 grains. Six. 

3 to 10 years 2 to 3 grains. Six. 

10 to 16 years . . . . . . 3 to 5 grains. Six. 


H. Remarks. 

It may be thought that in the above wc have been too dogmatic, 
but our excuse is that we desire to lay before the practitioner our 
experience of many years of tropical practice. 



Fig. 626. — XEMPBRaTciRB Chart to xllostratb the Benefit of Intra- 
muscular Injections given at + + + + + -Hi as comparer, wits 
the Prolonged Oral Therapy of Days Previously. 
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Tlic dosage of quinine in use in England and non-malarial counlrics 
is perfectly useless in highly malarinl tropical districts. 

An attempl is made in the above system of tiealmcnt to prevent 
relapses and recurrences as far as is possible. 

Details of Treatmf.nt. — T\w various other points connected 
with treatment may be considered as follows: — 

A. Quinine tlierapy. 

B. Svmplomatic treatment. 

Quinine Therapy. — There arc a number of details which requiic 
elaboration with regard to quinine therapy, and tliese an':- (i) The ' 
dose; (2) the time of administration; (3) the method of adminis 
tration: (4) the duration of treat nifut. 

The Dose. — ^To adults we gt'nerally give three times a day by the 
mouth 5 to If) grains t)f the ordinaiy pirparalioiis (.sulphate, hydro- 
chloride, etc.). The i online mixture is conij'osed of quinine siil- 
pliato, 5 to 10 grains: dilute sulphuric acid, 5 t(» 10 minims; synij) 
of orange, i drachm ; distilled water, 1 ounce. We give euquiniiie in 
slightly larger doses. 

By intramuscular or intravenous iTij(‘ctioiis we give 15 grains, 
by the recluiii 30 grains; but W'heii gi\en by the last method, some 
tincture of opium .should be juhh-d, to ])fevc!nl irnlation, w'hich 
otherwise is liable 10 occur. Fiv<* or t(Ti grains of potassium bromide 
added to eacli dose of quinine will, to a certain e.xteiiT, prevent 
tinnitus auriuni. In cases in which the lu'art is weak a few minims 
of tincture of digitalis should be j>rescribefl. 

Children suffering frf)in malaria stand quinine w<*ll, and lh(' 
minute doses advised in so many tn'jitises on tlu* diseases of children 
arc, in our experit'nce, utteily iiiadecpiate in the iropio. Inlanis 
under one year of age may leceive tiom grain to i ' giains six 
times a day; ehildren between one and iIihm- years of age from 
I grain to 2 grains six times a day, and those l>i‘twT<n three and 
ten years 2 to 3 grains six t inic-s a day. 

Noclit has aclvist'd the adniinist ration in arlulls of quininr* in small repeated 
doses of 2) grains five tim(« a day. This method is useful when there is a 
tendency to hcrmoglobiniiria and in pregnant women in whom the administra- 
tion of full do.ses may induce alxirtioii; hut tins action has been greatly exag- 
gerated. many cases ascrilied to quinine lir-ing dm* to some other cau.so. We 
have often given 15 grain'- of quinine daily to pregnant womep, but divided 
into small doses of 2 10 3 grains, and in severe cases have pushed the drug 
without bad effects. Tlu* addition of a little o[Miini may ]>rcvcnt bad effects. 

In patients showing an'iphyla» rir sympioms such as'dyspnm.i dysphagia 
urticaria, etc., Her.in and Saint-tbroiis give quinine as fuilnws: the ’fust day 
a * defensive dose ' r»f gr. } (]iiinine sulphate mixed with gr. 8 sr)dium bicar- 
bonate is given, and two hours later, gr. i?,. Th«* second d«iy, two houis 
after the 'defensive dose,' gr. 3 is adininisic*fe(l. Tlie third day, two hours 
after the defensive dose, gr 6 is given, and so on. gradually increasing the 
amount of quinine. 

Time of Administration .---The best time to give quinine to h 
healthy person for purposes of projihylaxis, or to a convulcscent for 
purposes of effecting a cure, will be at meal-times, and preferably 
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dircclly at the end of the meal, so that it can enter the blood with 
the products of digestion, and so obtain its fullest action. It has 
been our rule in most cases to advise that it should be takci\dir<»clly 
after the early morning meal. 

The hxmolytic action of quinine must be remembered, and the 
fact that it may by this action give the liver more work by extra 
bile production. Consequently, it is most necessary to remind the 
above class of patients to take care that the l)owcls arc open regu- 
larly, and to correct l)y suitable aperients any irregularity that may 
exist. 

With regard to mild quartan and tertian fevers, there is not the 
slightest doubt that excellent effects are obtainc«l by giving the 
drug four hours before the attack—f.^?., before the sporulation of 
the parasite is <lue. In this way the merozoites arc most likely 
If) be killed. This may be modihed by giving the drug twice daily, 
one dose of lo grains by the mouth in the morning, and the other 
dose of TO grains at the above-stated time. This meihod we luive 
found most useful, as it allows for irregularity in sporulation. 

In many cases, liowever, we give the drug three times a day, 
without regard to the conditions of p.irasitic life, and lliis inethocl 
is apparently Jiot less successful. 

In more severe forms of quartan and tertian, and in cases of 
suhiertian fever in wliicli the ])atient is st^en for llie first time during 
the attack, tlic drug should be given intrainuscnlarly or by the 
mouth, when it may be aflminist<irefl on the fall of the tempera- 
ture, when tile gastric irritation is lessening, and then continned by 
one of the abov'c methods. 

In cases of serious and of perniiious attacks, lime must not be 
wasted in waiting for tem])eratnrcs to fall or for symptoms to im- 
, prove, otlienvise the patient will die, and tln re, must be no Jiesita- 
tion in giving either an iniraninscnLir or an intravenous injection, 
according to the severity ol Ihesvmptoms 

• Mrtiiod of Ai>Mi.\rsTRATiON.- -For praetiral purposes there arc 
«mly four methods of administration: — 

T. By the mouth. 

2. By the rectum. 

3. By intramuscular injections. • 

4. By intravenous inje,cticuis. 

By the Mouth.- Af c.xpeuse is mi oliject, take tin* most soluble 
drug that can be got, and use either the bihydrochloride or tin' 
bisulphatc; otlierwise the sulphate must be used. In ca.ses of 
women and children, euquinine may be used witli advriiitagc, but it 
should be remembered that it is very insoluble and tixpensivc. 

The forms in which the chosen drug maybe atlministercd are: — 

T. Powder. 

2. Solution. 

3. Tabloid, tablet, or pill. 

4. Cachet or capsule. 
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It is presiimed that no doctor would allow his patient to take quinine in a 
cigarette-paper, though non-medical people are found who have got into the 
habit of iihing this method. 

As regfirds the powder, it is an efficient method of administering 
the drug to the healthy, if given directly after a meal, but the taste 
is most unpleasant, ft is certainly the cheapest metliod. 

ITie acid preparations — ^for examplCi the biliydrochloride and 
bisulphate — may be dissolved in water, but diould have some 
flavouring added to disguise the taste, wliile the sulphate requires 
an acid, which may be provided by suspending some of the powder 
in natural limejiiice: bui in order to dissolve the sulphate properly 
a mineral acid should be used, in the strength of i minim to eacn 
grain, but more than this will be required if tlu' unpleasant after- 
taste is to be avoided. 

In hosjiitals the sulphate must be used, as it is cheap and effective, 
but it is as well to have it jicriodically reported upon by an analyst, 
in order to see what is really being given to the patients. For 
hospital use it may be dissolved in dilute sulphuric acid, and have 
sonic cheap form of flavouring added. 

We have used Warl)urg*s tincture on the West Ca>ast of Africa 
with apiKircnt success in case«i of clironic sublerlitui infection, 
which resist the ordijiary methods of administering quinine, but 
care is required, as it may have a depressing effect upon the heart. 

Tabloids, tablets, and pills arc phjasant methods of taking quinine 
for prophylaxis, convalescence, and mild attacks. Moreover, they 
arc extremely useful for journeys, being readily carried, but in order 
to be successful they must not be. old and hard. 7'hc hydrochloride 
or bisulphale should be used and the solubility tested from time to 
time in water, otherwise the tabl(»id must be reduced to ])Owder 
and taken as indicated aliove. 

Pills and cripsiiles are quite gooil when fresh, but they arc apt *■ 
to get hard when ohl, and arc I lien useless, and must be opened 
and the powder used, if they form the only supply available. 

The quinine tannatc chocolates are, of course, only used for 
prophylaxis in children. 

By the Rectum . — This inclhod may be useful in gastric disturbance, 
but is not to be compared with the intramuscular. Twenty grains 
of the bihydrochloride are made into a solution in water, and then 
mixed with an ounce of mucilage of starch solution, and used as an 
injection. Tt is advisable to add a few drops of tincture of opium. 

Quinoform suppositories (gr. iii.) have Ix'en used in children by Pedro and 
others. 

Intramuscular Injections.- -We are not in favour of hypodermic 
injections of quinine — i.e., of injections simply under the skin — 
but strongly recommend intramuscular injections in ail cases of 
malarial fever in which there is gastric disturbance, where, for any 
reason, the quinine is apparently failing to act, when the disea^ 
is becoming clironic, or in serious subtertian infections. For this 
• pi^pose the bihydrochloride should be dissolved in normal (075 per 
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cent.) saline solution, and carefully sterilized. Baccelli's formula 
is 10 grammes of quinine and 0*075 gramme (i^ grain) of salt 
dissolved in 10 grammes (2^ drachms) of water, one-tenth of which 
•is used for an injection; but the greatest care must be taken that 
this solution is properly sterile. A good formula for a solution 
which does not cause pain is Gaglio's or Giemsa's: Quinine hydro- 
chloride, 10 grammes; aquae destUlatae, 18 grammes; ethylurethane, 

5 grammes, of which one-twenty-fifth portion is used for an injec- 
tion (i*5 c.c. of the solution contains 0-5 gramme of quinine). 

If, however, the solution is to be prepared and sterilized while 
. the patient is waiting for treatment, mucli time is lost. We there- 
fore recommend the tropical practitioner to purchase and keep by 
him the. sterilettes, whicli are little hermetically scaled vials con- 
taining a gramme (13 grains) of quinine in solution. These steri- 
lettes may be ptirchasc^xl frenn Squire and Sons, or Martindalc, of 
London; Burroughs Wellcome and Co.: or Molicni, of Florence. 
Giemsa's solution may be obtained in similar sterile vials. 

The technique is simple: First cleanse the skin of the patient 
carefully with i in j\<) carbolic lotion; then break off the glass seal 
of the vial at the nick in the nock, and pass the open mouth of the 
vial through a flame; then draw up the contained fluid into a 
sterilized all-glass syringe provided with a platinum iridium needle. 
Plunge the hypodermic needle deeply into the deltoid or gluteus 
maximus, and make tlie injection. VVitlidraw 1 he needle, aCnd place 
a little pad of wool, wrung out in i in 4*) carbolic lotion, on the site 
of the injection. Performed carefully in the abov^e manner, there 
need be no fejir of t^Uanus or abscess formation, and the injection 
can be repeated at will. If neccsstiry, a stimulant or an injection 
of ether may be givcMi in the old and feeble before this intramuscular 
injection. After repealed injections of quinine, even if adminis- 
tered antiseplically, hard swellings may ai)pcar at the seat of the 
injections. In sucli cases the hy])odermics should be stopped for 
a few days, and an ice-bag may be applied to the painful part. 

Notwithstanding tlic obiociions to this method brought forward by 
some authorities, we still strongly recommend it. as we have found it to 
be most succe.s 6 ful in intractable cases, and have never so far seen any un- 
toward symptoms. We advise that the hypodermic syringe and needle 
should be sterilized by rinsing with i in 20 carbolic acid after boiling, as the 
carbolic acid does not interfere with the action of the quinine, and has an 
unfavourable influence upon any tetanus spores which miy by any chance 
be present. Care should be taken that not loo much carbolic lotion is leP 
in the syringe and needle; otherwise a precipitate will form 

Intravenom Injection . — ^In cases of pernicious infection with sub- 
tertian parasites, no delay should be made in giving tlic patient an 
intravenous injection, biit the effect of quinine on the circulation 
must be remembered, and if the pulse is bad, it is advisable to give 
an intramuscular injection of ether as a preliminary. The same vials 
and apparatus should be used in the intravenous as in the intra- 
muscui^ injection. ^ ^ . 

The injection should be made using a 5^c.c. or 10 c.c. syringe. 
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into the niodian basilic or median cophalic veins, and not less than 
I gramme* (15 grains) of the bili^^drochloride dissolved in five or 
ten cubic ceiiiiinotres of sterile physiological salt solution should be 
injected at a time. The dcin over the selected vein should be ren- 
dered thoroughly aseptic by soap and water and carbolic lotion, 
or tr. iodi. and then a Wndage tied round the arm, so as to 
retard the flow of venous blood and miike the selected vein stand 
out. Then the needle should be inserted into the vein (care being 
taken that there is no aii* in necidle or syringe) in a sloping direc- 
tion, with the point iiavanl«: the heart, so that the injection can 
flow with the circulation. 'Hic point of the needle should be felt 
to be loose [i.e., in tlu* vein). 'I he bandage mn.st now be loosened 
and the injection made slnirly, the effect on lhe]nilse being noted, 
'fhe needle is now withdrawn, and an aseptic ])ad fixed in position 
by a bandage. 

Duration of Trkatmj,nt.- --When the fever has subsided and the 
patient js feeling I)ettcr, the administration of quinine must not be 
rli.scontmued, l)<*cause there is the fear of a relapse, caused by 
parasites wliicli liave not yet befui destroyeil. and which may l)e 
living in the spleen; or, again, 1 here is the fear of the parthenogenesis 
of tJic inacrogainet ocyi e. In order that the treatment may be suc- 
cessful, tlic quinine nnisi W, cont inued f(n* a long t ime. Our rout ine 

f practice has been to continue with 10 grains three times a day 
or a month after the cessation of the fever, 5 grains three times a 
day during the secou<l moiitJi, thou 5 grains twice a day during the 
third month. In scune cases when t he fever lias ceased it is advis- 
able to associate sonn* iron and aiseiiic witli the quinine, but these 
drugs should not be administered during the febrile attack. 

Symptomatic Treatment,-- 'Fhe symplommic treatment may be 
considered under the following licadings:- 

I. Synqitomafic treatment of acute malaria. 

Diet in acute malaria. 

Treatment of symptoms and special condit 
'I'reatment of convalescence. 

'freatinent ol chronic malaria. 

Treatment of nialari.d cachexia. 

SYMiTOMAfic 'rui*: ATMiLNT oi- AuJTi*. Malakia.- -The practitioner 
who works in tlie tropics mn.st often be ]>re])ared to do tlic nursing as 
well as the medical treatment. When the attack begins, the patient 
must go to bed. and in the cold stagfj wrap up well with blankctts. 
At the same time arrangements must be made in case of .sickness 
or diarrhoea. Tlie treatmcni of this and the warm stage must be 
to encourage perspiration, by w.arm lime-drinks, hot tea, etc., in 
order that the toicins may be passed out as quickly as possiWc. 
Ziemann recommends hot-air baths to bring on the perspiration. 
We have tried this method a few times, but liave not been greatly 
impressed witli the advantages. 

The headache may be relieved by cold applications, and where 
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there is no ice, dissolve some salt and juice of fresh limes or lemons, 
together with some vinegar or weak acetic acid and Florida water 
or eau-de-Cologne, in a small basin of water, and, after soaking 
handkerchiefs in this mixture,* apply them one after the other, 
changing as they get wanned, to the patient’s ioiehead. 

A little stimulation of the auricular branch of Die piieuinogastnc 
by applying some of this cool lotion to the loliulo and behind the 
ear is most refreshing to the patient. 

Another method of relieving the hcdclache and pains about tln^ 
body is to give phenacetin and caffeiu. Plmnacetiii or anlipyrin 
sliould only be given in small doses (gr. ii.-iii.), and not to debilitated 
patients. 

When tile sweating begins, the patient usually feels much better, 
but care must be taken to change Die daiiij) clothing, and when this 
stage is drawing to a close a sponge over witli tejnd water is most 
refreshing, alter which he wdl piobably go to sleej) and wake 
feeling much belter. 

OiiiT IN Acutk Malakia. -■ -During the attack the strength must 
be maintained by ligiit fooil, such as Drand’s essence or chicken- 
broth, and stimulants, m the iorm ol brandy or chainpagiu', may be 
re(iuired. Milk or whey may also be given, and in cases of stomach 
irritation albumen waiter. 

During remissions broths and clear soups and milk-puddings 
should be allowed. In the ijitenuission of a tpiarlaii or tertian, 
and during convalescence, regular meals of good j)laiii food may 
be gi\ eii. 

Trisa r.Mi:.\r of a.nu Spiual ('ondj ii*)NS.‘ -Vomilin^ 

is often distressing, and can be relievetl by .sips of iced soda-water 
or champagne. When there is no ice, cover Die bottle with a thin 
layer ol llaiuie.1 soaked in water, and hang iu the br< t/r. li Diese 
simple remedies fail, and Dio syni]ilojn is ie.LlI\ nigeiii, ap])ly a 
must aid -leal to the pit ol the stoinacli, ui give .i mixiiire contain- 
ing cliloioform or a hypodermic ol niorphiiie. It, despite all this 
treatment , the. vomiting still com imies, t he sttmiacli may he washed 
out with slightly alkaline wal er. 

Hiccough is not olteii i>reseiU, and woiikl be a most uupleasaut 
sign. It can be checked by the mustard- leaf, by^codiiin. or by a 
hypodermic of luorjdiia (gr. J). 

' Cough not infroqueiiily worries the patient . It may be sharp and 
dry, and is best treated liy codeiu or morphia in .some form, e.g.:— 

Codeins Rf. b 

Syrupi tolutanse . . . . . . . . ■ - 3’- ... 

Aquze chloroformi id Ji. 

administered every four hours. 

Constipation must not be allowed, and should be promptly 
relieved by a dose of calomel (i to j grains), if iieces.sary, followed 
l>y a saline. Ziemann sti oiigly recommends wasliiiig out the rectum 
witli warm normal saline solution as a routine practice, but though 
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we have used this in bad cases, we have no experience of it as a 
routine practice. 

Diarrhoea is at first useful in ridding the body of excess of bile 
and other waste products. Prolonged diarrhoea must be treated 
witii astringents (bismut hi subnitratis or salol gr. x. every four 
hours). Meanwhile it should be borne in mind that though quinine 
is absorbed by the stomacli, still, with much diarrhoea there is often 
gastric disturbance, and ilioreforc, if the drug is given by the 
mouth in these conditions, its utility may be small. 

Splenic pain and Liver pain are not, as a rule, severe enough to 
make special treatment neediiil, but occasionally the splenic pain 
may be severe (due to perisplenitis), when hot fomentations will 
relieve it, if it is thought necessary to use them. 

Hyperpyrexia must be treated by cold sponging— if possible, with 
ice; if not, with the mixture mentioned above, or by cold packs, 
cold baths, and cold cnemata. 

C erebral Malaria,—ij\yv large hypodermic saline infusions to 
wash out the toxins {^oide Algidity). 

/I /g/rff/y requires special tiealmeiit witli lij’podermic saline in- 
j'ections and warm applications to the body, and especially to 
the region of the heart. The saline injections consist of sterile 
normal saline solution, and are injected by gravity from the ordinary 
glass reservoir via a long piece of indiarubber tubing and a stout 
hollow needle, .such as those in the I'otain's aspirator-case. The 
usual sites for the injection are the sides of the chest, just below 
the armpit, and the outer aspect of the thighs. At least a pint 
should be injected in one place. Oxygen inhalations, if availalde, 
may also be used. 

Diaphoretic pernicious fcccr requires stimulants, hypodermics of 
atropine, and other or sti ychnirie. and treatment as for algidity, 

Hamorrhagic perniciosa may be treated with calcium chloride, 
and with local applicat ions or injcciions of adrenalin. 

Scar latinif arm permciosa obviou.sly calls for dilution of the toxins 
by saline injections. 

In pernicious cases, when the patient becomes delirious or coma- 
tose, the practitioner must be careful that tlie attendants in whose 
cliarge he is left are really trustworthy, as unfortunate accidents 
have been known t o happen, l^articular ly we warn the pi act it inner 
to make sure lliat the bladder has cini>tifd, e.sj)ecially in 
delirious patienisi, not by mere causal inquiry, but by percussion of 
the abdomen. 

In choleraic pernii iosa i lie treatment for cholera should be adopt ed 
in addition to quinine. In dysenteric pcrniciosa the treatment must 
be that suggested for mild dysentery, and, in addition, quinine, 
wliile the pset^do- Addison's disease is best treated in our experience 
by xo minims of adrenalin, given twice daily in addition to quinine. 

Treatment of Convalescence.— The important point to be 
‘ t^emembered in convalescence is to continue the quinine in smaller 
^4oses for at least three months after the attack. The patient 
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fthottld be placed on a tonic with iron and arsenic in some form, and 
if he has been seriously ill he must have a change, t o a colder climate. 
The patient must be impressed with the fact that he must not dis- 
continue the quinine on arriving in a cooler climate, as an attack 
of fever will surely take place if he does so. 

Treatment of Chronic Malaria. — If a person is constantly 
suffering from attacks of malarial fever, lie should be sent, whenever 
possible, for a change to a cooler climate in the hills or to the tern- 

f erate zone, but should, of course, continue the quinine treatment, 
f he cannot afford a change of climate, lie must be placed in bed 
and given rest from work, and a course of quinine llicrapy by intra- 
muscular injections carried through. Arsenic is useful. 

Treatment of Malarial Caciikxta.- -The most important fea- 
ture, in addition to quinine treatment, is to send the malarial 
cachectic for a change of climate, as mentioned above, and treat 
the anemia with iron and arscniic. A course of injections of 
cacodylatc of quinine is often useful. 

Tliaonttoal Oonsidaratloiis. — Tliurc arc a niiuil>ur of tliuoretical consider- 
ations with regard to the troatmciii which may pfsrluij-w interest, the reader, 
and ttiese may be divided into: — " 

[. C^uininc. 

2. JhfcscLs on iiviii. 

IslIocLs upon miUarinl par.isjtes. 

4. Immunity of parasite. 

5. i’rophylactic use. 

6. Other drugs. 

QuiN'iNh. — '[hcaiiuoi the treatment ol malaria is lo kill tlic parasites 
ami lo aid the c.^r<'elioiiut tin: toKins and relieve the symptoms ui the patient. 

Kortunalely, since tin* days of the Countess del Chinchou, the world has 
known tlu* value ol ciiicliona bark in maUiria. and later it learnL ttuit this 
important action was due to an allciloid. quinine, wliieli exists in tlio bark in 
tlio form of a hydrate, in 1807 Ihn/. showed tli.it quinino killed infusoria, and 
he bidioved tlial this action w.is due to its checking oxuiation. 

Quinine is usimlly sold in the iorm ot tlie sulphate, [(C2ol'f2.iN2(^)2. 
H,S 04 ].,.I 5 H 20 , which 1.S only soluble 1 in 800 ot cold water, but is rctidily 
soluble in water acidulated with a iiuneral acid. Tlie solution gives a bluish 
fluorescence. 

It must 1)0 remembered, however, lluit it may not be ijure, and may contain 
lime, chalk, magnesia, starch, etc. 11 is also important Lo remember that it is 
incompatible with alkali, alkaline Ciirbonates, and astringtmt infusions. 

Quimne sulphate is by no means the best preparation, lor the hydrochloride, 
(C|oH24N20^).I1C1.2H2(>. is soluble x in 40 of water; but bettor than this are 
the aad salts of the fulphate, called the * bi-sulplutc,' (C2ollMN20^)]i2^f-’4* 
7H2O, wliich is soluble i in ii parts of water, and ol the hydi'oehloride, c.illed 
the ' bihydrochloridc,' (C2oli2i^a^^a)2bl^^' ^^^ch is soluble i in 1 ol w'ater. 
Numerous other preparations are on the market, of which qniniue bihydro- 
Inromide is rocommeuded in persons who suilor irom doaliiuss, and quinine 
valerianate in those who are very nervous; while quimne tanuuite, which is not 
nearly so bitter as the other compounds, especially when made up with choco- 
late, has been used by Celli in quinine prophylaxis for cliiMreu and in cases 
of luemoglobinuria. 

Euquinine, which is quimne etliylcarbonato, (^HkO- -CO — OC20HMN2O, is 
also not so bitter as the ordinary preparations, and is therefore sut&ble for 
administration to women and children, but it has the disadvantage of being 
expensive and very insoluble in water, and xQost be given in cachets or 
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solved in acidulated water. It has not such deleterious effects on the stomach 
and nervous .system. 

Another remedy wliich contains quinine sulphiitc, and which was much 
vaunted in days {{oiie by, is Warburg's tincture, which i.s said to be prepared 
by macerating lor seven day.s the following ingredients — 


Aloes bOcoLriua* 

( iiains. 

. . 240 

Khei . . 

Mo 

Fructi archangel icse officinalis 

80 

liadicis iiiiihe'helonii 

40 

Croci . . 

. . . 40 

Fructi f(cmc.ili 

|0 

Creta- prep.iratai 

40 

Kadicis gentianai . . 

. . . 20 

Radios curcuma: zedoariae . 

20 

Culiobaf 

. . . 20 

Myrrliae . ^ 

20 

Polypori ollid nails . . 

JO 

OpiJ 

24 

Pipeii:* lugiai 

4 

Cinnamonis .. 

M 

/iugilH)ri.s 

8 


in a pint of Oo por com. alcohol for a wvelc; then pressing, UlLering. *i!kI di.'»- 
solviiit; in the hi irate: - 

( ii.iit, 

yuininie sulplutih .. .. .. .. .. 17.'5 

Camphons . . . . . . . . . . . . jo 

and alter three day.s' fiiteiing, making up to the pint with alcohol. The dose 
of this mixture is i 104 dr.iciims. 

Other preparations in liardly bn *>aid to luive any particular interest. 

In order, however, to bring these various prepaiations into line with one 
anotlier, it is uecohsary to have 2«ome arbitrary standard, and this is generally 
taken a;> cpiiiiine buljdiate, which is reckoned as equal to 1 . The hydiocliloridu 
Will then Us 0-9. ihf bi.su] phaie llic bihydi ochlonde i-oz, the bihydro- 

bromide I'JJ. the vulori.inale i-oi, ihe 1. innate ybj, eiiquinino i-o, and 
Warburg's tincture i-oq 

New Salti of Quinine. — Dihydrotjuiiiiru; hydroi:hlorid«* (o*6 graminecs fo 
gramme quinine hydrooJilonde) is aanl to U* have a speaiic antimalarial action, 
but aurocluu, cliiteniii, and tetraliydro-quiiuiie are not satisfactory. 

CiHchoniii StUU — V.iijoiis cinchou.ii s.ilih h.ive Usm used in the treatment 
of nialarici, and mi 0:oii.ird Kogers lia^y recently recommended intramuscular 
iujectioiib of ciucboiuii bihydrociilonde. 

Efi'lcts on Man. — W hen taken by the moutli. quinine should be dissolved 
in the add gastric juice, converted into the biliydiochlorido, and absorbed 
completely into the blood from the stomach, especMlly if food is taken at the 
same time, if this does not liap]x;u, then such a salt as the sulphate may not 
be absorbed at all, as it will be jireapitated in the alkaline intestinal contents. 
When given in large or frequent doses, it is apt to 11 ri Lite the stomach. As 
to what happens to it in the blood, there are two distinct view^i — one pointing 
to rapid olinun.ition, and the otli<*r to the fact that it undergoes changes in 
the tLssues. It would apxicar to tic retained longer in the body if absorbed 
together with food. 

It can also be administered ny intramuscular injections, whou it is said to be 
largely precipitated at the site of the injection. We liave no knowledge 
personally of this precipiialion, and our experience is tliat intramuscular 
injections have been nuist satUfactory, though it mu.sl be adiiiilled that there 
are observers who think that admiutoiralion per os is more valuable than that 
by intramuscular injections. It may also bo given intravenously, as will be 
eamained later. 

.Quinine in small doses is a vascular tonic, but in large doses it is a cardiac 
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denressant, producing a fall in the arterial pressure, with decrease in the 
puise-rate and strength. This is an importani matter, 1o be reincmbon'd in 
administering the drug to the old and the feeble, c^p(.'citl]ly by intravenous or 
intramuscular injections. On the nervous system it a( ts as a stimulani.. and 
also increases the flow of blood to the brain, in ttie tissues it is partly 
destroyed by oxidation, and therefore the wliole quantity administered is 
liardly likely to lie obtained m the urine. Kxcretioii takes place by the 
kidney almost entirely in the form of qnimne dihydnixyl . It can be recovei oil 
from urine by acidiilatixig with biilpluinc acid, troaiiug with solid picric ai id, 
Altering until clear, digesting with 3 jK^r coni, caustic soda sulutioii, and 
extracting with clilorolorni, irom which ilu* quinine can bet obtained by 
cvaporalJoii, Kanisdcn ainl Ja]>kiu li.i\ o ili-scnlu'il .l iii*w process lor isolalinc, 
qiiiniiie Inun urine {.lnnttts nf I rofmal Mtdii nir and May. km XI. 

Wien given in large doses, the i oreljr.il ctnigeslion wliii li it produces c.iusf's 
biir/ing in tlu* cars, deafness, due to cnugi^stion ol llie middle ear. .ind IumiI- 
aclie, both of which can Ix' InMled by iHomules, with or without a little ergot. 
It may also cause erytheiiiiitous. erythemato-papuliLi, vesicular, and iirli- 
caiial eruptions. 

(jniw/wr liermof^Iohinaiia. In persons who Jcive sujirreil lr»>m iiLikiri.i 
there is no iloiibt lli.it ([iiinine can cause h.emoglobinuria, hut llu* w.iv in 
which it acts is doiilittiil. Slephens l)i*lie\es lh.i! tin* Icemoglobiiiiiiia sl.imls 
m no relationship to the dcjse ol qiiiniiu*. .iiid, lurtluM', th.Lt a set miil dose may 
not produce the le^.iilt , .iinL t lull it is the blcir)i I condition ol t liiMn.Llari<LL patiiMit 
wluch IS the detiM mining huloi. Our expeiieme has tended to show that 
lliore IS a direct relatioiishi]! Ixdwtvii llu* f|uinine and the luemoglohiiiiiria. 
(Juinine acts in this way I >y (Miisiiig h.eiii«>lysis of the red cor}niscles. Stephens 
ami Christoplicrs lound tii.it o-oui to o-oooS.; gramiiu* ot ipunine ha*nioIyzed 
1 c c. ol .1 snsixmsion ol noimal human red cells at ^7' C. T'he ha'inolytic 
action naturally increases llic (|uantUyot Inle produced. I'oi furthei renitirks 
on this subject, seethe next ch,ipter,’«)n Tiopic.il ll.emo.*lobiniiiias ][]> i p 
Quinifit' Amblyopia.- -Amblyoiwa may result as the eili^tl of Lirge doses ol 
quinine, and appcsirs to Ix' due to cuiislnction of thi' retinal arteries in tem- 
])orary cases, and to degeneration of thc^ retinal ganglion cells and then 
processes m peiinanenl cases (see .ilso p 211071 
OitiHiHi b'cvti In latent m. i Una :i small ihise o! quinine m.iy 01 c.isioiuillv 
})n»\oke a lebnU* pamw.sm. Tins h.is hemi (tnniuM'd it) tin* .'(tioii ol ,1. 
.siTi.ill dose ot .s.il\.irsaii in piovoking .in e\.U(‘il)<i(ioii of s\inpionis in 
latent svqiliili'. 1 1 lerxheimer's reaclioiil. 

Action on the fVenr*.-- <,)niiiino .'ipixMis to ac.i upon the uterus, and may 
therefore product- <in unpleasant ellei t in ]negiMnty, I hough whether tins is 
really due to the (jiiinine or to the iiuLlari.i, 01 it» the two combined, is doubtful. 

MtM'KCT ^^MAKl\1 J ‘AJ'f.w I Ks ■ (}iiiiiine :ij>pe.irs to p.irticiilarly 

.*iif<-ct the Tnero 7 oites, tiopho/oites .iiid schi/onts, .iiiil to .u 1 iiiiuh less vigor- 
ously, if at all, 11)1011 the gametocytes. 

it aiqiears to act most vigorously u))on the meni/oile-^, )i(*rli:ips l>ei',aiise 
they are tree in the j«1.istiui ; m*xl ii|ioii the v«>ung liopho/oiles. wliose lytu- 
))lasm is biokeii up, aiiiL tiu.illvit .ind the nucleus di-stioyeM, but it Ills min h 
less effect upon the tully grown .schizont. not )ire\eiiling spt)riil.itiuii. 

With regard to tlio ginuetocytes, it jiiobably h.is a deleleiious action upon 
llio young forms, but certainly not upon tlie ’liilly grown iimro- and ni.icio- 
gamelocytcs. It is tliouglit prolxibie that it inay'act upon the vi'rv old form 
of mirrogametocyte, but this cannot take pl.iLe,".is a rule, with reg.iid to the 
ordinary fully grown microgamotcKVte, Jor aiiophehiies can Im- iiifecietl by 
the blood ot persons containing the two kinds ol g.iinetoi.yle.s even whin 
treated vigorously with quinine. On the luacrogiimetoi yU*. iiariiciiKirly th.it 
of Lavetania malaria, it appivirs to h.ive no aelion. lienee. i)> gel the full 
effect of quinine on the parasites it must lxi jiri-sent in tin* blood at the time 
of sporuiation, 111 order that it may kill the miTozoile.s, voimg sjioronts. ami 
schizonts. Ill order to produce Ibis offc*ct, it is jmlged tli.iL the quinine must 
lie present in the blood in a strength oi at least 1 in 20,000. According to 
Thomson, though quinine lias no direct destructive action upon the crescents, 

76 
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it reduces their numbers to less than one per cubic millimoire of blood if given 
daily in doses of 20 to 30 grains lor three weeks; this action is believed to be 
due to cutting oil the source of supply hy killing the asexual forms. Methy- 
lene blue in doses of 12 grains daily is said by Thomson to reduce the numbw 
of crescents, probably by some direct destructive action. Quinine-rcsisting 
forms of the parasite have ottezi been reported from Soutli America, aitd have 
also been studied by Koss and Thomson, who have found a true parasitic 
relapse during thorough quinine tn^atment. In these cases the quinine dosage 
must be increased. We liave administered 2 granunes by intramuscular 
injection and 1 gramme by the mouth alter a lew hours as a single dose 
in such a case with very beiielici.il results. 

Immunity of this. Pakasitk. — The immunity ol the malarial parasite 
against quimnc has as yet Ix^eii but little studied, but tlus is a subject of the 
greatest importance at the present time, when quinine prophylaxis is being 
extensively employed. It lias, however. l>oen commonly noticed that the 
doses of quinine have oiteii to ho increased in ordi^r to cure an attack of fever 
in the individuals who have taken quinine more or less irregularly, and that 
persons who have taken qiiiuiiie regularly when 111 an endemic area may have 
an attack of malarial level alter leaving tins area and ceasing the drug. 

PaopUYJ AC'i 1C Use. — T his will be discussed in the .section on Prophylaxis. 

Othkk Druos. — it is almost a work of supererogation to mention other 
drugs 111 tJu' tnMtmenl of malaria, such as cupreiii, mtTciiry, atoxyl, and 
treatment by the serum oi immune aiiim>xls. and by violet light or in the chirk. 
Methylcme blue, howi'ver, lias ixscui used by several authors in the* dose of 
2 groins every lour hours. In oui experience its eliicacy cannot be compared 
to tliat oi quiiuiie. 

Surveyor has recommended the admiuist ration of 2 grains of picric acid 
twice or three times a cloy by the mouth as a method ol destruction for the 
crescents of L. malarim. The drug c.in also Ls.> administered by injections of 
sodium picrate. Niculle and Coiiieil and mon* recently Falconer, Anderson, 
Micheli. ^udicJli and others have tried .salvarsaii 111 malaria, with only 
moderate ii'sults. 11 used, it must be condiined with quinine. Noosalvarsan 
has been louiid to be useless in subtertian levers, but it and salvarsau may 
act upon Pla!>uiodium vivax intravenously or intraiuuscularly. For dosage 
see p. 1313. 

Tartar emetic has U-eii used by itogers, but the re.'^earclics by liOw and 
others have* shown tli.it when .idminislered alone it h.is no cdiect upon the 
Tnalana parasites. Fontgiui tluTajiy is ii.selt'ss, tliougli tlie sjdeeii may get 
smaller. 


PROPHYLAXIS. 

The very great success wiiich has followed every serious attempt 
at prophylaxis uudertakeu during the last few years has made it 
the urgent duty of each community to scientifically apidy a well 
thought out sclieine of a not too expensive naliire to its district 
with the view oi reducing llie malaria endemic Lliereiii. 

In order that a disease may be scieimlically })revenle<l, a thorough 
knowledge of its letiology must be aciiuired and disseminated not 
merely among medical men, but also among the public. We know 
that malaria depends upon — 

1 . The presence of numerous human beings infected with male 
and female gamctocytes. 

2. The presence of numejous anophclines in which the 
gamctocytes are capable of devdoping into sporozoites. 

3. Free access of these anophelincs to the infected human 
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4. Air-temperati|res suitable for the development of the 

malarial parasite in man and anoplielines. 

5. Free access of infected aiiopheliiies to non-immiuie human 

beings. 

To summarize, tliere arc tlirei; factors: (1) Man: (2) the anophe- 
line; (3) the air-temperature. 

In the tropics this third fiictor is in favour of malaria, and it 
cannot be altered; therefore methods of prophylaxis must be 
devoted to the human being and the anophcline. 

Man. — The preliminary stej) with regard to man is to ask his 
intelligent assistance, and for this purpose education with regard 
to disease in general and malaria in piirticular is required. First 
of all it was necessary to bring the medical profession into touch 
with the discoveries made by LaviTaii. Maiison, Ross, and Grassi, 
and this has been done. Secondly, it was and is necessary, by 
lantern lectures, illustrated jiamjdilets, etc., to convince the edu- 
cated public of the tropics of the monetary loss caused to the 
Government, the planter, the merchant- to the employcT of 
labour — ^l)y malaria. Ihiless this can be done, the money necessary 
for the effective prophylaxis will not be forthcoming. No one will 
deny that malaria is the greatest cause*, of sickness in the tropics, 
though there may be places where its morttdity is low ;nid places 
where it is high, but that which po<>pIe lail to recognize is the 
financial loss caused by this sickness. 

Therelore we quote the well-known exajni»le of the Adriatic 
Railway Company, which, according to Ricchi, used to s])end on 
account of malaria among wtirkinm living in malarious areas 
no less than r,050,(KK) francs per anmini. 

But a serious attempt should be made to impress t lie uneducated 
masses of the tropics with some* sort of kiiowhuigt; about the disease. 
This can best be done, by simple kindergarten-like instruction, with 
demonstration of actual living specimens of anopheles and their 
eggs, larva;, and pupa*, together with the presence of a young child 
with a liugc spleen and of a person suffering from malarial cacliexia, 
and then, at the close of the. lecture, to distribute illustrative 
pamplilets in the vOTiacular, written in simide. lapguage, reviewing 
the subject of the lecture, together with, if possible, the demonstra- 
tion of the larva* in a neighbouring stream or pool. 

This attempt to instruct tlie poorer classes of the tropics may not 
bo productive of much immediate good, hut it may bring home to 
them that malaria is a potent factor in causing illness and death 
among their infants and young children, and that it is caused by 
the bite of a particular kind of insect, and can be. to a great extent 
prevented by proper treatment with quinine. 

Another method employed is to give, the teachers of the elemen- 
tary vernacular schools a course of instruction in elementary hygiene, 
including, of course, malaria, so that they may be able to give their 
pupils elementary instruction in these matters. 
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111 such iiislniclion no pain])lild or book’"slioiild be used, othor- 
tliere is ;i danger of the knowledge bcijig acquired by rote. 
Tlic only wav, however, to bring about any n^sult by this method 
is to award a special grant to tin* schotd, based iquui the knowledge 
of the scliolars. 

All these iu<?lhods have actuallv been am I are being carried out, 
but 111 any case they are onlv pieliinin.irit's, and any good which 
may lesull I lien from will not lie immediate. 

.\notliei ])reliminary nialliM is tn um* tlie kiiowh'dge acquired 
coiiccriiiiig the lile-historv oi (he anopheliiies. and not to build 
hoiise-^. eoulie-lim*'!, i‘te . in i.iMues and valleys, or on the margin 
of w.iler likelv tobe a l>rei-dmg-groiind lor tlies<- insects. Placetlie 
buddings on high ground, and. bearing in mind the lact tlial naliMi 
children harbour ganiet nevle'.. build ilie houses for I'luropeaiis 
awa\ from t lie iiai i\ e hiwii f»i village. 

Quinine. I.eav iiig now lhe-.e ]>i eliinin.ii u ««.. we e«'ine to the actual 
question ol proj'Iiyla.Ms |>\ lediiiung the in*il.ii la in man by quinine 
afiminisiralion. as n coninieiuh'd by Kmdi. ('elli, IMelui, l.iistig, 
Negri, and others. 

Koch's nieiliod roiisism in taking a largt dose (15 grains) of 
<tniniii«‘ on two consecutive days e\ery t‘ight or t(‘n days lor three 
months, while fidli's method consists in taking about 6 grains (o\|o 
gramme) (»f quinine daily: IMelm’s, in taking S grains of quinine 
every fourth day. Our own method is to give 5 grains daily, and, 
m addition, a double (l<»se (lo grains) once a week; and in order to 
enable tlie ]utien1 to reiiiembcT tin* routine, we advise him to take 
the doulde dose on a Sunday. For (diildn-n r gram of i[umine may 
bo given for every thiee years <if .-igt*, 01 (Miqiiiniin* maybe used with 
advantage in do'^i-s of 2 to 5 grains d.iilv. It is not very bitter, and 
may be given with a htih' sweeiemd condensed milk, as advist‘d 
by Watson, or clioe.olates ol 1aim.itc‘ ol quinine (j to 5 grains), a.s 
advised by Telli. may he admiiiislered. 

In V( ly ni.darioim /oiu > Mirh rlaiii 1r()])iral roiiniries and the 
Balk.iiis, the <los»-s m«iii i«»m-d an- not sullicieiit .md should be 
inen-a.sed. 

All these in<‘t1iofls, if piopei 1\ c.irried out . gi\e fairly good results, 
luit it must be renuMiibeied that unjileaSanl symptoms may arise* 
after a long use ol (iuiniiie. of which the* in(»st frequent in our 
experience is a tremor of the hands; but vaiious other nervous 
sym])toms may ap])«*ar - ^.g., iiritability. 

'riic advantages of r|uiniue i»rojdiyla.\is are, however, in excess of 
its disadvantage's, and we' Miongly leconnnend its use. In Italy 
special laws have be*<'ji ])assed,fine to the efforts eif Celli. whjcli 
remdeT quinine prejplivlaxis ]uacticabli* among the ])Oorer classes. 
'I'he quinine is nianiif.icture'd liy the* Slate and distributed gratis 
to the poe^r, while e;mj)h)yers of labour are comjielled to snjqily 
it to thenr work-people, froxernnients, municipalities, etc., can 
also help in this way by giving free quinine to the populace. 

The systematic free distribution e>f quinine powders, tinted if 



PROPHYLAXIS 


1*05 


necessary, and enclosed in papers, with a vc^rnaciilar label iiiforniiiiK 
llnj recipient that there is no charf?e, is aUo useful among tlie native 
population, as is the distribution of (piinine to cliildren in the 
schools by the t(‘ar hers. TiuMlistribut ion must be eanied out by 
itiiKTary dispeiisiTs. for tlu‘ native will iu»t travel far to obtain 
quinine. It is. liowever, necessary tf) see iliat t he* quinine is actually 
taken, and the use of Tanrc't *s reagent will be found useful in detect- 
ing individuals who do not take quinine*. 'Panre t's reagent is pre- 
pared by dissolving i'J5 grammes of nuTcuric perchloride in 75 c.c. 
of water, and 5 grammes of j>otassium iodide in 20 c.c. of water in a 
too c.c. measuring flask. TIu* miTcuric solution is poiireil into 
the iodifle solution under agitation and water added to the mark. 
A few drcjps of 1 lii^ reagent are added 1 o aliout 5 c.c. of urine. Tf no 
distinct turlndity iqqjears. it means, as a rule, that ([uinine lias 
not been taken. Turbidity iiidicMtes j>reseuc«* of quinine in tlic 
urine, l)iit inav iiidi- 
<'ate also ])reseiiee of 
various other sub- 
stances. 

Bythisinc.tliod Koch 
frec<l Ste|)hansorl, in 
New Guinea, from 
malaria, but there is a 
doubt as to whe.ther 
the dise.aso will not 
recur if this nujtluKl 
alone is used. It must 
be reimimbered that 
free quinine distribu- 
tion on a Itirge scale is 
very costly. 

liiie l^revmtion, — 

The next method is to 
prevent man from being bitti'ii by anophelinos. 'Phis may 1 h: 
effected by the constant an< I intelligent iiseot theinoscpiito-curtain; 
by rendering the dwelling, or certain port ions of it, gnat-i)roof ; or 
by the application of chcmicalswhich will ki*ep tin; mascpiit iu*s away. 
It is also advised not to go ont after snnsi*t. and to j)rotecl the 
whole body against l)ites. 

Firstly, with regard to the mostpiito-cnrtain, the mesh must be 
suitable — i,e,, twenty to twenty-four meslies to the scpiare inch. 
The lower part of the net should be tightly tucked in under the 
mattress: on no consideration whatever must it be alhayed to liang 
loosely or to fall on to the. ground. It should be in inisition in the 
early 'afternoon, and must be in good rci)air, for if it is lorn it is 
worse than useless, becoming a nioscpiito-trap. It must be kept 
clean, especially at the lop, which is apt to accumulate all sorts of 
queer things from the roof. Never travel into a maldrious region 
without your own net, as the condition ol tho&e in rest-houses may 
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be far from fjood. T\ie Simpsoneite anti-mosqiiitoandfl^’protpctivo, 
noii-inilaminablt* headgear, designed by Mrs. Mary Simpson is most 
useful, as it can be worn under or over the helmet or hat as well as 
when lying down or sleeping. 

Secondly, with regard to gnat -proof rooms or houses, these can 
be easily constructed at but slight cost by using wire-netting of 
twenty \o twenty-four meshes to the inch, preferably the latter. 
Rooms and verandas enclosed in this way are a great convenience, 
preventing molestation from mosquitoes and other insects. 

The Irrigation Department of Ceylon possesses movable mos- 
quito-proof rooms, which its engineers can take with thorn as their 
work recpiires. 'I'hose are construct (mI of a wooden framework, 
supporting the gauze, and have a double door. They arc only 
12 feet by T2 fe.et by S b'.el, and can Iherefore be erected inside the 
room of a nati\*e house if desired, or on a veranda. The cost is 
small. 

Hospital wards oughl certainly to be rendered gnat-proof in 
mc'ilarious districts, as persons are often found in the wards with 
Their blood teeming with gametccji-cs. He.iice, if there ;ire any 
suitable anophelines in the hospital, the chane(‘ of future patients 
suffering from other diseases becoming infected is considerable. 

Witli regard to coolies, the third method has been tried to a 
certain c.xtent with success - viz., that of rubbing all over the. body 
an oil compo.sed of ij parts of citronella oil, i part of kerosene, 
and 2 pjirts of cocoanut oil, to which i per cent, of carbolic acid 
is added. Coolies seem to like this mixture, which is called the 
‘ bamber-grceii oil.* Menthol, riniianion oil, eiicalyptol, camphor 
ointments or pc)wd(*rs, may be us(xl. 

Electric fans and punkahs are secondary methods of preventing 
anophelines from biting human beings. 

Sulphur. — According to somo aiithoritic\s. mosquitoes and flies will not 
lute persuns wlio take sniall doses of sulphur regularly, but this is not so in 
t)iir ex|icrience. 

Tlic healthy may also be segregated as far from sources of infection 
as possible. This may be temporary or permanent, according to 
local conditions. 

The Anophelines. — It lias already been indicated that it is not 
necessary to exterminate the anophelines in order to prevent 
malaria, but that all that is needful is to reduce their numbers. 
The objection has been raised to anopheline destruction that as 
fast as they are destroyed in a given area others will immigrate 
into that place from surrounding areas. 

Ross has rather aptly answered that objection by pointing out 
that if the human birth-rate in a place was suppressed without 
attracting special immigration, the population would soon decrease, 
and Professor Pearson, on conjectural bases, has shown that if mos- 
quito propagation is suppress^ within the circular area of a mile, 
tne mosquito density at the centre will be 3 per cent., a quarter of a 
mile from the centre 18 per cent., and at the periphery 75 per cent- 
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of the density surrounding that area. A squiirc one mile wide will 
have a central density of 2 per cent., at a quarter of a mile from 
the boundary ii per cent., and at the boundary 50 per cent, of the 
surrounding density. N 0 experiments have, however, been carried 
out to determine whether these assuin]>tions arc correct. 

There is, however, no doubt that aiiophcline reduction leads to 
the reduction of malaria. The work done under Ross’s direction 
at Ismailia proves this, for the cases of malaria were reduced from 
1,551 in 1902 to 37 in 1905, and thcs<i latter were all relapses.. The 
cost of this is given as 50,000 francs for drainage and filling up of 
pools, with a yearly (jxpenditure of 18,300 francs, which w'orked 
out at 2*3 francs per liead of i)opula1ion. 

Travers and Watson at KLing and Port Swclteiiham, in the 
Malay States, by similar mothotls reduced the cases of malaria 
admitted into the hospitals from 610 in 1901 to 23 in i()05, while 
the cases frtnn the surrounding district in which no antimalarial 
methods were employed wore 197 in 1901 and 353 in 1905. The 
children found infoctod in the two towns in 1905 amounted to 
0'5 per cent, of tliosc r.xainincd, while in the surrounding district 
they were more than 23 per cent. The financial saving is also 
shown by the fact that froverninent employds in 1901 obtained 
23b sick certificates, amounting to 1,02b days leave, and in 1905 
only 4, amounting to 30 days’ leave. The cost to the end of 1905 
was £10,100. with a yearly expenditure of £410. The cost up 
to the end of 1905 worked out at £i 43. per head of the popu- 
lation. 

Similar work has been done in Hong Kong by Dr. Thompson. 

In Panama, under American rule, the measures taken are very 
elaborate and systematic, because the sanitarian is given a free 
hand, and economy is not considered where health is in question, 
with the result that malaria and yellow fever have disappeared. 
There can therefore be no doubt 1h.it the destruction of anophe- 
lines will lead to the diminution of malaria. 

The Insect , incasurcs wliich arc used may be classified into 
those directed against the insect and those against the larvae. With 
regard to the insect.s, fumigation with some substance such as 
sulphur (2 pounds fo be burnt for every 1,000 cubic feet of space) 
or pyrethrum will stupefy them and cause them to fall to theground, 
when they can be swept up and burnt. This is useful in dealing with 
individusd houses prior to residing therein. The insects may also 
be destroyed in houses by the use of the hand-net as advocated 
by Ross and Gorgas, while the use of a hand-fan is also recom- 
mended. Mosquito traps have also been used and Giemsa's 
pyrethrum sprays. 

Spraying is specially useful for outhouses, stables, etc., and in 
addition to the pyrethrum spray weak formalin may be used. 

The Larva . — It is, however, against the larvae that measures are 
most easily taken, and these include: — 
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A. liui^inccrinii works intended to eliminate hreedmg places: — 

1 DiMiiiiiii; swjimiw. 

j. ro-ul*^. 

iMlliiif' in li(»llo\vs 

|. i stro.'iiiiN. 

5. Making coni iininu*^ di ams nlon^ iMvims, etc. 

t». Plantinjj: lirr‘, at intervals, not clos<‘ logetlier (this is 
both oniaincntal and usetul), or the thiimini;? down 
of dense ]jIantations until the trees are at intervals, 
and the removal «»f trees with rot-holes, which, how- 
ever. m<iy be Idled. 

7. Sej^reKation eilluT ol the whoh* ci»mnmnity, by altering 
the resulences fn»m soiiu* \ erv inlected area or partial 
segii'g.ition of a eh«»M*n j)ortion ot the eormminity 
from tJii* w'oi M* inh eti-d ]M»rli«>n. Simpson recoin- 
nn n<U Ih.Jl at least a y.<»ni* of 300 yards in width, 
]»reh‘iahly -|oo yanK. should siparale the residential 
ICuropi-an quarters horn tJu‘ !Nativ<‘ towji. Since 
^egrrgalion has lueii introduced in West Africa, a 
considerable improv. nieut in the health i>f the ICiiio- 
pean community has taki'ii ])lace. 

S. Mlticu'ut <lrain.ige to keep down subsoil water-level. 

H. Sanitary works : 

1. Reinoi'al ol Miiall ( ollei'tions oi water. Regular in- 

sp<*<'tion of ( ompoiinds and caieful collection and 
dis])osal ol householil utensils likely to harbour 
iuos(piit«» larv.e. Rejiair of house* gutters. 

2. Oiling collections of watei with kerosene (crude petio- 

leuin) bv means e>f sjuays every ten days, 1 gallon 
being allowe*d for i,oo<» s([iiare yards. 

d- Lareicidas. -Me^asun* the length and breaelth of the 
area of water and adil i in 20,000 to i in 50,000 
sanit.is ok<d <ir 1 in 4 o,(M)o i/.o-i/.al, «»r the Paiuuna 
flisinlectaiU. 

Wise and Minnett have rereminended Ui.it i cnince of crude c.'irbol.ic acid 
In; julded to evciy i^> l uluc feet <if w.iter, thus K^viiiK a dilution ot 1 in 16.000, 
which they maintain will kill the Ijirvie witlioiit injuring any animal wliich 
might h.qi|XMi to drink the water. 

-j. SVrccMnig wells, cisterns, cessj^its, etc., with wire gauze. 

5. Remoral of plants likelv to contain water and act as 

hrei-ding-jilaces (t he following may be specially noted 
bambfios, ])ineap])lc plants, Iravcllers’ palms, fibre 
plants!. Water-weeds in streams sliould also be 
removed, as the larvjc arc often found to be protected 
1)3^ tlie.se against their natural enemies. Water- 
weeds should be removed before oiling. Brush and 
grass should be cut. 

6. Introduction of fish, especially ' millions,* into collections 

of water. 
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It is 4always easy to find some local fish which will oat Lirvx readily. Thus, 
in Ihsngiil the larvrp-cating fish siro: Haphchilus pnnchax, H. melasti^nia, 
Anibassts uavia, A. ranga, Anabaa scandens, Harbus ticfo, and several species 
ol Tfichogasicr. Tadpoles and watcr-lioalnion also isil mosquito larvae. 

7. Cro’uiJt of weed in wat cr, (•s])rciiilly Lemmt, t lio dnokwcort. 

8 . Alienlion to tlio non-sliigiial ion ol \vat<T in flutters. 

Summary. — Evqry districl must bo considiTod separately, and a 
syst(‘inatic malarial survey haviiij' been made, lliosc methods should 
be applied which seem mosi adapted for success. A combination 
of methods must be better than any one indiviilnal iiiKhod. In 
any case, a definite scheme should b(‘ devised, and thoroiif^hly 
and continuously carried out. Ibit a word of caution is necessary. 
Having; made the snrve.v and estimated the c<ist, firstly, leave a 
good margin for contingeiicii's, and, st'condly, insist upon an 
ad(*qiiate Mip]»ly of money bi'iiig provid(‘d: but it is not necessary 
to embark u])on an e.\'])eiisive sclieme, as a great improvement can 
be effected with but little expeiulituu*. It is, however, iin])ortant 
to make a beginning, and to attnnpt to gam the confidence oi the 
juihlic, as to-day tliere is no ililficnlty with the ant horit ie.*^, who 
are usually very willing 10 help. 

The. methods me.iitioiied above may be summarized as follows: — 

Reditcdion of BUcs. -Mosqiiite-net. scneiiiiig the house, use of 
fans, us«M)f hand-net, use of protective oils. 

M ofiifHiio Reduction. ■ -Insects may be killed by hand-iiet, by culi- 
cides, by natural enemies, or incoiiveiiienceil by diminution of dense 
Vogel at 1011. 

Larvie may be. attacked by removing, oiling, or st'.reeiiing col- 
h^ctioiis of water, natural or in ]>1.ints. by introdncring lisb or beetles 
into wat el , or by tlie engineering works inciUionetl above. 

The smaller m(^lhods are usually carried out hy gangs of workinen 
- nmsqiiilo brigades — iiiuhT tr.iiiied supervisors. 

Case Reduction . — By ([uiniiie ^miphylaxis and by segregation. 

Relative Values, -fhe relative merits of protection against mos- 
([iiitoes and (iiiiiiiiie prophylaxis have been investigaleil by Celli, 
whose results are <'inbodied in the following ttible: - 

K]£Lativi£ Valiies of Quininf- Prophylaxis and Antimosquito 

PROThCTlON. 


Method of Prophvla \i^. 

NoMf. 

Quinine 

Vri*phyla\‘is 

atone. 

A nti~ 
mosquito 
t^roteetion 
alone. 

Quintnc Pr 0 ‘ 

. phvla\ ts pln^ 
Anti mosquito 
I'rotection. 

Percentage of infections . . 

33 % 

»'% 

2*5% 

»’75% 


Results. — Til Britisli Guiana the cases treated in hospitals have 
been reduced from 33,748 in 1906-07 to 7,384 in 1912-13. In the 
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Panama ('anal Zone the death-rate from malaria in i88i was 20*5 
per 1,000; in iQii o-g6 per 1,000,. Th<j malaria cases in 1906 were 
821 per 1,000, and in 1911 184 per 1,000. In Ismailia in 1900 there 
were 2,284 cases ; in 1906-08 not a case. Tn Kuala Lumpur the 
death-rate was 9-7 per i.ooo in 1907, and 3-9 per 1,000 in 1914. 
These figures speak for thcmst‘lves. 
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CHAT’TEK XU 

THE TROriCAI. H.KMOCiLOHINUKlAS 


Goncnil mu.uks — MtiKiii.il lironMiglobiniiri.ir- (juiniiic lurmoglubiniiii.i- 
Hl.u kw.iUT ioviT- 


GENERAL REMARKS. 

UjiMOtiLoJlINlI KIA «)r tin* oi lllOlr or loss tiltcTiil Jlci'llio- 

p:lohiu 111 tlu‘. uriiu*. IS loiiiid in a miiulxi oL coiidil ions winch Tn:i\ 
be iipproxiniiili'ly classilird into: 

r. The Symptomatic Hmmogloblnurias, which occasioii.illy occur 
in the conrstj ol such disiMsrs as malaii.i, Kaynatid's disease, tin* 
acutt*. specific fevers, aiul after severe burns. 

2 . The Toxic Hsomoglobinurias, which are bronglit about by the 
action of a nnnilxT of drugs, as, for exaru]>le, quinine and its salts, 
chlorate of ixilasli, aulipynii, carbolic acid, and najihthol,’ and by 
certain ve^^Mabh-s used as food, as, for ('xample, certain beans 
(Favisiii, vide p. joi). 

The Specific Hasmoglobinurias, which are specific diseasi^s, such 
as blackwater fever and paroxvMual h.eiin»gK»l)iuuria. 

In the tropics we are conceiiied with one eiiliiv in each (»f these 
groups — vi/,. : - 

1. M.ilari.il ha.'iuoglobiMiina. 

j. ^)niiiine li.cmoglobiniina. 

]. Sjiec.ilic blackwater fe\er. 

1. MALARIAL HEMOGLOBINURIA. 

Definition. -Malarial ha'iuoglobinuria issiiu]>ly a lKeinoglo1)innria 
caiisc‘d by Lurminiii malanic (iias^'i and Feletti, 

History.' -This lorni of Ineinoglobiunria has been niuch coidused 
with quinine haemoglobinuria and with blackwater fe\er. It is 
simply a luemoglobinnria ocenrring in the course of atypical sub- 
tertiaii malaria, and caused by the malarial j>arasites. Steplu'iis 
has seen it associated wdlli qtiariau parasites. 

Etiology. —The jutiological factor is L. mdariev (ira'^si and h'el- 
Ictti i8qo, together with some other factor, which iiihiliits the 
production of ant ihiTiiioly sins. 

Climatology. — ^TJie dislVibtition is coextensive witli the distribu- 
tion of the more severe forms of malaria, aiul is tliereiore most 
evident in tlie tropics and siibtropb's. 

12X3 
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Pathology. — ^As has been shown by de Blasi, Brem, and Zeiler, 
the malarial parasites give rise; to a hsemolysin wliich probably 
varies in quantity and quality with different strains of parasites, 
but is kept in check by tlu* action of antiha^molysin, which is 
formed in the body, but which under certain circumstances—- 
exposure to the weatlusr, etc.-- may fail to be produced in sufficient 
quantities, and Inemoglobjiiiemia wdth ha:moglobinuria may occur. 
Brem found that three parts oi a ha^molysin extract from a case of 
pernicious malaria completely ilestioyed (haanolyzed) one part of 
a 5 per cent, suspension ol erythrocytes in twenty minutes. This 
iLcniolysin is therinolabile. IZeiler and Brem have also demon- 
strated the presence of antilneinolysin in the serum of normal indi- 
viduals as widl as in that ol ])ersuns siiffiTing from pernicious 
malaria. It would therefore ai)pear as iJiough t lie .presence or 
absence of hcxmoglohin in .in .'Utack of ]H‘rnicious malaria depends 
upon the rel.it ionsliip belweiui tin' quantity of ha.molysin produced, 
and the amount of ant ihieinolysin also i>roduced. 

Bijon considers that the resistance of the red corpuscles to lysin 
is diminished, and txasbarrini believes that the lysin lies inside the 
red cells. 

Symptomatology.- 'Hie syiuj^roins nrv those of an attack of per- 
nicious malaria, in which the main feature is tlx* pri'sence of hamo- 
globinuria, the other symptom^: Ixung high fever, shivering, v(.mit- 
ing, great jirostraiion, and rapid ameniia. 

Diagnosis. —Tlie diagnosis is to be made' by first demonstrating 
the presence of L. malaria in the. blood, aiul tlu^n by the rarity of 
severe jaundice. 

Treatment.- • rins is llie s.'ime as for other forms of atypical sub- 
tertian mahiria (p. viz., quinine in large doses, before which 

c.'ilcium lactate iii 5 to 10 grain doses may be given wit h advantage. 

Prophylaxis.- The prophylaxis is tlie same as for malaria. This 
has been exemplified in Kobertville, an Algerian village wliich was 
highly malarious and where the malarial fevers were associated with 
pyrexial lueindglobinuria. After 1910, when preventive measures 
were iiistiliitiMl, according to (havaldini, the makria decreased and 
the hieinoglobiiiuria dissipjieared. 

2. QUININE HiEMOGLOBINURIA. 

Definition. — ^Aii acute noii-contagious fever caused by the ad- 
niiiListratioii of any of the ordinary salts ol quinine in certain cases 
of malarial cachexia and chronic malaria, and characterized by 
haemoglobiniemia .'ind hsemoglobinuria. 

Remarks.-^ir Patrick MaiLson has pointed out that an attack 
of hsemoglobinuria can be produced in certain cases by the ingestion 
of a single small dose of quinine. Ross and Low have report cd such 
a case, under the care of Sir Patrick Manson, where the administra- 
tion of a 9-grain dose of quinine was followed by hsemoglobinuria 
in a few hours. Ketchen has recorded a case of seven consecutive 
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hsemoglobinurias in the same individual^in whom each attack was 
the sequel to a dose of quinine. We have met with similar cases, 
but our maximum is six atti'icks in one year. 

History. — Veratas in Greece, in 1858, was the first to draw atten- 
tion to this form of lever, and to definitely ascribe tlie haemoglobin- 
uria to quinine, and he was followed and supported by Tomaselli, 
Grocco, and many other Italian and Grecian observers. Later 
Plohn, Koch, and others, have strongly advocated this theory, but 
these last observers have tipplied this one hypothesis for the ex- 
planation of all the conditions included under the term ‘ blackwater 
fever.’ 

Climatology. — ^'fhe attack can take place anyw'herc for the first 
time, provided that the individual is suffering from chronic malaria, 
etc., and the unknown factor or factors to be mentioned below, and 
has taken the rerpiisite do.stj of quinine. 

/Etiology. — ^'Fhe causation of this condition is the admini.stration 
of quinine in cases of malarial cachexia and chronic malaria, but 
this is not the entire .etiology, otherwise the condition would be 
more commonly met with than at i>resent, and also it is quite safe 
to administer quinine to the majority of cases of chronic malaria 
and malarial cachexia without causing hiemoglobiiiuria. More- 
over, the administration of a dose of a salt of calcium prior to the. 
quinine will prevent the iKemoglobimiria, which in tlu* same indi- 
vidual has occurred after such admiiiistrat ion. 

From one observation wliicli we have made we w(uild nirt>w out the sugges- 
tion Lliat one of the other factors in quinine luemoglobiiiuna may Ije the 
condition of the kidney, and ihit the site of llu* hieiiiolysis m.15^ be in that 
organ. 

Pathology. • -The ])athoh)gv of quinine h.-emoghibinuria is but 
little understood, but it li.is bei'ii very ably studied by Barratt and 
Yorke, who demonstrated the action of qinniuc in alkaloidal form, 
and as the bihydrochloriih' ns well as hyilrochloric acid and sodium 
hydrate upon liealthy red blood cells, and found that:— 

1. All tile above-ineiilioiied .igeiits produced luemolysis. 

2. In equiinolecular concentration the lueinolytic ])ower is nearly 

the same. • 

The hc'emolysis produced by quinine (alkaloid) resembled a 
catalytic action, and took ])lace at a moiioinolecular rate. 

During life it is not ])ossible to reach a ])erceiilage of quinine 
in the blood sufficient to cause hejemolysis, owing to the toxicif\' of 
the drug. 

With regard to the action of the quinine, some observers believe 
tliat it produces the Ihumolysis by lowering the osmotic pressure of 
the blood plasma. 

Morbid Anatomy.— Wi' are not acquainted with any direct 
observations on this subject, but the appearance of the kidney in 
people who have ‘died from pernicious malarial fever in which large 
doses of quinine have been administered without success resembles 
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both inacroscopically and to some extent microscopically the 
kidney seen in blackwal vr fe\ er. 

Symptomatology.-- 'l'lu‘ g(‘ueral symj)loms resemble those of an 
attack of blackwatcr fcv(T, but are not so severe, and the jaundice 
is sliglit or absent. 

Diagnosis. — The history t)f th^ attack following the administra- 
tion of (piinino in persons .suffering from malaria cachexia or chronic 
malaria may give a clue. 

It is siif>qost(*il tliiil the niU* ol li.emt>]^*siK of the eryt liitieytes, when treated 
with quinine, iiuy he roinp.ireil with lluit for iioiniiil crylliroeyies similarly 
treated 1'he iiiethoii .ulupled to t«‘st h»einoJvsi.s is to allow i e c. tif blood 
trom the pricked linger to Jail drii]> by diop into .i i ]>i*i cent, solution of 
poi.issiinn uxaKite, whu h also « ont.iin . «>• |;> |M*r i eiit ol .sodiiiin chlorule, until 
a proportion of loni ji.irt.s ol blnoil to one p.ii t of i he ox.il.itf* is I'ts'iclied Then 
the mixture is added to ro i* < ol .1 0*0 pei <ent solution ol sodinni chlorule, 
an<l centril'iiuali/ed until lh<* letl cell.s are ctuuph'lely jnecipitsited, wluui the 
siipeiiMtaiit (hud is ]Mpetted oil. .iiid then siiflieuMit omi per c<uit. solution ol 
sodiiiTU f hloride is added to iu.iKe .1 J‘3 ]>er 1 eiil . (‘iniilsicui ol red tj(‘J]s. I'his 
emulsion in then jil.u ed in .1 seiii‘'« «il te.st-t iilies i ont.iiiiing \.iiioiis ^Ireiigtli.s 
of fill isotonic solution ol ([iiiniiie m.ide up with o>u p(*r imit. sodium cliloiidi* 
wht‘ii iieee.ssaiy. Tin* tulws aio iiu ii baled lor three liours at ^7*' 0 .. ami 
stirreil with a glass rod every lifteeu iiunule*', and the result noted at thu end 
I >f the tune. 

Prognosis.-- I'his is usually good. 

Treatment.- Quiiniu' administiation should l>r slopjMil, and 
calcium lactate* atlmiiiistered, and ihc ordinarv livatmeiU for black- 
water fever as indicated below sIkhiIcI be carried out. 

Prophylaxis. Juiroiie.tiis about to visit or reside in tho trojiics 
sliould be given a test dose of 10 or 15 grams oftpiiiiiiie by t lie mouth, 
in order lo e.\cltule idio.svncrasy. In cases ol eluoiuc malaiia or 
malarial caclie\i.i, in winch tins condition m.iy a))j)ear, I'alcium 
lactate in 10 grain do^e^; should be given before each close of quinine. 


8. SPECIFIC BLACKWATER FEVER. 

Synonyms.- - AhLlarieJ ll.emoglobiiiiirir h*\er. Hilious llteTnoglobnniiic 
fever, Ihlioiis J^emitteiit h-M-r, M.dign.iiit Ihlioiis lever, Ibemnrrh.'igic Mfilcirial 
lev'iM, Melaniiiie fever IrrHtfi l-'u'vn* Ihlii use I leni.it iiriqiie, Joevie Ihlieiise 
llenioglohiuiirKpK*. I'lexn' Thheiise ('.i.ivi*, iuevie Ihlu^u.M* MeiaiiiiiiqiK*. ludvie 
J.iiiiie lies (‘reoles oil lies Ac < lini.iles llalntu: I'ehbre (‘inoglolMiiuiic d. 
Gnwan : (iciJh*nlii*l)er, Si hwarzwassertielxT. 

Definition.- Illackwater fevir hchsh sfrivlo is an acute specific 
fever of unknown causation, charaettTi/ed by the severity of the 
symptoms, great blood desiruction, jaundice, and lifemoglobimiria. 

History.- -Tlu* knowledge <d this fever is recent, lor it does not 
appear to have been noted l>v Torii. the celebrated writer on jier- 
nicious fevers, nor by his j)red(»cessurs, and llie first information 
of its existence, appears to iiave hvvn given by tlie I'rench naval 
surgeons Lebeau, I)aulle, ami Le Roy de Mcricoiirt in 1850-53, 
who drew attention to the disease, in Madagascar and Nossi-Be, 
after which it is mentioned as occurring in Senegal, Cayenne, and 
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the Antilles. In 1858 Veratas described its occurrence in Greece, 
and in 1859 Cummings met with it in America. 

The clinical signs were carefully described by Dutroulau in 1858; 
by Corre in 1861, who showed that the colour of the urine was due 
to haemoglobin, and not to bile or blood, as had been thought ; 
by Barth^lemy and Benoit in 1865; B^ronger-F^raiid in 1874 
(in which year Tomasclli first described it in Italy); Pellarin in 
1876; and O’Neill in 1882. Kelsch and Kiener in 1889 gave an 
excellent description, together with a history of the disease up to 
that date. In 1890 Schilling met with it in Kaiser Wilhelm’s Land, 
and Grocco and Cardartdli in Italy, after which a scries of papers by 
Mahly, Easmon, Eylcs, and Papaho appeared on tlic disease as 
seen on the Gold Coast, where it is called ‘ attridi assara,' which 
means' bilious fever.* The name ‘ blackwater fever,* now universally 
adopted^ was, as far as we know, first used by Easmon. 

Researches have boon made as to its nature and treatment by 
Koch, Plehn. Crosse, Prout. Stephens. Christophers, Bentley, 
Barratt, York(‘. Cardamatis, Li'ishnum. Low and Wi‘iiy»)ii. Balfcair, 
and others. 

With regard to the panisitic atiology M.nin* iiott^s that in tliosc* the 
cytoplasm of tlu* lUtiUrial f>arasiti^ is apt to stain hadly, and tlieroiore. as 
tlicy arc dxfiicult to see. they iii;Ly often Ih^ luissed. 

Laloir thinks that the ptvuUar organism which he hiis described as a 
malarial parasite lu the red corpuscles and nuohu ot the mononuclears and in 
the salivary glands of A nophcles luloni var. tilho-apiialis may be a causal agent. 

With regard to chmitcal atiology. l^hille has shown tluit there is no defici- 
ency of Siilts in the blood, and Hurkitt luis drawn aliuiilion to the high acidity 
of the urine and the dimiiii.slied alkalinity oi ilu* blood 

As regards records Stephens luis drawn up a valuable routine^ form, which, 
modified in some {Mrticulars, has Uvn utilized in the Sudan for some time. 

In regard to clinical features, under the term fcteroideta paludica Salvin lias 
described a sort of bilious reiuittent fever as a {trehiemoglobiiiiiric fever iii 
Venezuela, and Plchh lias classified blackw.it t‘r into: 

1. Simple Attach.- 'reiii]KTatui'(* hills to iiornial on tlie second to third 

day, and oven allninieii has disapiXMrod Iroiii llie urine by the third, 

fourth or tiftii ilay. The only tiangor is anuria on tlie third day. 

2. Intermittent Attacks.^-lhv haiinoglobinuria is intermittent, with very 

slight icterus, progressive anaemia, and death on fourth to fifth day. 

Anuria is rare. 

3. Fulminating Type . — Very slight icterus, anuria, coma; dotith in twenty- 

four hours. * 

4. Hamorrhagxc 'This appi'ars to us to Ixt tlio haemorrhagic type 

of atypical sublorliaii iever. 

5. Abortive Ambulant Type.-- This appiKirs to us to lie our quinine hsemo- 

globinuria, as it commences alter a small prophylactic df>so of 

quinine. 

It seems to us that until tropical practitioners accusi om t hemselves 
to diflercntiate from specific blackwater fever tliriuemoglobinurias 
due to quinine r/id to malaria no real progress will be made with 
the knowledge of this serious illness. 

Climatology. — ^The disease occurs most commonly in tropical 
Africa and in certain localities in India, but it has also been reported 
from many parts of the tropics. 
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In Europe it is found in South Italy, Sicily, Sardinia, Macedonia, 
Greece, and Southern Russia. In Africa it occurs in Algeria, and 
throiigli the whole of the tropical area of West, Central, and Efist 
Africa. In Asia it is well known in India, especially in the Uuars, the 
Torai, Assam, the Jeypore district of Madras, and the Canara district 
of Bombay. It is also found in China, ('orliin China, and Farther 
I ndia. In America cases have been recorded in the southern regions 
of the United States, in Central and South America— especially 
Brazil — and the West Indies. It occurs in the Anglo-Egyptian 
Sudan, but there are many otluT parts of the tropics from which 
it has not been reported, i'oo much trust must not be placed upon 
this distribution, as contusion exists between the mild attacks of 
quinine hiemogloinnuria, as well as tiu* aty]>ical subtertian malarial 
form. I riio blackwaler fever can exist in i*pidemic form, and is a 
very fatal infection. 

Etiology.- Tile causation of blackwater fever has been much 
conqdicated bv the contusion arising from the iion-nHJOgnition of 
quinine and malarial Juvmoglobinurias, but when tliese ccniditions 
are admitted there is still the serums diMiise, ‘ blackwater fever,’ to 
be exjilained, an<l its causation aiqu-ars to us to be some protozoal 
parasite as yet unknown. 

'Pht* various theories which have. bi*en advanc(‘d to ex]>lain the 
ittiology of blackwaler tover an*:- - 

, r. rh<* rnalai ial fe\ er. 4 

,2. The theory of malaria, togetluT with some other factor. 

Malarial anaphylaxis theory. 

4. An unkiu»wn ag«-nt theory. 

5. Bite of an unknown arthropod. 

I. T/ir Malarial 'J lirory. — -All tin old writers on the a'llology of hlack- 
Wtiler lexer iittribiitcd its cause tu n«iKiri.i. in iniKli the saiuu way as they 
tl.issed most tropicdi fexvis under t le stime leriii. 

When these h-vers c.ime to lx* dilh reiiliatetl, bl.u'kxxMter lever was assigned 
to the action of / avciama maiarirp ; but of late year<f cases have occurred in 
which this has not U-en lound. but only Plasmodium malaria or 

P. vtvax. Ix'caii.se these jiarisites are very eommonly met with in the 
tropics. 

The older writers niaintsiined that blackwater fex'cr existed wlierevcr there 
was sev(*io mtiluria, and that it wiis not found xvherc this wa.s absent, and they 
instanced Soutluirn Italy, wlicre malaria causes a mortality of 7 to 10 per 1,000, 
as a region where blackxvatcr fever is common, and compcired it with North 
Italy, where the malan.d mortality is only i }x;r 1.000. and where blackwater 
fever is rare l'’uillier, it was pointed out tliat the ixsople attacked with 
blackwater fever had tdways previously siillered from malarial fever, and 
had generally liad sex'eral attacks This view may bo said to have been 
supported by Stephens, who states th.it the blood of persons examined during 
the day preceding the hauiioglobiiiuria contaim^d parasites in pur cemt. 
of cases, while, during the day of tlu* attack these parasjte.s were found in 
only 6 i' 9 pc*r cent., and during llie day after tlie attack in only i 7'T per cent. 
Stephens and Christophers point out tlmt, though they only found malarial 
parasites in 1 2*5 per cent, of all their cases, still th«*y found evidence of malarial 
infection, as exemplified by the presence of pigment 111 the leucocytes or by 
an increase in the ixirccntage of the large moiionucl(*ar cells, in no loss tlian 
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93*8 per cent. Further, the presence of a haemolysin in malaria has been 
demonstrated by de Blasi and others. 

The reply to llu^so points is that the geographical distribution of bl.ickwatcr 
fever is only known in a very gcMioriil way. and even this .supi'i'lirial know- 
ledge IS against the tlujory that it is due to nvihiriti. Inudcntally. w* nuvy 
mention that no oiu* lias .illeniptod. a.s lai .is we know, to imikc a spot-map 
of a district where there is mucii blackwater fever, showing as far <us possible 
wlierc the disea.so was really eontractcHl. .ind to compare this with a similar 
map made for the r.ises of malaria iii tluit district. NTor, as far as wo know, 
has anyone attempted to show wludlu^r the (^piflemiologieal plu'nomena of 
blackwater fever coincidi* with Ihost* of malari.i. 'riu* Wi'sl Cotist of Atrica 
would aitpear to be a suitable place lor ttie.se iiu]uiries. 

'file malarial tlu^ory is disposed ot. in our opinion, in lli.it it h.is nviiiy times 
lioen riH^ordod ?is occurring in fUTsons who liave never siilfered from malari.i; 
indeed, acconling to Craig, it lias oconrnMl in iH*ople who have not only never 
iMicn known to suiter from miilaria. but in whom neither Ix'lore, during, nor 
after an attack liave the p.ira.sites Ikhmi found, and, tinally, in winmi a post- 
mortem examiii.it ion failed to reveal any evideiK'e of ni.il:iria. Our opinion 
is more or less continued by tlie f.ict that .in attack of blackwater fever is 
uiiintiuenced by quinine. However, at the presimt liiiu*, there .ire fi‘w ailvo- 
cates of the theory tlmt it is simply a ni.ilarjal iiilis.tion. 1 lere, perli.Lp.s. ni.iy 
Ix' mentioned the fact lliai Ootiovan ('oiisiders that it is malirici, but due to ;i 
siKH'ies of Laverania as iinrecogni/ed. Uiloir's para-^ite requires coiilirnia- 
tion, and is in our opinion ot doubtful v.iliie. 

2. Malaria, toqrthrr with Somet^Uirr I'artor.- -.\s iu.*il.iria bv itself luis proved 
r.ither We.ik iutiologicaliy. some oilier factor h.is Ixs'ii brought in to sujiport it . 
Tliu.s ('orre suggested ohilLs, Bi^reiigt*! -I'er.iiul meu,nr\, iind others acute .ind 
chronic .ilcoholism, syphilis, seven* miiscnlai exertion, mental exciti*inent, 
and change of climaie; but of all th«‘oiies, that conneiting mahiria with 
quituiie has lx*en the most ]xipiil<ii. 

Malaria ami ywiwiwc.-- Stephens li«is siip}K>rfed thi* theory that the dise.ase 
is partly ot mal.irial origin, aided by .a second factor -vi/. , (|uinine. In his 
article in Osier’s ‘ System ot Medicine,' Stephens sums iq» his vi<‘w; ' Blackwater 
IS not a di.sease per se, but rather .i condition ot blood in which i|uiiune, otlior 
drugs, cold, or even exertion, m.iy produce .i sudden deslrucaioii of red cells. 
The condition is pioducivl only by Tmilaria, and gener.illy bv rep(*al(*d slight 
attacks, iiisutlicieiitly combat ciJ by cininiiie. lii such cases of i hroiuo malaria 
in those siilferiiig lioin ainemia, with nqxMted att.icks of fever and 
repeated doses of quinine blu'kwatcr level soi>iier or later .almost certainly 
supervenes — at least, in tropic il climates.' 

These statements are too swei'piiig if genuine blackwater fever is meant, 
otherwise the home ol the di.sease would lx* Ikiylon, wluneas it is so rare that 
wo have never heard ol a genuine nun-iinported case; for in this island there 
are Europeans and natives with just the coiidition.s required by Stephens, 
and yet they do not develop blackwater fever, because the only two c:is(*s 
which we have met with or hoanl of in Ci*yloii in twelve yc^rs were most prob- 
ably c.'iscs of quinine hivmoglobinuria. On the other hand, Stephens’? 
remarks are corroct if applied to quinine h.einoglobiiiuria. 

Stephens accounts for the dillerencc Ix'lwccn India .iiid Afric.a as regards 
tile prevalence of biackw.Ucr fever b}' the common m;ilarial p.ir.'i>-'ite being the 
tertian in India and the siibtcrtian in Africa. Oriaiiily the tertian is veiy 
common in Ckjylon, though the subtertian is also Ireqiionlly toiiiid. .Viiother 
point which is difficult to explain is the treqiicucy of the di'.e.isi* in AssaiTi. 
and the less tre<]ueiit occurrence iii oIIut parts ol Indi.i where inahiria is 
common. 

According to McCay, who lias carefully investigated th<' action of quinine 
in causing hsemoglobiiiuria, sulphuric acid and the sulphatis c.insc a decrc.ase 
in the total inorganic salts of the plasma, which li»* thinks implies a 
decrease in its osmotic tension. Water, therefore, pjissps into the red cells, 
causing them to swell up, and, if the dccrc.sse in osmotic tension of the plasma 
is sufficient, to burst. 
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He considers that the causation of blackwater fever is threefold: — 

(z) Injury to the stroma of the red c^ by the malarial parasite. (2) The 
action of the malarial haemolysin. (3) The administration of sulphates. 

He flunks that, though the first and second causes may bring about the 
disease, still quinine sulphate or any other sulphate, by its action on the plasma, 
is the exciting cause if the former are ineficctual. On the other hand, he finds 
that chlorides cause an increase of the resisting power of the erythrocytes to 
haemolysis. Quinine hydrut:hJondc, especially when combined with sodium 
chloride and dilute hydrochloric acid, causes usually a marked rise in the 
resistance. Therefore, according to him . it is not the quinine, but the sulf^uric 
acid in the form of quinine sulphate, which produces the haemolytic action. 
In addition to sulphates. McOiy found that alkaline carbonates, compounds 
of alkalis with vegetal acids and potassium salts, diminished the inorganic 
molecules of the plasma, thus tending to help haemolysis. We have, however, 
seen haemoglobin uria following the administration of euqiiinine, the hydro- 
chloride, and even tlie taniiate oi iiuinine. We have mrcady referred to 
Brirratt and Yorke's experiments on this subjcv.t (see p. 1215). 

Malaria, Quinine, or Depressing Influence . — Deeks and James msuntain, 
from the study ol 230 cases of blackwater fever in Panama, that it is a mani 
festation of malarial toxialy usually induced by repeated attacks, but also 
appearing coincidentally witii an acuio attack, and may be determined by any 
depressing influence or qiiiniiK*. 

This is really a malarial toxicity and otlier factor theory. In order to 
produce the requisite con<1ilions, they iii.iintaiii that there must be a popula- 
tion non-immuno to malari.i, of which infection there must Ixi a large portion 
due to L. malartiP, and iiialaiia must lx* in such quantity fis to produce an 
almost continuous infect jon, and this must bo associated with a neglcx:l oi 
a thorough acltniiiist ration of quiniue, (*spcc:ially in primary attacks. 

Against the view tlial it is (.aiised by malaria treated with insulhcient dosage 
of quinine, followed by a l.irgt* dose of quinine, we may quote tliefact that we 
are personally acquainted wilii a case of malaria assoaated with depressing 
influences in wluch tlu' infection was L. malarice, which had remained latent 
for a considerable period, and wliicli for some we(*ks was treated by quite 
inadequate doses taken by the mouth, and after severe fever varying from 
104** to 105-8*’ F., and lasting for two days, i gramme of the bihydrochloride of 
quimiic was administered by the mouth, and 2 grammes given at the .same time 
by intramu-scular injection, with the result oi a quick and lasting cure of the 
malaria without any signs ol l>l<u,kw'«it<-r lever. Tliis case appears to ns to 
answer every point recjuired by the supporters of the malaria quinine theory] of 
blackwater fever, and it may further Lie .stated that the original infection with 
L. malaries was in West Africa 111 one of the enilemic regions ot blackwater fever. 

Matko gives great nnportance to a distiirlKiiue in the phosphate meta- 
bolism as an adiologiral factor According to his researches the secondary 
and terliary phospliates, whether of sodium or potassium, protect against 
quinine hccmolysis, while tlie primary salts d() not. 

3. Anaphylaxis . — In 1909 Chdand advanced the theory that the disease 
might be an cxpri'iision of anapliyhixis to the malarial parasite brought about 
by the presence in llu- sc-rum of a foreign prot(*iii in the shaixi of disintegrated 
merozoittrs. 13iil lliis is ofx-n to serious objections, though reamtly supported 
by Cardamatis, who coiisj(l(>r.s that quinine might be; able, wlieii converted into 
the albuminalt*. in ccTlain unknown conditions to act as an antigen, which, 
when combined with tin- malarial toxin, might produce antibomes, which 
might provoke a sensitiveness to (piinine in the person suffering from malaria, 
wlicn a further dose of ihe drug would produce anaphyhixis, jx-rhaps because 
it combines with the antibodies, or perhaps by its trams formation into a 
hypertoxic substance. 

4. Unkfumn i 4 g«»/.--Sir Patrick Manson, in 1893, first promul- 
gated the theory that blackwater fever was a disease distinct from 
Qialaria, and supported this by the peculiar distribution of the 
disease, which is widespread in tropical Africa, wd verylocal in India. 
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Sambon, in 1898, having in mind tha haomoglobinuric fevers of animals^ 
brott^t forward the tlieory that human blackwater fever would probably be 
foond to be a piroplasmosis, and has informed us that on one occasion Sir Patrick 
Manson and he saw one body in a red blood-corpuscle of a case of tdackwater 
fever which very closely resembled the bacillary form of Theileria, but it 
is possible that tlds was merely a peculiar form of Laverania malatxat. 

The parasites which liave b<^n Ascribed are becoming numerous. There is 
a bacillus by Yersin in the renal epithelium, which lias since been shown to be 
a strain of Bcxdllus coli communis: while the other p;irasitos suggested as 
possible etiological factors are a blood parasite by F. Plehn, which he now 
identifies with the subtertian malarial parasite; and a double-contoured 
parasite in the red corpuscles by Fisch, wliich h^ not been confirmed. A 
body resembling a Pwoplasma has been described by Forau, but has been 
criticized by Stephens, as resembling the fragmentation and flagellation of 
erythrocytes commonly seen in malarial aiuemia in the tropics. Lcishman 
hs» described cell inclusions varying from i to 5 m in diameter, and usually 
found in large mononuclear cells of endotlielial origin. ThcM inclusions 
are either structureless, homogeneous, circular forms, or ring forms. They 
are embedded in the cytoplasm of the cell, and usually assume a chro- 
matin colour with Romanowsky’s stain. As a rule, several inclusions arc 
found together in the same cell; more rarely they are solitary. Leishman 
considers tliat possibly they are Chlamydozoa. Those bodies have boon 
adversely criticized by several observers, especially by von Schilling-Torgau, 
who considers them to bo plasmosomata, and Low lias found similar bodies 
in other diseases. Balfour lias seen these inclusions in a case of blackwater 
fever and in a case of malaria. Schiifnor has tentatively suggested that a 
form of the disease may be ol spirochcctic origin. 

5. BiU of an unknown Arthropod, — Balfour suggests that the disease is not 
of parasitic origin, but due to the injection of .some powerful haemolysin intro- 
duced by the bite of .some unknown insect or arachnid. 

In our opinion blackwater fever is a disease of its own, though 
we freely admit the existence of hiemoglobinuria from quinine as 
well as from other drugs, such as chlorate of potash, of which we 
know of a case at first diagnosed as blackwater fever. 

Predisposing Causes. — ^The predisposing causes of blackwater fever 
appear to be first racial, .s(*cond bodily. With regard to the first, 
the immigrant European suffers more than the native, though 
the disease also attacks natives and half-castes. This racial dis- 
tinction is, therefore, probably due to some acquired or inherited 
immunity. It is said that a person is usually not attacked until 
after residence for at least a year in the endemic area. 

The second scries of predisposing causes appears to be anything 
which lowers the vitality of the body— cold, change of climate, 
another disease — c.g., malaria, syphilis—- or certain drugs. 

Pathology. — ^As the aetiology of the disease is uncertain, the 
pathogenesis is also little understood. 

Chrisjophers and Bentley have brought forward an explanation of the patho- 
logy. Their views may bo summarized as follows: — Laverania malariof^ the 
subtertian parasite, acts upon the endothelial cells of the blood capillaries of 
various organs, but espodwy upon those of the spleen and liver, stimulating 
them to excessive destruction (erythrokatalysis) of rod blood cells by phago- 
cytosis. This phagocytosis results in the production of an auto-haemolysin 
of the nature of a haemolytic amboceptor, wnich is retained in the endoth^al 
cells until set free by some exciting cause, which may be a chill, overexortiom':, 
etc. The result of this excitation is to suddenly set free in quantity this 
haemolysin, which destroys the red cells by solution in the plasma (Lyssmia), 
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principally in llic blood of the liver and kidney, and to a less extent in that of 
the splc(»n. The lyssBxnia produces ha.‘TuogiobinsBima, which is best demon- 
strated by n^ceiving the blood into hyix.'rto]uc dtratc solution and then centri- 
fugali/iii^, when the serum is obsi'rved to bo ol an orange, rarely of a reddish, 
colour I'lie amount of h.*niioglol>in present in tins condition was estimated 
by Christophers and iieiitley to Ik* ironi i to 3*75 iK»r cent, ol tliat present in 
normal blood. This haMiioglobin (|iiii*kiy ap^U'ars 111 the urine as oxyhamio- 
globiii, whah may iKH-onie metlnemogiobiii on standing. All the hamio- 
globin ])rol>ribly does not i*s( .qH' by the kidney, lor there is evidence of increased 
production of bile, and it is ])ossjble tliat only such quantity as the liver is 
jncaprible of converting into bile a}>jx*ars in the urine. It is. however, by no 
means certain whether the pigment escajH's only by the gloineriili or through 
the tubules, or by both, and it is .dso uncertain' whether the hiemoglobin can 
pass through the cells ol a iioriiMl kidney. 

liarratt and Yorke, on the other luind, ihul that tlu^ liamioglobiiuiria is not 
dependent upon haimolysiiuemia, but lh«it it is due to a hannuglobinannia the 
origin of wluch tlicy vrero unable to detcnnizie. 

They, sui>pi)rtetl by cU* Jbian, consider tlial the suppression of 
urine is due to a ineclianical lihicking of the renal tubes by the hirnia- 
Uoii ol large. I'lrm. coarsely granular e.:i*^is in tlie ducts of Bertini. 
rielin, liowever, ascribo.s this suppressinn to a iutvous inhibition of 
the glomerular secretion. jMany autliors a^crilx* the suppression to 
nephritis caused hy the disease. KiTeiitly tlie subject lias been 
reinvestigated by Vurke and Naiiss. %vlio suj)port the mechanical 
theory, and lliul tliat it is considerably facilitated by any factor 
which tends to lower the blootl-pressuro, and by that means the 
secretion of water by the glomeruli, but tliat if the blood-pressiin* 
is kepi up by the injection oi saline solutions, the. tendency to 
suppression is decreased. This is ol import anee in guiding the 
treatment of the coiulit ion. . 

Morbid Anatomy.-“Tliere are three cardinal features in the 
morbid anatomy of a case which has died during lilackwater fever, 
and these an*: (i) Jaundice of ihc /issues . (2) ^on-coa^ulaied blood ; 
(3) Suvllcn con<^cstcd kidneys. In addition, theie may be tlie signs 
of acute or clironic malaria in the. liver, sjilrcii, and bone-marrow. 

On making the jiost -mortem, the yellow staining of the skin and 
organs is most marked, 'llie kidneys are enlarged, ilark red t o black 
in colour, while microscopically they show degeneration of the 
epithelium of the convoluted and other tubules, the lumen of which 
is filled with granular material, while the glomeruli may contain 
granular material, and show descpiamated Ccii)sular cells. 

The liver is enlarged, and the gall-bladdtT full of inspissated bile. 
Microscopically, areas of necrosis, witli thrombi in the .sublobular 
veins and quantities of hjemosiderin in tlie cells, manj' of which may 
be in a state of fatty <h*generation, are to be seen. 

The stomach and small intestine arc often hypeneniic, and the 
bone-marrow is yellowisli, and either fluid or gelatinous. 

The Blood . — ^rhe blood is thin and watery, and there maj’ be 
haemoglobinzemia and cholitmia, with lessened tonicity. The red 
cells and haemoglobin are gri^atly reduced, and the former may 
fiiclude shadow cells and small fragments of cells, and deep staining 
round cells (sphcrocytes) in the early stsigcs, and later may show 
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degenerative changes sucli as polycliromatopliilia and basophilia, 
while mcgaloblasts and normoblasts are present. Malarial parasil cs 
or pigment may be seen. During the fever there is marked leuco- 
cytosis, with polymorphonuclear and monomiclear increase, but 
when the fever disappears there is leiicopeiiia, with a mononuclear 
increase. 

The,Unne. — I'hc urine is dark red to brownish-yellow in colour, 
becoming sometimes black, like stout, the reddish tinge not being 
seen until it is diluted, when it shows with tin* s]H'.ctroscoi)e the ab- 
sorption bands of oxy- or melluemoglobin --the latter only if the 
urine has stood some time. The reaction is faintly alkaline, and 
the specific gravity is often less than normal. A considerable 
amount of sediment falls when the uriiu', is left to stand. This 
sediment is composed of dark brown granular material, which is 
the debris of the broken-down ri*d cells, vcTy few of which remain 
intact. Hieiiiatoidiii crystals arc soinc*limes met with. On btnliiig 
the urine, and then allowing it to staiul lor st)me time, a bright 
purple colour develo])?* (Plelin’s reaction). If Mune of the urine is 
made alkaline with ])olash and then boih'd. a purph* colour, due to 
hicmochromogeii, is produced (Ste]>hens and Christ o])hers’ reaction). 
The urine resists dc'composit ion for sc»m(‘ time. 

The prese.nce of urobilin can be directed by acidulating with a 
little acetic acid, extracting with amyl alcohol, and examining with 
a .spectroscope, when a broad band to the red si(h* of 'F will be 
soon. Bile ])iginents are seld<»m jireseiit, and may In* reeognizi*d 
by (Tnielin’s or Mareclial's reactions. 'Miere i-* a consicleralile 
amount of albumen pr«*s<Mit in the form of serum albumeu, scrum 
globulin, and uuclco-albunien. Flios])hat i‘s are s-.dd t o be diminished. 
The luemoso/ic value is higher than that of the reil corj)iisl( es of 
the blood. 

Symptomatology.- -I'su.dlv the palieiit has resided six months or 
longer in one of the 1 egioiis nu nt ioned above, and naturally has had 
attacks of malarial fever, .nid has taken fpiinine. 

Prodromafa.- —Pvi}i[nmii\[i\ may be almost entirely absent, but 
usually the ])atit»ut coin])lains of lassitude, pains all over tlu* body, 
loss of appetite, restlessness at night, and an entire lack of energy 
during the day, and a yellowish tinge may be poted in the coii- 
junctivje or skin for a day or so. 

Attack , — ^Suddenly the ])atient feels chilly, and shivering fits may 
occur, accompanied by headache, severe pains in the back and 
legs, and an intense feeling of we.iikuess and nausea, which, as a 
rule, quickly ends in retching and then vomiting, first of fo()d, and 
then of green bile. The t oiigue is coated with a dirt y-yellowish fur, 
and there is much thirst and constipation, the fa*ces at first being 
dark-coloured, and often scybalous. 

The liver and splee.11 are enlarged and tender; the skin is hot and 
dry, and if not already tinged yellow, rapidly becomes s«\ deepening 
in tint as time goes on. It is said that itching is sojnetimes felt» 
but we have never noted this. The conjunctiva arc tinged yellow. 
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like the skin. The temperature rises quickly to 103^ or 104*’ F.« 
and the pulse is regular, rapid, small, and compressible. At first 
the urine may appear normal, but sooner or later the characteristic 
stout-like colour appears, with pains in the back and burning sen- 
sations in the urethra. On the other hand, this may be the first 
feature of the attack, and causes the patient to send at once for the 
doctor, though he may not at the time feel ill, or it may occur at 
the height of the fever, as Kelsch points out. 

The mind may be clear or the patient may be brought to the 
hospital quite unconscious, and may remain so for days, or delirium 
may set in. After a few hours perspiration appears, and the 
temperature remits to about 100^ F., the urine clears, and a mild 
case may recover, while in a severe case, instead of the remission, 
hyperpyrexia, coma, and death may ensue. 

ITsually, however, after the remission the temperature again 
rises (post-hsemoglobinuric fever), and the shiverings, vomitings, 
and pains return, while diarrhoea, with motions full of bile, and 
sometimes also with blood or ha:moglobin, comes on. A motion 
with hemoglobin may present a most striking appearance, being 
mainly green in colour, with a reddish deposit on the surface. 

This second paroxysm may be the last, or it may be succeeded 
by several others, aftei* which the patient may recover. On the 
other hand, he may die during these attacks from exhaustion, or 
from hyperpyrexia and coma, or from anuria and ursemia. 

Convalescence. — ^.Aftcr the attacks the patient is exceedingly 
weak, and convalescence is protracted, and is liable to be compli- 
cated at any time with anuria, leading to fatal ursmia. 

Varieties. — Kelsch and Kiener recognize two distinct types — a 
mild and a severe, of which the latter is subdivided into three — 
viz., the ordinary severe, the fulminating with a rapidly fatal 
issue, and the uraemic t3q)e. 

Complications. — ^The most usual complication is the passage of 
haemoglobin or blood per anum, giving rise to ' dysenteric motions,' 
as they are often called. Muco-pus is, however, generally absent. 
Inflammation of the tonsils and salivary glands has been noted. 

Sequelss. — ^Thcre is nearly always grave anaemia and much weak- 
ness as the result of an attack, witli often stomach and intestinal 
derangements, but of all, the most serious is nephritis, leading to 
uraemia. 

Diagnosis.—Blackwater fever is easilv recognized, as a rule, the 
diagnosis being based on the hamoglooinuria with high fever and 
jaundice, and the severity of the symptoms. 

The differential diagnosis has to be made from yellow fever, in 
which, however, there is never haemoglobinuria. Acute yellow 
atrophy of the liver and Weil's disease are easily distinguished by 
the urine, which does not contain haemoglobin, and by the presence 
< of the peculiar spirochaete in the blocm and urine of the latter 
disease. 

' Quinine haemoglobinuria is not a serious disease, and can be readily 
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S reveiited and cured, and, moreover, is directly associated with a 
ose of quinine. Malarial hsemoglobinuria closely resembles black- 
water fever, but is definitely associated with subtertian parasites as 
a rule, and much more rarely with other forms of malarial parasites. 

Prognosis. — The mortality in our experience varies greatly, being 
very high in some epidemics and low in others. The mortalities 
given by Skelton are as follows: V. l*lehn, 4 per cent.; A. Plehn, 
6*8 per cent.; Slendel, 16 to 17 per cent.; Koch, 21 per cent.; 
B6cenger-Feraud, 23 to 24 per cent.; Schellong, 42 per cent.: 
Reynolds, 50 per cent. 

Bad signs are: — 

I. Persistent vomiting. 

2. Hiccough. 

3. Profuse diarrheea. 

4. High fever. 

5. Sudden decrease in the tension and increase 
in tlic frequency of the pulse. 

('). Diminution or cessat ion of urine. 

7. Coma. 


Good signs arc: — 

1. Little gastrO'inlestinal disturbance. 

2. J^ow temperature. 

3. Good pulse. 

4. Clear mind. 

It is usually said that a person should not return to the tropics 
after suffering from blackwatcr fever, but many people do return, 
and appear to remain in excellent health. Of course, there is the 
great risk of further attacks. 

Treatment. — ^This may be considered under the following: — 

T. During tlie attack. 

2. After the attack. 

3. Remarks. 

I. During thk Attack .--The treatment during the attack 
may be considered under the headings {a) Kecommended 'flierapy, 
(6) General Treatment, (c) Diet, (rf) Symptomatic Treatment. 

Therapy Rccommmded , — recommend the Sternberg-Hcarsey 
treatment in cases of true blackwater fever, as distinguished from 
quinine haemoglobinuria and malari<al ha:moglobinuria. 

This treatment consists in administering 

Liquor hydrug/ri perchloridi .. 3.') niininn. 

Sodium bicarbonate . , . . . . 10 grains. 

Water .. .. .. .. .. to x ounce. 

every two to four hours during the first twenty-four hours, and then 
every three hours until the urine clears. (For details as to the' 
Sternberg method see Chapter XLII.) 
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General Treatment. — ^In treating the disease, the important 
features to be remembered are that the patients arc often infected 
with malaria; that they suffer trom a great blood destruction, and 
therefore from great weakness; that, as a result of the blood destruc- 
tion, a severe strain is thrown on the liver and kidneys, and that the 
latter are apt to be damaged by the haemoglobin. In fact, some 
people think that the luemolysis tcikes place in tlic kidney, but in 
any case there is danger of blocking of the renal tubules, of nephritis, 
anuria, and uramiia. Lastly, the ilisease is apt to relapse. 

From the very coinmencemont, the i)atienl must bo put to rest 
in b(;d, and have careful nursing. A iTH)si import. ant matter is to 
flush out the kidneys, and this should be done by introducing water 
into the body in someway. If the patient can 1 ake liquids hy the 
mouth, use soda-watcT, albumen-water, whey, cold or warm tea, 
barley-water, or toast- water, in quantity. It vomiting is such that 
liquids cannot be n^tained by the sloniacli, usc‘ rectal eiieiiuita of 
warm pliysiological saline solution (0*9 ])er cent, of common salt 
in water) or sterile siib<uitaneous injections (temperature qS-.f F. 

J7'’ C.) of a mixture such as the following 

ClIciuiii (. Iilonilt' , . . . . , .^-5 j»r€iinnii*s. 

Sndium ctil«»n<lf .. .. .. 10 {{r.immos. 

IMtillcil w.itiT .. .. .. 1. 000 c.c. 

One liniidred to two hundred cubic centimetres of this mixture, 
properly sferilized, may hr used two or three limes a day as a sub- 
cutaneous injection 111 bad cases. 

Adam f^itrick nvomnuMufs thi* iiitravi^nous injivlinn of a i ii'iit stenlo 
sodium chkiridc huliiUoii. lit' hits iiijoLtod as much .is ^ juiits .it one liino. 
iiayliss* SoLution, luutfiiiiiiig (1 (ht icni gum .icacia .ind o'<) ])er cunt hcidiuni 
chloride, may also Ih* used. 

Diet. — ^'riic diet must be Jliiicl, preferably in the form of whey, 
milk, chickt'ii-brolh, albumen-water, and Beiiger’s food; but strong 
mcat-cxtracts should be avoided. 

If the vomiting is troublesome, an<l there is no diarrluea, rectal 
feeding might be tried. Fleiiiy of aerated water should be allowed. 

The condition of the stomach, liver, and kidnej^s may counter- 
indicate stimulants at times, but there is no doubt of the value of 
champagne and lirandy when they can be administered. 

Symptomatic Treatment. — may lx* relieved 1)y si])s of 

iced or cooled soda-water or clhimpagne. If these simple remedies 
fail, apply a mustard-leaf to the pit of the stomach. Tincture, of 
iodine in a strength of 1 to 2 drops in an ounce of cinnamon w'atcr, 
and administered orally several time.s a day, inav be useful. If this 
fails, h3q>odermics of morphine must be tried, 1)ut it must be ad- 
mitted that we do not like to administer this drug in blackwater fever 
unless compelled, and prefer to combine atropine with it, and even 
then to give as little as possible. Constipation may be combated by 
means of calomel in repc.ated small doses, helped if necessary by 
encmata. Diarrhoea should not be too rapidly stopped, but if it is 
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a pressing symptom, weakening and disturbing the patient, then 
tannic acid in 15 grain doses, tannalbin in 15 grain doses, or bismuth 
subnitrate in 10-20 ^ain doses, may be administered by tlic mouth, 
or enemata of tannic acid given by the rectum if there is also much 
vomiting. 

The heart's action should be carefully watched, and may require 
support by hypodermic injections of digitalin or caffeine. Calcium 
lactate, having a tonic effect upon the heart, and being also useful 
for other reasons in this disease, may be given in 10 grain doses 
twice or three times a day, or in the form ol the injection mentioned 
above. Extract of the pituitary gland has been recommended in 
cases of cardiac failure. 

Malarial parasites , when present in the blood, require treat meiit by 
intramuscular injections of WArrfA't;fA/f)r7V/e(p. 1 1 88) . preceded 
by a dose or two of calcium lactate, but the sulphate or bisulphate 
of quinine arc contraindicated, and should not be employed. 

Pain in the back .should be treated by hot fomentations, and if 
these fail and the symptoms be urgent, bv mori>hine givc'ii sub- 
cutaneously. 

A nuria must be met l)y vapour baths, before which a hypodermic 
injection of pilocarpine may be given. If this fails, dry or wet 
cupping of the lumbar renal area must b(» tried, and must be liel])ed 
by oxygen inhalations if available and by free purgation. 

Headache may lx* r(‘lievi*cl by cool applications to the head, but 
special drugs must not be given. 

2. After the Att.\ck. -If the patient survive the attack of 
true blackwater fever, which is often fatal, he should be allowed 
a long convalescence, with a change to a temperate climate' if 
possible. During this time he will require good, wholesome, nourish- 
ing food and slowly graduated exercise*. 

One atli'ick of ‘ blae^kwater feve*r ’ per se shoiiUi not lU'cessarily 
lead to the peMTnaneiit invaliding e)f the patie*nt fremi the trojnes, 
though \iG should be* warned that be re’tiirns tberele* at his own risk. 
If, howewer, pcrmaiie'iit elamage to any organ is also pre'se*nt, this 
should be the elecidiiig factor in stating that a return will be 
dangeirous. 

3. Remarks. — Such is the outline of the treatment which we 
advise, but otheir authors have differe*iil vie'Ws, and one or two 
of these may be briefly memtiemed:-- 

Pr. O'Sullivan- Bcsire strongly roconinien(l.s the dc'coclion or the fluid (extract 
of the root of Cassia bearrana Holmes ; the lalier can 1)0 obtaitu'd from 
T. Christy and Sons, Old Swan Lane, Uppe?r Thames St rwt, l.,ondon. .ind should 
be administered in i fluid drachm, well diluted with water, eveiy two hours at 
first, and afterwards at longer intervals. We have no oxiK*rience of this drug, 
but its introducer pratses it highly, stating that it relievi's all the symptoms 
quickly. Skelton says he has never sci»n it do any good, but that it does no 
harm. So well is the disease known in West Africa that several native remedies 
exist. "With n*gard to other drugs, atoxyl is said to bi' iiselcAS. Cantlie has 
used turpentine in mild attacks. Nightingale recommends sodium dimethyl- 
arsenate administered in i -grain doses thrice daily until the temperature is 
below normal for twenty-four hours. It is stated to soothe the gastric irrita- 
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tion and to dear the urine. Cholesterin in .doees of z gramme has been given 
at intervals of four hours until tvro to three or four mswe have been amnin- 
istered. It is given in suspension in thick milk« or as intramuscular injections 
in olive oil, and has been advocated on account of its antihaemolytic action. 

Prophylaxis. — Very little can be said with regard to the prophy- 
laxis, as the knowledge of the aetiology is incomplete. As black- 
watcr fever generally develops in persons who have suffered from 
malaria, quinine prophylaxis should be carried out in the manner 
already described in the chapter on Malaria (Chapter XL., p. 1204), 
attacks of malaria being treated by quinine tannatc in small repeated 
doses, or the drug should be preceded by a dose of calcium lactate. 
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CHAPTER XLIl 

YELLOW FEVER 


Synonyms---History — Climatology — illiiology — l^ithology — Symptomatology 
— Diagnosis — Prognosis — Treat mcnt — Prophylaxis — References . 

Synonyms. — Bilious Remittent fever. Acclimatizing fever. Inflammatory 
fever. Febris FLava, Pcstis Americana. Typhus Icteroides. pYench : Fi^vre 
Jaune. Italian : X*'eblire GLolla. Febbrc Amarilla. German : Golbfieber. In 
addition, there arc a large number of local names, such as Bulam fever 
(Grenada) ; Kendal's disease (Barbados) ; P(^t of Havana (Cubfi) ; lii&ladic de 
Sam (Martinique) ; Febre rimiittentu biliosa dos bezos quentos (l^azil); Febro 
amarello dos acclinuitados (Brazil); Magdalena fev'er (Columliia). 

Definition.- -An acute spcciiic iion-coutugious fever of unknown 
causation characterized usually by two ])aroxysms of fever, separ- 
ated by a remission or intermission, and accompanied with albumin- 
uria, jaundice, and haemorrhages, witli usually a normal, number 
of leucocytes and pol3^morphonuclear leucocytes. It is spread by 
the agency of Stcfiomyia calopm Meigen, i8i8 (synonym, 5 . fasciata 
Fabricius, 1805, non O. F. Muller, 176.4). 

History. — ^Yellow fever is believed to have originally" been a 
disease of the Ant illes, and to have attackc:d t he troops of Christopher 
Columbus ill 1495 in the Isle of Spain (St. Domingo), from which it 
was carried by the Spaniards 10 the inainlaiid of America. The 
endemic home of tlu* disease at the present time is the east coast 
of Mexico, wliere it was reported in 1509 at Vera (Vuz. and Central 
America from Cape T'ampies to Cape Gracias k Dios, and the Greater 
and Lesser Antilles. From this area it can spread by ships to various 
parts of the world, where it may become epidemic. 

The first clearly written description of yellow fever is that by 
P. du Tertre, in Guadeloupe, in 1635, but it sirtm became. wiU 
known from the epidemic in Cuba iii 1648-49: Jamaica, 1655; 
San Domingo, 1656; Martinique, i6iS8; and Vera Cruz, iligo. In 
1698 It was recognized that the disease* was being carried from place 
to place by ships, and a quarantine ordinance was brought into 
force, which lasted from 1709 till 1790, when the extensive wars 
of the period caused it to be ineffective, with the result that between 
1791 and 1815 most extensive epidemics took place, and gave 
ample opportunity for the study of the disease. In 1794 Drysdale, 
of Baltimore, in 1797 and 1805 Rusli, in Philadelphia, and in 1802 
Vaughan, in Wilmington, drew attention to the large^ numbers of 
mosquitoes and other insects which abounded in their respective 

Z229 
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towns during yellow-fever epidemics, though rare in preceding 
years. With regard to bilious remittent fever, a good account 
of this disease* was given in 1842 by Burton in the first volume of the 
British Medical Journal (t)U‘n called Xhv Provincial Medical Jour- 
nal). In 1S4S Nott.ol M«»bile, accused some insect or mosquito 
of being the possibJi* carrier of yellow fever. In 1876 Dowell, 
of (ialvcston, showed lliat nu>squitoes and yellow fe.ver obeyed 
the same natural laws, and in 1878 it was demonstrated in Mobile 
that quarantine oJ the patients, together with sulphur fumigation, 
could control I he ej)ideinic. But it was not till 1881 that Charles 
Finlay, of Havana, directly attributed the spread of the disease to 
the mosrpiit(». In 1882 (iorerd, having caused a mosquito to 
suck the bl<K)d of a patient on the fourth day of the fever, then 
allowed it at once to bite his hand, with tlie result that he developed 
in due course a mild attack of yellow fever. The credit of having 
supported the niot^quito theory lor many years in nuinorous publica- 
tions belongs to Finlay. 

In i8i\i Freire, of Ri(» (h* Janeiro, thought that he had discovered 
the cause <»f the disease in tlu* >]iai)e ot a micrococcus, and later 
C. Valle, C. Finlay, and (iil>ier each ch'senbed specific bacteria. 
Sternberg studied Hie ibsease loi years, but could find no definite 
bacterial or other cause. He. howeser, in a certain number of 
cases, came across a bacillus, which lie callexl ‘X.’ In 1897 Sanarelli 
announced that he had ftniml a bacterium {Bacillus icteroidcs) 
which he belii^ved to be the cause of the disease, and, further, he 
prepared a serum for its treatment. Sanarelh’s findings were at 
first confirmed by a large number of observers. 

In igoo Ree.d and Can oil announced that Bacillus X belongt*d to 
the colon group of bacteria.and B. icteroidcs t o t he hog-cholera group, 
and was probably identical with B. cholcrce suis. In our experience 
B. icteroidcs is not idimtical with B. chnleriu suis, but is a distinct 
species, although it plays no jiart in the tetiology of the. malady, 
and is merely the cause of a secondary infection. In the same 
year Reed, Carroll, Agramonte, and Ljizear proved that the disease 
could be produced by the subcutaneous injection of infected blood 
into a non-immune person ; that the disease was not contagious, 
and was only spread by the bit es of Stcffomyia calopus. The agency 
of the. mosquito was spet'dily confirmed by Guiteras, Ribas and Lutz, 
Marchoux, Salimbeni and Simond, PaikiT, Beyer and Pothicr, and 
later by Rosenau, I^irkiT, Frjuicis and Ih'yer. 

In 1903 Parker, Beyer, aiul Pdthier concluded Unit the adiological causo 
was Myxococcidxiim stcf^amyia, found in infected mosquitoes, which they 
believed to be an aniiudl puniMte closely res(*mbling a Coccidmni. Carroll, 
however, refuted this, as did Marchoux, Salimlx-ni, and Simond, and finally 
Kosenau, Parker. Francis, and lieyer clearly proved lliat M. stegomyia was 
a yeast normally found in nio.sqiiit(K\s. 

In 1905 Rosenau, Francis and Beyer showed that the disease 
could be communicated by the inoculation of infected blood filtered 
through the closx'st-grained I'usteur-Chnmberland B filter which 
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they could obtain, and therefore came to the conclusion that the 
csiusal agent of the disease must be of ultramioroscopic size. 

In 1909 Soidclin described the presence of ininiiLe bodies [Paraplasma 
flavigenutn) in the red cells of persons sudcriiif' from yellow fever, but tlieso dre 
not believed to liave anything to do with yellow (ever. Low and Wenyon 
have shown that Soidclin’s bodies arc common in the blood of yoiiiig 
guinea-pigs. 



Fig. 628. — Map of tiik Distribution of Yellow Fever. (After Mowstoad.) 



Fig. 629.-— The Distribution of Siegomyia calopus, (.After Nowstcad.) 


The theory of the propagation of the disease by Ste"otnyia 
calopm has been put to tlic jinicticai test of ])rop]iylaxis with most 
excellent results in Havana, Texas, Mtixico, and New Orleans, and 
in the works of the Panama Canal. The late Sir Rubert Boyce 
did excellent work in drawing attention to the yellow fever of 
West Africa, where it is extremely deadly at times, and which is 
probably a secondary endemic centre. 
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It is impossible to close this history without drawing the reader's 
attention to the great benefit conferred upon mankind by the labours 
of Reed, Carroll, Agramonte, and Lazear, the last named dying 
from yellow fever following an experimental bite of an infected 
mosquito. 

Climatology. — As already stated, tlie endemic area includes a 
portion of the Atlantic coasts of Mexico and Central and South 
America, as well as the Antilles. Some of the more important 
endemic centres at the present time are Guatemala, Spanish Hon- 
duras, Nicaragua, Costa Rica, Salvador, French Guiana, Dutch 
Guiana, along the Rivers Magdalena, Orinoco, and Amazon, and ip 
Ecuador. There is evidence that the Cape Verde Islands were in- 
fected in 1510-15, and that the Gulf of Benin received its yellow 
fever from this source in 1520, and it is possible that it has been 
endemic on the West Coast of Africa from that date. Boyce was of 
the opinion that it has been a disease of Africa from time immemor- 
ablc, but, though these early historical points cannot satisfactorily 
be settled, there is more evidence that the true home is Central 
America, and that Africa is a secondary endemic area, in which very 
serious outbre«iks have been rccordwl in the past, and where the 
disease is at times epidermic. 

From the endemic centre tlie disease can spread by the agency 
of ships until it reaches .jO" 5(/ N. (Quebec) and 34° 54' S. (Monte 
Video), which correspond to the isotherm of 60** F. (16° C.) for the 
mean temperature of the hottest mont h of the year. At its northern 
limits the disease is generally very mild, but at its southern limits 
it may be very severe. 

The areas most usually affected are the Atlantic coasts of North 
America, as far north as Charleston (32" 46' N.), and «)f South 
America as far soiitli as Rio de Jainiiro (22^ 54' S.}. Another region 
commonly affected is the West Coast of Africa from Senegambia to 
Saint Paul de I-C)a do. 

Europe has frequeiUly ])een attacked - -f.g., England (Sw'ansca) in 
1865, France in 1861, Spain and l\)rtugal in the eighteenth and 
nineteenth centuries, the last infection being in Madrid in 1878, 
and Italy (Leghorn) in 1804. 

The disease has apparently more than once reached the Pacific, 
for it spread in 1740 to Guayaquil, in Ecuador, and in 1854 to Peru. 

The distribution corresp<mds with that of Stes^omyia calopus, and 
the fact that the di.sease is* endemic in warm climates and more 
marked in the hot season, while it disappears in the winter of 
temperate climates, reai)pearing in the summer, coincides with the 
habits of the moscpiito. Further, the facts that it is carried by 
infected sliips and that it may affect low-lying regions near the coast, 
particularly ports, in which the dwelling-houses arc especially 
attacked, are explicable by its mosquito transmission. 

It appears to us tluitt the fever associated with black vomit, found among 
children in ' Grande terra,' Guadeloupe, must either be a form of yellow fever 
or closely allied to it, though possibly some cases may be confused with the 
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vomiting sickness of Jamaica, in wliich black vomit is absent (p. i0t)5). At 
the same lime it is interesting to note tho general similarity between pappataci 
fever, dengue, and yellow fever, wliich appear to form a group of closely allied 
diseases. 

Y(‘llow fevL-r has been recorded by lludelld at Diiifjuira, Maliiiia, 
Ouida, bclwveii Kayes and llio Niger in the Sudan, while cases 
have been reonled in Java. 

/Etiology. —The oausil agent exists in ilio. blood of an infected 
])erson, as can be j»ro\vd by llie fact tliat the subcutaneous inocula- 
tion of '»■! c.c. of thr infected blood into non-iniiniine pel sons 
])ro*lncos ciH.icks of \ Ur distM-^e, but it cannot be spread to man by 
po'>t inoricin wi'nnds. 'ri»is c;»us.d ngi lu .ij)pt*ars to be, at b'list in 
(Mi'-of i[^ -.‘.iMi (»t j'\ceecliugly siiitiU si/i*, for diluted bliKid filtered 

ihii)ii-:h .1 I'.iiieui f 'h.iinbt-rl.ind 1 > bougie can st ill cause tlic disease 
if inoeiil.i ed jniKi\ eiioii -l\- into j nun inimnne 

A«.<*i)rdiiiir to S'Silrlui it is .t *.111.111 pmlo/onn (PiUiil'liima jlarigenum 
Si'jilflni, n).iiO ill till* if.l blfitiil cells, but 1 lic' [)ir.i-iiiJC lurms •lf':cril)i*d 

b\' till .mili'U' aic unw 1 i»m iiIi'hmI lo i)o aiLef u:ls. 

li IS o!i\:imis 1 v .1 I'vilig organism, aiul not a chemical substance, 
iHe.in-e ol ill*' “nu' it hikes to d<\elo]) in man ainl the mosipiilo, 
for 'hr iiujiimiou period in man is iisiiallv ilnee il.iys. 'I lie mos- 
(piiio, in oid.M io bfconie infected, iniisi bite a ]>ali(‘iit iluring the 
Ills! thiie «1 ivs ol his illness, and tlini lonr.eeii il.ivs iiiiisl (‘lapse 
before Jlie inlee’«‘d iiiov[niio can transmit the disraM- 

flir piool ol ilie 1 1 .iiisinission of till, disease by Slt\nvhyiit lalopita 
w»»s woilb'd out b\' l\*tMd. Carroll, Agi.iinoiile, and Lazear, by c(»n- 
s rncii!!'.', a jiui -]»i ool l»nilding div’uled into iwi) gii.it -])i oof coiii- 
l> ii'i men* into llu* first of whiidi infected inos'piitoeswei e liberated 
and .il|ow<‘d o bi'e ,1 non iinniniie, wlnle oiiiei non-iinmuiies slejil 
111 tin stCoiid eoiiip.ininen' . Ihc man in the liiM ra»m]Mrtiiu*nt 
de\ i-lojird an ai l.'ck of v( How b x er. w hde 1 1 e ot In i s did not . 

Non niiMinne-, iix 111", 111 gn.i! piool !ioii*.rs. wit h art '»d« ^l»f clothing 
be-l*Iing soilril with nine-. I.ecrs, bl.«ck \oinit, e'c., lioin cases 
of yelloxv lever, did iioi coiiiract the ili.e.ise, I hough aftei this 
e\]’»erinu‘iil was liiiislu*d sonu* weie infect (‘d by meaii^ of the bites 
ol iiifecied inoM[m{oes, I Inis ])ruviiig that tliey weie not iiiimniie. 

.VLirchonx ami ’shnoinl exi ended this kimwlc'dge liy showing tliat 
a can lix'e for some thirty ilays, *ind lay seven batches of 

eggs. Those laid aflei the twelve days’ incubation by an infected 
iiios'piiio arc also in(i‘Cled, and o«in transmit tlie contagiiim viviim 
to a secoinl generation of nioscpiiloes, l)nt tliese cannot infect non- 
inininnes until fourteen days aft ci hatching as iinaghu's. 

The iieAX' g<*nerat ion of Steamy iu were M upon glucose, and were 
made to bite .1 recent non-iniinnne arrival in I^razil, bnl 110 infection 
followctl. A wc(*k later ilie s-um* mos(iiiilo was allowed to bite 
the same iieison, who I hen de\ elojied a ty]>ical att ack of yellow fever, 
from which he siibseiiiieiii ly recovered and was hnind to be immune. 

This isbedieved lo iiKlicaU* that a mosqtiilortxjuiiesa feed of blood 
Ixfforc it can ]>rodnce infi'Clion. 
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It is also slated that before a slcgoniyia can lay eggs she must 
have a feed of blood, the eggs being laid three days hit vr, aft er which 
she is said to feed only at niglit, while befoie this she feeds during 
th(' day and during the night. 

From this it is argued that any stegoniyia wliich Idles in the day- 
time can h.ive only iinmatiue parasites, and iheicforo cannot 
produce an infect ioii. 

A mosquito can ])rodiic(‘ yellow fe\er some fifty-seMii days after 
infection, which appears to become more viriiient the longer it 
remains in the insict, es])ecially if ihe.airtcni]Kiatmeis27‘' tej 28'' C. 

Further, the contagiimi vivuni can aj>i);iientJy exist in man 
and Sic^omyia caIof)VS, tlioiigh it is tine, tli.d a chimjian/ee, aftei 
an incubation of three da\ s, siiffei id Jroni a 1yi>ieal attack of j ellow 
fever, induced by exjxi iniental inoMjiiito-bnes, as was shown by 
Thomas in 1907.' Xo mher nioxpiiio so lar lias been jinncd to 
carry the inh ciion. It a]»]H*ar^. also, that the dcve.lojmunt in the 
niosqnito (le]'.ejnls to Minu- extent nj)oji ilii* air leiii])eratuie, as in 
tJie case of the malarial jiaiu'-ile. 

Thtauas laas siu (‘oeded iji piixlucMi^ n rractiim in a rhinipanyiio five lUiys 
after jnfoetion by tin* bile of an inlecteil Ste/jowvia, «ind 111 ^;uln£^l-I»igs from 
lour Jiiid :i half to lbirH'<*n days alter U*ing billeii by inleciei! 
ll must be remeinUTed llial in yellow fever epjdetnus il is stated that dogs 
and li)\vK are supposed to l»e ill but fiom wh.ii cause is unknown. Manson 
luis suggesled Ihiit the dise.tst' iiuiy Iv kept up by animals. 

The ietiology may tlieieioie be snninianzed by saying that the 
causation is an animal ])aia*^ite. living in the blood stieani ol man 
and in the body ol mlo/ns yieigen, iSiS {S. Jusciafa 

Fabricius, 1^03,701;/ O. F. !Muller, J70.p,bvtlie biies of wlbch il can 
be transmitted to man aiul ilie dniiqiaiizee. 'JJie bJooil oi tlie in- 
fected man is traiisinissixe only during Ihe iirst iJirte to lour days. 
Sft\i:(myicf atlo/yns I;egin> to be infictivi* ioniuen days after the 
transinissi\ e fe<-d. and reniniiis infeel ive for at least another forty- 
three (lay<. I'lnd it Jias lu i n i lainj«-il lliat it can ])ass c.n the infi ci ioji 
to its young, which n quin a fi i d of bh.od belon- the vims bi ci mes 
inficlivt. Dining tJii> noii-iuferlivo peric.d they liile during the 
daytime, but do not after thoii first feid and Du* de])o- itioii of tlieir 
first iggs. It IS ]u)ssible tlial other sj ecies of Sicf^oinyia, in the 
futuic, luav be ioniid to be earners as well as S. calnfyn^, 

ITiifoitiiii.itcly, .LCiording lo Theoliald, it is ncccssriry to chango Iho old 
name Sttsfowyin Jasnata l''abn(:ius, 1805. to S, frahr J)esvoidy, 1827, or to 
S. calofus Ali-igcii iSi.s 1 hough ihore is sotui* doubt as tu vvlif*ih<‘r tlie latter, 
which is, of louisc, the oldi-r leiiu. ically applies to the jiis«M.t wo know as 
S. fasciata. The jc-iiNiJii for this c hange is’ lH*c;Lii.se tlie term fttst iata was used 
by O. I'. Muller in I7i).| (lud by de Villers, often wrongly spelt Vilhers) for a 
CuJc.v distinct from S. fasciaUt J^ibruiiis, irto5. More recently there seimis 
to be some doubt as to the correct ne.ss of tlie new Icnii — tluit js, 5. calopvh — 
and a return to the old term, 5 . fasciata, may Ik* necessary. 

Spiroctuelc , — In iqoq Stinison, n-porleil the prest uce of a spiro- 
chicLc in yellow fever (.S. inli'rrnf'itnii Slimson, iqoq), but no im- 
portance was given to this observation. Kerently Noguchi has 
cultivated from tin; blood of .several ca.^es a sinroclnetc somcwliat 
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siiuiliir to 5 . ictcrvhccmorrha^ia*, and has named it Leptospira 
icteroides. 

Pathology • — In yellow fevcir the ci‘lls of the liver swell, and, 
pressing upon tlu! bile cajnlliuies, obslnict the flow ol bile ami 
cause a liepalogeiious jaundice, characlci i/.ed by yellow staining 
of the skin and tissue-^, and by the prest'iicu of bile in tlie urine. 
Further, the swelling blocks ilie intralobular capillaries, causing 
congest ion of all the viscera draineilby the ])orlal vein, but especial^ 
of the i»yloric end ol the stomach and tlie duodenuni, because of 
the arrangement of the \eins IroJii those parts. Ihis stagnatioji 
of the blooil may allow a secondary bacterial inlection to take 
place, which shows it set feci ontheijilesline and s])lein. 

The liver cells degeiierau: so cMeiisiNely ill bad cases as to caio»* 
the urea Juuclioulo l)ecnnMder.d)ly lessened in activity, andthei eby 
a coiiditjon of ammoniaiiiia coim^ about, which )Modi:ces most 
seriou.-^ to\ic i‘ife<:ls u])oii i he bi.nii -ami oiJkt organ^,. In addil .on, 
the dise.ise in some way seriously ailed s the eiid(»tlH*Jial lining ol 
the blood ca])ilLines, ])ioducing Jianionhages in various paits ol 
th(‘ body. It these leading features ol the. ]>alhol(»gy aie borne in 
iniiid, the posi-iinaimi .ij>ptMranci s and tlie s\mpioniaiology will 
be easil\ undei si(;od. 

An attack generally confeis a lasting imiminiiy iijHUi a peison, 
and second attacks an' rare, and it a]>petiis tliat the so-called 
racial iinmuniiy oi ]i<M)j)lr lixing ni endemic legions is really an 
acqiiire<l immuiiitN, due •<) mild att.icks in childla.od. K(',lati\e 
iiiimninty ran be aniniK'd l»v m«»cnIation of infected bl(;od liealcd 
ti' .55 f'* f**f 1'^^'* mimiies. I'lirther, it is found that tin* seiiini ol 
a cinn .slrsceiit has some j>r«»t( d i\ e ])iiwer. 

7 V/C laTe is JKJ milked aUcial ii»ii in the nninbi'is (•! 

apprara.nci' ol the erythn rvies, e\en in hitiil c.ims. A liw uoiiihj- 
blasis aie saitl lo In* pK-sriii .•( imu-'. ( ‘m I he oil.rr haiid, t heie is a 
decided loss ol lia inoglob.n, though this is larely nu.ch ledi.ced in 
the first ihiet' oi hair «lays; ami liamoglolniiaifiia is said t«» (ccur 
in fatal casi*s beloit' dealli. Jhit this (hies not appeal to conick!e 
with the Jail of -^picifa: gravity, which may be ])n seut wilhinii loss 
ot ha'iiiuglobin. 

Tlicleucocyiesdo iu»t a])peartobedist iiicily inciea^ed in numticis, 
varying from .p. 2 oo to jn.noo ]>er cnb.c milliinelie, thi* iucicare, 
when pi('s(*nt, being largely caused hy ]K)lyni(Upliom.clear leia'o- 
cyles. 'I'he coagulation ol the blood is diminished, and ammoni- 
it'mia isihoiiglit »o be ]>resent in bad cases. 

The C7n«t*.- - Albiimon aj)])ears early— as a rule, on tl.i* second 
day- -and increases in 4uaiitiiy reinaikably, esjKCialiy in scvcic 
cases. During convah'j-cence ii may disapjH'ur, or may last for 
months. Bile, is jtiesi'iit about the. fifth (u* sixth day, and icd blood 
colls may also occur, tliough leucocytes are rather rare. Casts are 
presoul- - first hyaline, then granular, and finally epithelial. Urea 
is dimiiiisliod in bad cases, and ilu; diazo-n'aci ion is believed to be 
absent in uiicompUcnled casus. 
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The r(iW*77.--Tlio vomit is olti-ii distiriKuisliod as whito, red, iind 
black, rill* while is acid, colmirli oi I)ilc-staim*d, and ih (:oin])()s»('d 
Itir^i’Iynl jiiucii^. Th(;i(*<l voiiiil coiitanislirijL^lil l)loo(l,w]iiletliel)lack 
is aciii, roinaiiiiiif^ hyclrocliloric ticid, rjiitlielial cells, red corjmscles, 
fat, ilebris, and micro -or^tiiiisiiis, itscnliMir beiiif' ductotlu* prcscuce 
of liicmo^lobin, tiiriud lo acid liienuilin by tin* liydrocliloric acid. 

Morbid Anatomy.- riir skin is yellow from bile-pi/^meiil, an<l 
blot died wilh ]ioM-iiioneni lividity and hiemorrliages. 'i'lie iiiiicosa 
of the loni^iie is li-'siiied. and tlie mouth may lu* covered with Idood. 
rhehvei In \ (‘Ilowisli oi brownish incolouiMiiarkcd b\ h.emoirha^es. 
'rill* ei IN aie -swollen and in a state ol advaiici-d latty degeneration, 
rile jLjall-bl.iddei coiit.iiiis inspissated lule, sometimes mixed with 
blood, rill* sjilei-ii IS normal in .sj/e, but mav be cojif^i'Nled and soil, 
rile stoinadi and l!llr•^l im n nuy l)e hill ol bloof], usually in the foim 
of a bh'ek lionio.ueiM on^ i an v ibiid eoiilammi; black ]»art ides, and the 
nm«:oNa ol the aomaeli, i Nj»ri*i.illy i Iiat oi t he pvlorns .mil dnodennm, 
Is ii'sii.'llx muiji ''Wolleii, aiul the niesriiieric {glands may ‘sometimes 
be enl.ii;;ed. I'ln- knliH v- .ill , as a iiile, iiormal in size, and show 
Nii^iis of Noim con:;eN! ion. 1 Jowin.in'sc.ipsnles .lie said lo be dil.ili d, 
but iliis IS not c'liiNtani. I he cells of the tnbnies show latty de- 
I’eiii i.it ion. ,111(1 1 lie hinieii ma\ coiu.iinei annlar (li'bi is. '['he sii])ni- 
renal c.ijiNiiles in.iy be liyper.iniic or show hit tv de^eiiei.iiioii, but 
iieilliei ol iln-.e Is const. ml, .iiid liv]nTa-nii.i or l.iitv detL*eneral ion 
oi the ))iinn irv l>oily and the ihvioid t;J.md ba\e been ilesciibed, 
bin aie not iinportaiii lliebl.'ddei !■> n-n.dly emi»ty. Ibelieait 
sliow.N eci'livmoNrN. aiid elhisioiiN mav In- loimd in the ]>ei icaidiiim. 
rile IniiiiNiiiay bee.oiii^eNied, aial li.emori lia.ees in.iy be loimd bene.'illi 
the ])lenra. I he iiteiijn* inne.O'.a is coniieNii*d, .md tlieie mav be 
blood ni the I'.avii \ . ris’ meniiii;eN u) i be brain .ire e.ontieNled. and 
h.'i'inoirli.iLjJC s])ots in i\ be m i n 

Symptomatology Itn nhuUvu. .\ii e.x.K'i knowh djL;e ol llu* li ii^l h 
ol tile mcnbalH'ii ]>iiiod |n ol ibe nlmosi im]>i)rlaucc fiom a jmo 
|)livlaciic i>nmi ol View, t'alcul.iled lioiii ex|>crimental inosipnto 
liile-, It wirie- fiorn two «lays iweiily-iwo lionrs to si*veii d.iys live 
lioiirs, bnt the laltei lii^niew.is m a man who li.id laid a mild att.ae.k. 
With let^.nd lo ibe loriner juriod, it is ibc shortest actii.'il record, 
bin some mole donbifnl fi.qnn s, as low .is two days one lioiir, aie 
gixeii b'\dndiiiii the man witli the slight attack, tJie meubation 
period, .is geiur.illy given by American observers, would be from 
two d.iy.s ixveiity-two liouis to si.\ days two hours. Mardioux, 
Scilindieni, .iiid Simoiid consider that the incidiatioii may bo as long 
<is twelve days, .uid dr.iw t liNcmidnsion from iiiocnlalion of modified 
blood serum, and .lIno fioni naiiir.il infection. Carter’s c.'irofiil 
(diiucal n*cord.s, liowex er, gi\ r t lit* incubat ion period as varying from 
three lo five .ind three (pi-irler diiys. 

The average time apjie.irs to he. about five days, l)iit to be on tlie 
safe sid(* .it least six lo seven flays must be allowed. 

The Fever,- -The fever is divisible into two ]>ciroxysnns, sejiaraicd 
by a remission or intermission. The first attack is characterized 
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by headache, pale, then Unshed, face, injected eyes, and pains m 
the body, and after the second day albnniiniiii.i: while the sec(»nd 
attack shows the jaundice from which the rlise.'ise obtains its Jianie, 
and tlie ha*morrhagcs, of wliich black vomit and black mot ions form 
such omiiifuis signs. 

Onset, — ^IVodromata are iisnalJy absent, bin gc'iieral malaise may 
be felt for some little time previously. The attack begins with a 
sensation of coldin;ss, with or without rigoi^. and with severe frontal 
lie.idaclie, pains in the. back and limbs, while the Jaci*, al tirst pale, 
becomes Unshed and painful, the skin congested, the e\es brilliant 
and inje.cted, and photoph(d)ia is often pre.sent The tuniu-ratme 
ra])idly rises to io,j" F. or moni: the n^spiration (piickens and is 
laboured: the* pulse is quick, lull, and hrumding, Teaching to io<» 01 
120 per minute. Tiie a]»])('tite is lost . and there is usually vomiting, 
associal e<l wit h pain and tenderness in 1 he region of I he pylorus, ami 
usually const ip.ii ion. The urine is genc'i aily diminished, acid in 
re.mtion, with a high specific gravity, and albumen is ju-eseiit from 
t he first nr second <l.iy. Its ]>ass.ige mav cause a seusat ic»n (»f bm n- 
ing. During this j,t age theie is<if!en insomnia. 

I nteymission. — ( )n the second to fourth dav thi* n missH»n se!^ in, 
the temj'euiture either chopping with a *Mi■^is. ae.comi»anieil by 
sweating, to normal, or remitting to alxuit loo' F.. the llush and 
pains disappe.iring. In the former case tin* diseasi- ends and rem- 
valesceiict* iTegins. Mon* usually, however, alter a few luims’ le 
mission, during wdiich the])atieiH fc'elsmuch bettir and sleeps well, 
the l('ni])cratur(* ag.iin iis»!s to 104' or n»5' I"'.: but a most chai- 
acteiistic feat me, calh'd ' Kaget 's sign,’ now sluiWh iisell, in that Ihe 
pulse, does not increase in ra]mlity as tin- teinjxjrai un* rises. On t lie 
contiary, as cl.iy.s go on, the ])ulse-r.ile tends to become- slower and 
slower, wilhoiit n-gard to I he leiiqu latiire. 'J’hi.s sign de]»end.s iij)on 
the severity of the* case, bcuiig moM notici-.d)Ie m severe types, in 
which it may be only 70 lo Oo |)ei miimle, tln)ugh a-^^oeiined with 
a high teniperatiin*. 

Sdrond Attack.- 'During the second att.ick all the syiiqUonis o| 
the first paroxysm let urn. but the* congestion ol the skin is nc»t so 
marked, and the y(*llow tint of j.iundicc* ap|HMis for the first time, 
and dee])ens as tin; illness ]>rocee<ls. The* \ «»mit iiig ^ind t(*nd(*niess 
in the stomach return, and aie assockiteil now with much tliiist 
and j)rosiration. 'fhe longue is dry and liirrc-d, with red lip and 
edges. I hemorrhages may now occni fmni tin* nose, month, or 
nlerus, and the bad signs of black vomit and lueliena may a])in'ai. 
The urine diminishes in quant it v, and the albumen increases. In 
bad cases its e.xcrct ion may totally cease. 'fluTe g* iieially iiiiicli 
restlessness, and often dclirinm. 

Terminations , — ^fwo courses are now ]>ossible. 'fhe first is that 
after throe to four days' illness the tem])eranire may decline, tJie 
urine increase in amount, the albumen diminish, and the vomiting 
gradually cease; while sweating may occur, and ilic iiatient, passing 
into a deep sleep, awakens on t he road t o conva I«*sc(*nce. The second 
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is tliat llie fi‘mporalnre does not (li*clinn, the jaiinclico doopens, 
li;c:no!rlicLi»t‘'<aj>pcaruudortlir skin, and Irom Iho roginns iudicatrcl 
:il)()Vf, liiocou^di, siibsnUus tondiiiiim, clammy sweats, aimria, 
and convulsions load to dcatli, which may, howi'vcv, lake 
])i.ico hoforo the full do\ih)pinoni of those symptoms by cardiac 
or rcs})iratory failure. 

Varieties. —'riiroo vanotios may be rocopiizcd, thoiij>h some 
authors describe mon*. J'liom* are the mild, the sovoro, and the 
m ilit^nant. Tho indd typo consists of sim]dy tlio first ])aroxvMn, 
in wliich Iho lunpiTatniv do(!S not rise abovi' toj* F., Iho urine 
o mains alhiimon, and tho fovoi ecsi'^os b\ crisis on tho second or 
fhirj day. The severe type 'ihow-. the o!i. tractors ^ivon above as 
typical h»r tin* tlisoaso. Tlio in.di.iiiianl typo. bof:(ins wiili hif;li fever, 
105'' to 107^ F., will) violtji! MiiiifTiiio. and tho early a]>pearance 
of black vonin an I nifl.i !>a. wiim tiu j-ationl (piickly l)«*comes 
delirious, and dies in ihr nut iai lovn*. 

Complications. ■-Any])n‘-exisiint; ])ai holot^ical condition is siTioiis 
m vollow fcviT. I)ut renal and cariliaeaifee:ionsare]K*r]iapslh«‘Worst. 
(iainxreiie, al)Ma*sSi*^, coini**s‘ion ol tin Inni/s, and int nsMisce])t ion 
an- p'K>ii)le coin]>licat ions ariMnir in the coiiim- of the diseasi'. 

Sequelm -dJoilv, and ahsia-'.-.o's, d\M-n1(Ty and liepntitis, are the 
eo’irnon so pieU, but nsnaliv eoiival«-se< nei* is not coni])iirati'd or 
pro'i.u'ted. 

Prognosis.- -'I’iif moitahtv J'' ver\ Xaiion-^ly iiMi.illy 10 to 

-5 cent, for the rniterl S'.«ites .ind l-.njopi*. .ind .15 to So j)er 
cent, ior tlie eiideiiiic an\i ainl \Ve*^t Africa. J li^- i xireines are 
0*5 to (j j*5 per ceni . 

.Ml cases oi velhav level inu-si be euiwi(hr‘-»l s( rioii'^, o'^pecially 
if complicated with |»n'-i;\is{ iie.^ di-i-a-.r, .iiid constant c.ire iniiM 
l)e taken to jnoasnre the daily ([iiaivsiv ol mine ])assed, and to 
estmi'ilc the amount of albunien; lor maiked diiiniiution of the 
urine, especi.illy anuria, is a .tfr.ive si/irn IJi;.'h lein])eralures. black 
vomit, me.heivi and otla-r lueinorrhaf^e'^. and marked disturbance 
of the nervous svstrin, are all Ijad <»ineiis. 

Accordinc: to Siernliert;. if the tem])eialnre does not rise over 
103'^ F. the ju'ojL^nosis is usually f^o(»d. 

Diagnosis, ---riie ty])ie.al symptoms m an e])i(h‘inic will hardly ho 
mistaken for any oMier disease, but the mild i-arly case is very difli- 
cult to r<*iv».£ini/e. 'fhe be-,^ f(»r a j>osi!i\e diagno.sis are the 

early albuminuria, the e])i#4.t;tnc tenderness, and, later, the j.inn- 
dice, witli Fai^i'F'. sif:;ii, and the black vomit. 

Difft^reMial Diuitnnsis. - The most important diseases to difh*ren 
tiale in tlic first s^ai^e are (h-mjjno, subicrtian malaria, blackwator 
fever, and r6;Ia]).sin^( lever. Den.i^iie may be recognized by the 
absence of albuminuria, the prelim inaiy rash, and leiicopeiiia; 
subteriiaii malaria by llie parasites in tlie blood, and in some cases 
the typical fonr-bonfly temperatnre chart ; blackwater fever by the 
liaemoglobin in the urine ainl the inomunicloar increase; relapsing 
fever by the parasites in the blood and the leuciKjylosis. 
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Treatment. — There is no specific remedy known for yellow fever. 
The usual treatment, if the patient is seen on ihe first or second 
day, is to give repeated small doses of calomel until 3-5 grains 
have been administered, and then a draught of magnesium sulphate 
and sodium sulphate. Ttien employ St enil)erg’s iiuxiure, wliich is; — 

Sodium bicarb'jualc .. .. .. 150 grains. 

Percliloride of mercury . . . . . . grain. 

Water . . . . . . . . . . Oo uunces.. 

This IS given in three lablespoonfnl doses every hour. 

rnnitmint . — Vs the cause «)f the ilise.i^o is unknown, the 
ire itmoiit must aim at the prevention of tlie spre id of tlie iiifoclion, 
the rapid elimui.it ion oi the lo.\in->. and the alleviation ol tlie 
symptoms, fo prevent the spread ol the diMiase, the ])at ieiil ’s l)<*d- 
rotmi iiiusl be reiideicKl giiat-pn»ot. TIu* **.\crelion ol the toxiii-^ 
must lake place by tiie liowcls, skin, and kidneys, and liievelore 
it IS necessary to encourage the .act 1011 of all three. 'I'he aenon ol 
the bowels can be miint.iined by eiiemata of t i.il>le*^poonliil ol 
sodium sulphate di^'^olved in a pint ol warm water, and given 
morning and night. 

Wjien there is sevei headach a hot miisiaid fool-haili may be 
giv«;u, w'liicli relieve th lead. Alter this tlie patient is 

warmly wrapped up in blankets, care ant aken that lie not 
opp ssed by the. clothing, lor only those wlio have been seriouslj' 
ill :an a]>j)reciat(‘ how einb.irrassiug the weight of hea\y blankias 
IS to tlie he.irl. Ii is lioped that by tiiese means ilie action ol the 
skin will be siiniiilaUid. 

In order t(» dilute the toxins, and at the saiiii- lime to stimulate 
tlie iciioii ol tin* k liieys, an alkaline tro.iinieiil, with pleiiiy ol 
Iluid, is rc.painMl. 'Iii.s c.'in be el'lected by administering j to 
4 cpiarts ol iced Ci! .Mm variety ot Vnrhy water in tlie twenty- 
four hours, or tin. same (piaiitity of .my alkaline nimeral water, 
to each pint ol wliich jo giaius ol sodium bicarbonate have been 
added; or l)y Sternberg's mixture as recommended above; or an 
effervescing drink can be made up of sodium bicarbonate and Iresh 
lime-juice, iml care should be taken that Ihis is mixed in sucii 
quant ilies as to be neutral, and it may, il necessary, be combined 
with sodiuiii sulphate. If this alkaline treatment cannot be given 
by the mouth, then the bicarbonate of soda must bo administered 
as warm eiiomata. 

SymliUmiaiic Treatment . — ^.Vs regards symptoms, if there is great 
pain, this can be relieved by a small dost' ol plienacefin, while 
severe lumbar pain may be relieved by liot lomeiir.atjoiis; but if lio 
urine is passing, the warm mustard bath will be better. 

Vomiting is treated by sips of iced Vichy, iced champagne, a 
blister to the pit of the stomach, a dose of a mixture containing 
chloroform, or a liypodcrmic injection of morphia. 11 there is 
much fever, this must be treated by cool sponging and cool applica- 
tions to the head. 

Black vomit should bo treated by the application of the ice-bag 



124 ^ 


YELLOW EEVER 


to the pit of the stomach, and Jia-inonhagcs in general sliould he 
met wiili doses of calciniu cldoiiJi* or hypodcrniio injections of 
adrenalin or ergot in. 

In tliese bad cases it is advi^rd by st>ine auilmis to nih olive oil 
into the skin in qiifintity, with a virw oi ladiiiing tin* endothelial 
cells of the Mood cripilLii h s v% iili l.illj’ panicles, and hO ])rotecling 
lliem against the action of thr toxins. 

Annria requires treatment by ln>l lonn-ntatiims to tlu loins, or 
ciip])iug and hot-air h.ilhs and (*arroll I'euiinniends t he inject K'U of 
15 gr«iinsof urea, fit Jut Iiypodermically 01 by tin* red nni. with a view 

10 si iiniil.il ing ivnal acti\n\, on ihi ground ihat in thesi brul cases 
the ])n>dMct i«*n of urea by ilu' livd isiU)*. snJIieu nl h»i ilial jnirjxjse. 

Cardiac laihiro reiiuiu hyix'ddnuc injections ol strycJinine, 
canii)hor dissolved in etlu 1 01 oil. cn ^ijn]»lv d In 1 . 

hid.- \o foori -.hoiild l»( ei\in loi Iwo oriliiee tlays, ])nl only 
the alkaliih* drinks. ;.nd rli:iiu]Mgne il necessnr\ . iJsi aha being to 
relieve I he 'slomach .in<l]»rr\t lu the accnninlal ion ol w.is*e ]>i*iducts 
in Ihe syv,.'f in. arnl ‘-f) to m\ e ihe kidiu*\ lioni 1 «jo nun li woik 

.\lter t Ids t iini-, or il tin tmqx i.iiiii e is in-low io^> I-'., milk and 
linU'-w.ileT, to.isi w.'ili r. and b.ii li y w.il 1 1 ina\ Im* g.iM ii. With 

11 view to saving t isNiu wasU- and e.elt mg l.u iiiio i he < nenl.'o ion, 
jMiic lio/eii cream, <:o]«i white wme-ji lly oi himnijilly, should 
be .givi'ii, o! oliv*’ oil adiiiMii^N nd by lln- nioiiih or iiil>bed inl(» the 
skin, as indicated al)«i\ i . 

\fter the teinpn .ii iin h,is bedi iioMii.d hn M.nu thru* days, 
cliickeii -broth. ciis:;iid-|indding, bl.iiic in.snge cte. r'.in he died, 
and a few' d.iys lat er ihe diic ran ]>e gi.idnallv inereased. 

Strong beel ixirads and sMohj^ aleohohi* -‘iimnlains should be 
avoided, llu* b« s( simuil.int lu ing lei d edianijMgin* m 1 .ihle'qxu.nfiil 
dosi'S. 

Prophylaxis.- Yellow* hxir is giiieiallv emiMVe*! Irojn one 
]>l.LCe to aiioiluT by .shi]>--, hnl in oidei to jiicHlnce :in e])idemic 
se\ el .d lac! Ol s ai e neces'^ ii \ \ I/., easrs oj ■ lu* <li ^ ase 11 oiii whieh 

mlof^tts mav hectam iiihcud, io;^Mlui W'iih eonditioie. 
of te.niperatnn . moi-,'iire, etc., suitable )oi ilie de.\ elojuin nt ol 
the germ ill the niooipino, and aKo ioi ilu ]>i o]>agal ion oi IIk* 
moscpiito itself, togdhei w'llli tiie 3 »ieM*nce ol non nnnmne 3 »eo]»Ie 
lor the movpuio to infect, ft is also iiua-sary t(t he.ii in mind 
that the ineiih.it ion ju iiod js usu.illy Iroin thii*e to six d.i\’s, and 
thcrelore <pi:«i.ini me niiisi be of at Je.i.st live d.ix-*. 01, io be on the 
safe side, ol m.\ or seven days’ diiniiion. In older that the mos- 
quito may become infected it inusl bile a ]»atJi*ni dining the first 
three days of the illuesN, and aiio.lier loin teen days must el.ipso 
before it .is able to inhei non-inminnes. 'J*Jiereif»re an mlected 
ship must be anchoied a( U-.u^t a quaner of a mile from the shore 
and from other sliijvs. 'flu sick must be ]daced in moscpiito-j-.roof 
rooms, the crew' quarantined for at least six to seven days, and llu)^ 
whole sliip disinfected by a CLiyton's disinfector, ineferably be- 
tween 9 a.m. and 3 p.m., while tlic mosquitoes arc quiescent. 
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Dock-labourcrsworkinj^on suspeclocl or disinfected shijis slinuld live 
in special gnat -proof buildings, and l)e under medical supurvision. 

With regard to an infected area, it must be renu'iiibrred tluit 
St&c^omyiu calo/>/is is essentially domestic in its habits, tlial it it 
act iveirom 2 ]).in. till early morning, but that it is quiescent bt-iweiii 
the hours of 9 a.m. and 2 p.m., when, thereioiv, visits can be m;ule 
to infected areas without risk. Vurther. the mos«iuito is known 
to bite dead bodies and suck the blood, but tins will -;eld(>m iiilecl 
it, as a ])at ie.nl generally lives longer th:ni the thn-e d.iys during 
wliich tile dise.ise can be c<mimunicated to the mostpiilo Lastly, 
it can ])ass through a scri*eu with fifteen meshes, but not tliiougli 
one willi twenty meshes to the inch. 

The mn^ipiitjj d()es not die niter Living its egLi^, but lives until 
it li.'i'. l.iid sevi'ii hatches /.e , some tliirlv d.iVs. I he (ggs l.iid 
twel\i d.lV'^ tifi<-r inleotion ,\rc (M])al)Ir oi e.inxiiig tlu- inlectioii 
into till' soe.oihl geiioration, winch !:.m s]>ir.nl ll.( diM-;i‘-f louile«n 
<lays nluM' heeommg iin.igiiies As the mosquito js hrlu-ved to h** 
non inleci iM‘ will'll it bile." lu l he d.ivlime, non imiimiu ni.'y\i"it 
an eiiiicmte nre i in the day with iiu|»unit\, hiii mils* no; !»iy late 
m t he afii I noon 

When a |)ersoii h iuo\(\1 fiom .in inieeJed room, di^mh-i'iiou 
sliould hi liLgtiu at oiii:e. All cracks, o]>euiugs, <?( ., sliould be 
clo*%ed Willi ]>aper, and tumigat ion c.irried om, ]»iefiiably b\ means 
of sul])hur dioxide gas, or il there is :iu olijection to tins' because 
ol the dam igi' it causes, ]>\iethrum may bi used, but niii-t be 
lainied in the pio])c»riion 1 pound to i,ooo cubic hit oi air- 
spaec if the m<»v[uitoes me to l»e luerelv stupefied, and 2 ])ouu(L 
It till V aie to he killcil: t»r tt»bae.co, i ])nun(l pel i,«»oo cubic feel, 
may be used. 

In addilion, it an e])idemii; is to be er.nlie iled. easi-s iiiusl In* al 
once iio-.lfiedto the ceiitiMl auihoiity, and ]»al leius must besnacily 
Healed in mosqiiiio-])iool looiU'', .md e\eiy ])ei^oii, imiiiiuie 01 
non iminnnc, must use mosqiiiio-curt.'iins, while an am i-mosipiito 
schniie 011 the lines meiitioiied under ^lal.iiia mus^ be undertaken. 
lsj)ee«al cue must, however, be taken to et.idicale, alter a e.tireful 
survey, all 1 he l)reeding-]>laces. not jorgeltiiig IIiom- in old tins, 
cocoaniil -sliells. gullers, small pools, rU:. In eiidiyiie aira^. houses 
.iiid j)ublii* luiildiilgs should ])e rendered giiai jHool l^isily, when 
an ejiidemic hnMks out in any ])lace, it may be taken Itu giMiUi'd 
that the iinjmriat ion took ]»lace at leJisl two t** lliree werks ])rjor 
to the discovery, for this is the time roqtiiieil tor the inciib.iiion ol 
the germ in the mosquito and in man; and it may aKo l»e .i""unied 
that mild c.ises are jirobahly being treated lot inthieii/a or m.'iLiri.i. 
Therefore a hoiise-lo -house visitation is almost nei.i-'^saiA , in orth r 
to find out the extent of llic outbreak. 

Given a free hand and plenty of money, tliere should be no 
ditViciilty ill dealing with a threatened e])idemic, hut the \»ublic 
must be won over to assist, and offenders must luyfiiied lor trans- 
gressions against sanitation, as is done by tJie Americans in Panama, 
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tlio oHi'iicos being the presence of mosrpiilo larva*. im]>erfect screen- 
ing of tlie liouse. arcumnlation ot water, t'tc. 

The prophylactic moasiiies may Ixt summarized as follows: — 

A. there is reason to hthci*e that yellow fever ts endemic. 

(1) Segregation of iion-immunes, partial or compli't(\ town plan- 

ning. 

(2) Screening: — 

(a) The i)0(l. 

(6) The vcT^uKla. 

(r) l'lu‘ house 

(3) Syslfin.ilJi* mosquito ch*s(nu*lioTi : — 

{a) J<(‘mova1 of huH'iiing pljuv*s. 

(b) Screening of water cisUtiis. 

(f) Oiling. 

(d) Drciiiiago. 

(e) Hush clearing. 

(4) Kilncation. ln/lictj<ifi ol line^ tor transgressions 

(5) Qnai<iiitJiie adnimKf lation. 

(0) .N on -iniTi nines only to visit endemir area in the rlavtime. 

Ji. t^hch Vi How [ever has hrohtn out. 

(1) J<enioval ol all non-iimniines oiil'^ule tfie interied .irea, and 

deflection of the 1 rathe ouisnle tht‘ infected .iie.i. 
fz) J.sol.ition oi c.ises ainl .suspected eases. 

(() IVovisjun ioi jM) 1 atjon of contacts. 

« (4) KcirJy notilication. 

(5) 1*1 mil gat 1011. 

((>1 Kmergeiicy niusquito nie.i.sure.s 

[а) Kemoval ol reciqit .lele- . 

(б) Oiling. 

(c) Scieening. 

(dj Drainage. 

(7) Kducation : — 

(a) JA*ctures. 

(b) Meeting.s. 

(r) Pamphlets. 

{S) Cieneral organization of the ]nedic.'d ioru*s. 

Xo an\iiiiy need now be Itilt as tt» tin* spread of yellow fever 
to Asia lliongli tlie J\Lnam;i C.iiiiil lias been ojientMl, lor it apx^ears 
as thoiigli not merely yelhiw Jever, bnt all inlections and con- 
tagious It.'Vers are bound to l)c enidicaled from the t/aiial zone 
under the. able American rule. 
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nKNOrJC AND AI.LIKD FKVF^RS 

Duugiiu — Seven clays' fovor-— I>i*ngu(?-like fevers- - Kofc-renccs. 

DENGUE. 

Synonyms.- -J'Vbris lCiidoiiiie.i cum I^onooI.i. JCx.LUthesi^ Alhresi.i, Knok 
kc'lkourts Arlliroclynie. l-'irM-e Kouge, tind ])ii)bably the * sev<*n clay-’ lovc^r.' 

There an- iipwMnl*? dl uiu* hundiecl known syiumyiii’^ for lliis lever, m.iny 
ol which relcM In it »is .i lorm ni rheum ilisin, or give it famuful terms, such as 
' breakbone ’ or ‘ bre.ddieAi I,' ' bmkcMi winj* ’ or * giniiie fever.’ Jt is some- 
times e.illed ‘ tine*' d.iy^' level.' a teim by whieli p.L)}p.it.ici feviM is also 
known. 

The wonl ' dengue ’ is >.iid by V.iiul>ciy to be i>l Arabic origin, <iud to mean 
weakness, but it might e«]u.dly lie ot JCast AlricMii. Indian, oi Spanish ongin. 

Definition. j)rngii(^ is ;i toini covcTing miv or more aciilo sju'Cilic 
non-contiigioiib Icver.s ol tiiikiiowii origin, but caii.scd by a vini.s 
coiitainecl in llio lilootl. Jt iscliarjictcnzc'd by I wo IcbriJoparoxy.sms, 
.srjiaralod by an jiiiiTinission or n^mission, witJioiil janiidict*, allui- 
niiiuiria, or iiaMiiorrhjigcs, and willi a marked lencopeiun, iind a pulse 
wliicli varies dinctly willi llie teniper.il nre. Tt is spn*ad by liie 
agency of Sicf^nmyiit ciilopus Mc*igi*n, iSt.s, and ]>rol):ibly by ('nlex 
Julif^cms Wiedemann, 1828. 

History. — It appears to Jia\T been first iir.ogni/a‘d at Ibdavia, in 
java, in tlie year 1779, by J^doii, i hough it may hiive b(‘en noted 
l)y J\i7//io jnevious to fliis 111 i7()>|-f»iS in ;iii ej>ideinic in Seville. 
It was soon discovered in other places, being found from 1779 to 
1780 in Egypt, Arabia, J'ersia, and Nortli Anieric.'i, and in 1784 in 
S]>ain, to which it appears to havecoiiii* Irom tJie West Indies, and 
in i.si.s in l\rn. fn t 82.^-2»'< it occurred .ill over the tro])ical and 
subtro])ical zones, and in 1830-70 ii formed .1 series ol large and 
sni.dl e])idemics in llie. same regions, biom ^^71-73 there was 
.'111 epidemic imjdic.'iling Jiast Africa, J'-gy]>l, Aiabia, India, hurma, 
Indo-Chiii.i, and Chiii.i, and spreading later to America and Noiili 
and West AfricM /.<?., ])r.'i(:lically to all tJie Irojnc.Tl regions. In 
1876-88 it was epidemic in Hong Kong, Eg;^'pt, Syri.'i, and llu* 
Mediterranean, and in tJie Tiji Isl.imls in 1885, to wliich it was 
conveyed by a European suffering from the coin])lainl. In 1889 
it was especially prevalent in Asia Minor, I'lirkey, and Greece. 
From i8yo to 1895 there were outbreaks in Seneganii)ia and Ilong 
Kong, and in 1894 it was introduced into Nortli Queensland. From 
189^-96 there were epidemics in Bombay and in Charleston. In 
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r897-9«S it was epidemic in Georgia, Florida, and Texas. In 1901 
it occurred in Penang and Asia Minor; in 1902 in Ilong Kong, 
Singapore, Madras, Rangoon, and Upper Burma. In iQof) it 
occurred in Saigong on a FroJicli warslii]), and recently il lias bc'cni 
prevalent in Singapore, Wesi Australia, and Ceylon. ’Manson says 
that an epidomic or pandemic takes place about onc(‘ in twenty years. 

The discovery of the disease!, tlicrefore, a])pe.irs to have been 
first made by Pazzio and Bylim, and the first full clinical di'scriptioii 
given by OickMon in iSjS. 

The first attempt to find a causation tm* tlie disease w.is by 
McLaughlin in who Imind microct^e.ci in the, bl<»od, but tins 

was dispioxed bv Klein, Wright, Crook^liank. anil Macfadyen. Tn 
H)o ; ( rr.di.im stated that he had ob^rveil small hv.diiie, nnstainable 
rods tir d*»ts in tin* rrd blood corpuscle^, which he <*oiisidered to be 
])roto/«).d [) !i I'^iti-'. of the nature ol Pla'^modi.i. 1 hi.s discovery 
has been nliited by Carpenter and Suit on, (but eras, Agranioiite, 
Kiewiet d(‘ Jonge and llahn. St ill anil Ashbnr'i. .»nd ('1 aig. ('irahani 
fed ('itlr-y /\ih\i:tnhs Wiedemann on ])«itients siilYering from deiigi.e, 
and claimed to havi* tound his parasites m these mosipiitoes up to 
the fifth day alter leeding. lb* did not find any obkinete.s or 
ojcvsts, but he stys he (oiind si)oies in tin* tails of the salivary 
gl inds ol the iut)-.'piitot s from forty eiglit hom> tt) one nnoith 
.liter thev li.nl le»l on mftcled blood. Further, he si. lies that la* 
c iiised a ivj»i‘Ml .iiiacL of tleiigiie l)V injt'eling Mibcut nneoiisly a 
solution, in normal saline, of the saliv.'uy glands ol a mostpnto 
whicli h.id hnieii a dt'iigiie f(!Ver patit‘ni twt'iitv loin Innirs im- 
vioii'^lv. lie onlv peilormed one ex])ti imeiU , bte.in^e the ilhn‘''S 
c iiiM‘'l w.is vei y sevi re. but he siiet:eedetl, alur an iiienhalion ol 
foiii lo '-ix tiavs. in infecting healthy people bv I he bitev, ol mo-- 
tpiitocs(f uli'X fiilii'iuis) Itvl on dengue le\ el ]>alienis 

riio'.igh \shbnrn and t'raig (in 1(107} h.i\enot snp|ioi led t ij aham 
by linding (he p.na-ite, ihev have '^njipoili d Imn b\ j>io\ mg that 
.1 typi'Ml ailack of dengue can be prothit'.ed bv tin inlra\enou-, 
iiiociil.it ion of filtereil and niiiiltered blood Irom an mletued jiatieiit , 
and tli.d the disease can be, and usuallv is, transmuted by ll.e bite 
oi ('mIcx fn/i^tins Wieileinaiin. 

fn i()i2 and 191.; Laloir diew attention to .s 7 ege?;n'/(/ culolfus as 
tile cirrier of dengue. Cleland, Br.idlev, and ^lelion.dd ilemon- 
slr.iled that the. \ inis of ilenguc fever w.is t'.nried by 
cali)fyif^, in which it underwent (h‘Vt‘Io]>ment Arehil>ald found t h.it 
the s'lme insect w.is the only possible carrier ni eeit.iin ]i.iFi.s oi 
the Sudan, flicse observal imis su])porl Legeiulre’s e.nlier vitws 
with reference to Hanoi. The l(*nct>cylie formiihi has been c.uefnlly 
studied i)y Ashbuin and Craig and by Arcliibald. 

Climatology. — The history ol tin* dise.ise indicates roughly its 
geogr.'iphv. which lii'S mostly in the tropics, but can extend to 
the subtroj)cal zones. Cases have been iet>oiietl from Southern 
Kurope. Its usual boundaries are 32® .|7' X. and 23 ' 23' S., but 
during warm weather it miy sj>rc.ad to jf)'* 10' N., and even lo 



1246 DENGUE AND ALLIED FEVERS 

42° N. and 2^^ S. in except ioiial cases. It is, therefore, a disease 
of tropictil climalcs, and of warm weather in other climates. It 
appears to l>e favoured l)y low-lying lands nofir the sea, well 
supplied wit li water, and not to he found at high altitudes ; but 
there are excejnions to this. It occurs in Australia, where it has 
aj)peared since 1885, and is common in the Anglo- Egyptian Sudan 
and along the Rod Sea. 

When tJic distribution of deiigut' is conij)ared with that known 
for Cnlex faiigans, it will be siicii that the two coincide most re- 
markably. In fact , at 1 hv. pn-bcnt 1 ime it appears as though t lie geo- 
graphical distribiitionde])ends upon the distribution *)f that insect, 
together with the importation or presence of infected pers<»ns. 

Etiology. — We are indebted t<i Graham and Asliburn and Craig, 
and to Cleland, RradJoy, and McDonald, for oui knuwl(*dge of the 
letiology of this dis(*ase. 

There a])])ears to be no doubt that dengue fever is caused by some 
unknown living orgaiii'^m which requires over two days to increase 
so as to ])roduce the syininoms of the disease when inoculated into 
human beings, and g(‘iiei*dly five to nine and a hall tlays wh«;n 
produc(‘d by bites of an infecied slegomyi.i. 

Jiotli Grali«ini .izul AicKitc* li.ivc olisorvud snuill iiudies in tho rod bloud- 
eorpuholcs, wiiith aio doscribcnl .sni.dl, usually louiid. but sumetinics 
elongated, bodies about onc-iiilh to oiie>tIurd oJ the size of a red corpuscle. 
They divide up into nuiiule granules, wluch liecoiue extra-corpuscular. 

Tins organism exists in ilie bjooil, as can be shown by the inira- 
veiions injection of 20 c.c. of dcuigiie fever blooil j)roducing typical 
attacks of tlic disease, the incubation usually being two lo three 
day'^; but it is so small that il will pass 1 hrougli the poles of a filter 
which will leiain Micyncnccus inclitonsis, which is only o--j in 
diameter, as is demonstrated by the iiriidiiction of tiic disease by 
intravenous injections of filterc!d dengue fev’er blood, the incubation 
being Iwm or tlnvi* days, as II m.iy tdso be present in the 

lymphatic glaiuN, lie- gland juiee being at times iuh elive, as]>roved 
by experiments. 

Blood is infective Iroin two to eight days, but not alier the foiir- 
tceiitli day, ainl tin- virus is said to be transmitted by the bites of 
Ciilox faligans, which is tJioiight to bo an agent in the spiead of the 
di.se.ise, but Ch laiid, Briidhw, and McDonald's experiments have 
thrown considrr.ibh! doubt on this. There may, however, be two 
distinct dise.ises, one caii.sed by a stegomyia and one by a culex, 
the incubation ]>ei iod being about three (lavs sixteen hours. It can 
also be Iransmilled by the bites (;f Stegomyia wlicn, further, 

there is a natimal iiimnniity against the disease in some*, people, and 
also some degree of acqiiii ed immunity of unknowm duration obtained 
by an attack. 

The points in the feiiology which rccpiin* Inrther research are the 
nature of the. organism and its cJiemical piijducts; the changes, if 
any, which the parasite undergex's in the inosriuho; the hingth of 
time during whicli the mosquito can carry the infection; whether any 
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moscluito other than Culcx fatigans and Stegomyia calopits can spread 
the disease ; and how long the acquired immunity lasts in man. 
In conclusion, it may be said that there is no evidence of infect ion 
other than by tlie biuj of mosquitoes, and there is no evidence that 
a monicey can be infected by inoculation. 

Pathology. — ^riiere is but little that can bi^ written on this subject, 
as the cause of the disease is unknown, and therefore, of course, its 
action Cciniiot be explained. 

Morbid Anatomy. — ^I'liis appears restricted t o the descrij)tiou of the 
complication which killed the person — ^viz., piiriionitis or i)leuritis. 

Symptomatology. — ^riie incubation ])eri()cl, judging from experi- 
mental inleclion by inos<piito-bites, varies from three to six days 
in tlu! case of culex, and live to nine and a half days in the case of 
stegomyi.L l^rodromata are usiiallv absonl, but general inaLiise 
may be fe.ll during <1 ])eriod not exceeding 1 hree days befoi e the oii.set . 

Tile aU>ick is usually sudden, and iniroduced by sev(Tt* pain in 
some part of the body, or merely by the sensation of extreme 
f.itigiie, or by chilliness and shivering, or by dee]) ilushiiig of the 
ftice. In cUildri‘ii convulsions or delirium may usher in the illness. 
In any oaM‘ the temperature rapidly rises, the i)ulse cpiickeiis, and 
the skin and mucos«e become; markedly cong(*sied. especially about 
the fae.e, nuiulli, and throat. The coiijuiictiviL* are injected, the 
eyes watery, and sometimes vomiting and ])urgiiig aie also jiresent. 
Tin* diseasu now ])nigres&(!S for one, two, or three d.iys, after wliich 
lliere is, as a rule, a remussiou or an intermission. 

Course , — During tliis ])eriod the temj>erature rises to 103“ to 
F., and the ])ulse increases projiurtioiiately with the tempera- 
ture to ()o lo 120 ])er minute. Scveie pains in the. liead, and 
e'»])eci.illv ill tile eye.balls, aie experienced, and, in adililioii, jiaiiis in 
iliffeieiil paits of the body, (‘S]»ecially in the IuiiiIkli region and the 
legs. Dfieii the joinl.sare painful, usually witliou! any sign of redness 
or swelling. 'I'liis pain in the joiiUs ajipear.'^ leally lo be due lo the 
muM'Jes ill the neiglibourliocKl, as tlie joint can often be passively 
moveil without ])ain, wJiili* aciive niovemeiil induces almost agony. 
There are, however, rare cases in which the joints are affected, as 
is shown by re<liu;ss and swiilling. As reganls t lie .ilimeiU lU'V canal, 
the tongue is moist, but becomes covered with a wjiile-creamy fur. 
Tliere is no a])])etilc, nausea and vomiting tire not uncommon, and 
const i])*it ion or dianlj«ea may be present. Pailargeincnt of the 
cervical and axillary glands is present lo the ext<‘iit of 30 per cent, 
lo 71) per cent, of the cases of .some epidemics. The glands remain 
enlarged for some time, and may be teiuU'r on pressure. The juice 
of these glands has reproduced t he disease in two out of thre.c cases. 
The circulatory sysle.m is not affected, except that fainting occurs 
at times, wliilc a sensation of pra:cordial discomfort or of suffocation 
may be complained of. Insomnia and delirium are not infrequent, 
but moiiingitis and neuritis must be uncommon if tJiey occur at all, 
thoiigli hyperiE.stUesia of the skin may be observed. The skin shows 
the conge.ntiou already mentioned, whicli is not always present. 
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beinf;; at t jrno^ replaced by 1 lie opposit e cxireme of pallor. Jaundice, 
ii it occurs, is rare. 1 hemorrhages are. rare, and will be mentioned 
as a ct)ni]dicat ion. Tlic clianges in the blood have been carefully 
worked out by Asliburn and Craig. The eryllirocyles arc usually 
normal in a]>jH‘ariince and number, but a few ]M)ikilocytcs may be 
seen, wliile. the hccmoglobin and colour-index arc also normal. 

I-eucopenia is so constant 
as 10 be (»f diagnostic im- 
]>orlance, \'arying from 
|,Sbo to T,Joo, tile aver- 
age Ixiiiig j.Soo ptT cubic 
inillinietre. Tlio leuco- 
irv'es are norni.d in 
a}'j»earanoe, hut tluTr is 
an iiicu'ase of the large 
nn>noniicle.irs and e(»s'n- 
«)]>hiles, and a decieaM* 
III the p(»lymoi])]ionuclear 
leiiciM'.yies. 'I he uriiie 
.i]»pe.irs to he usually 
iionnal, e\C(‘|)i liiit it is high coloiiied, but ina\ coiiiaih 
a niiniUe trace <.l .dhiinieii, aiul in si*vere o.»se^ friiiieias says tin- 
<lia/o-i i'.hU inn e.,in be nln*utu‘d. 

On the third d.iy the temt»er.il me usually falls, 
but r.irelv reacln-s to imi nial. Thi-. fall niav be accnmpaiiiiHl by the 
n-.ijal signs of .1 e.iids -nanh'ly. proluse ]>eispirat inn, the p.tssage of 
much urine, violent diarrhu-a, and 
hle,(:ding Imm IlienoNe but inmanv 
•:.ises t hese "igU'' m ly l)e idiM'iit . ' 1 1 .e 

pili«ait now fe* 1 -. better, e\e.e])t fni 
flight ]>.iins, and a eeimnie intiiini.'- 
sioii in tlic dis(Mse I'l est ablisIicMi. In 
«iil.er lM»w<-\er, ilii-, intei- 

mis^inii may be eiiliiely wanting, 
and tlie tem])(Malmc may only lemit, 
remaining at 100'^ lo 102" \*. 

St\ nnd . I iiiu Ic. - -'1 lie ill! ermission 
or generally -remission lasts nnlil 
tlu; lifili d.iv of the illness, wlnm the 
lem])erat m e rise^ to some jxiint 
usually lielow lo 1'., and at tJie 
same time a r.ish ai»]ie.irs (ci the palin." and b.icks ol the hands, 
ami ra]udly spre.icU to the arms, tlie trniik, and the legs. This 
rash may bo of two lyiCs a measly ernjition oJ small, cire.idar, 
dark red macnlo-jiapule'., which aiinost eiitirel}' disaj>]>e.ii on 
pressure, or a scarlaliniforni ernplion of closc-set bright red jioints, 
which may coalesce anti form largo red jiatches. Ji)niptions in^cr- 
rnediate m apiiearaiice Intwtie.ii these two typ(*smay, howiwer, be 
present, and occasionally only an ab<»rt ivc or no erupt ion at all occurs. 
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This rise of temperature may last from a few hours to a day, and 
generally declines by crisis, with or without perspiration, on the 
sixth day. The skin eruption usually lasts from two to eight days, 
after which occasionally there is a dcsc|uamation, winch may 
continue for two to three weeks. 

The typical disease shows a first attack, a remission or inter- 
mission, and a second attack, though the two attacks may become 
merged together. Tlie typical rash may be absent, and sometimes 
the disease is so mild that it ends on the third day with the first 
crisis. 

Convalescence may be quick and ptirmaiient, but, on the other 
hand, it niviy be protracted and complicated willi sequela*. Im- 
munity is said to be complete twenty -four days after recovery 
from a typical att ack. 

Varieties. — It is now generally agi’ced that seven days* fever is 
merely a variety of dengue fiwc^r, and therefore for comparison we 
attiich a description of it to tliis chapter. 

Megaw distinguishes the following varieties: — 

r. The Evanescent 'Type, with only a siion slight attack of fever, 
and conespoiids with on«; variety of the old febricula, and cannot 
be recognized except during an epidemic of dengue fever. 

2. The Jnteryiipicd Ecrer 2 — This is the three days* fever, 
followed after one or two days of apyrexia witli another attack, and 
is typical dengue lev(!r. Iriic intermission is, however, rare, a fever 
of the saddle-back type being much commoner. 

3. The Saddle-Buck Type. — ^Fliis is tin*, so-called seven days’ fever. 

.|. The Continued Fever Type. — ^'Fliis is rare, and is character ized 

by a lack of the usual remission or inl^mission of the fever. 

Complloations. — ^Fhe rarity of the symj>loms of lia'inorriiage may 
perhaps justify its mention as a comidicat jon. It takes place from 
the mucoste, as already menlioiiod, oi the nose., stomach, intestines, 
and uterus. Hyperpyi’exia may occur as a complication, but is 
rare, and pleurisy, i)ericarditis, orchitis, eiuloc.irditis, and menin- 
gitis somelirmis complicate the disease and alter its charactcri-stics. 
We have seen enteric develop in three typical cases of dengue, and 
appendicitis in two cases. 

Sequelao.~Thc most important sequela: are the pains in the joints 
and muscles, whicli worry i>alients considerably. This polyarthritis 
af{e.cis joints of all kin<ls, both small and large, and is associated 
with swellings, so that the coiiditicm is like rJieiimatism, but sali- 
cylates are useless. The. severe lyxx* is rare, but is very distressing, 
and may last six to eight weeks or longer. It is not uncommon in a 
milder form, with pain in various joints and slight swelling, and in 
this condition may last for months. 

Relapses are said to take place, but Ashburn and Craig doubt 
whether any occur a short time after an attack, as the persons who 
were su]>poscd to relapse, in their experience, really suftered from 
malarial fever ; for, as a mat ter of fact, there is an acquired immunity 
for some little lime after an attack which prevents such relapses. 

^ 79 
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Reinfections. — TJicse are not uncommon, ami each attack may be 
quite typical, being associatoti with the rash. 

Diagnosis. — ^rhis is base* I on the siidden onset with extremely 
severe muscular pain, the remission or intermission iji the course 
of llie fever on the thii\l or foiirlh day, the rasli generally appearing 
on t he t bird to t he six! Ii d.iy. The diseases most likely t o be mis! aken 
for dengue are yellow fever, malaria, iniliieiiza, scarlet fever, measles, 
rheumatic fever, small])ox, tonsillitis, lyjihns, and ])a]>])ataci fever. 

Yellow fever is recognized by its slower jnilse, jaundice, alhunieii in 
the urine, and li.ematoinesis; w^r/tirmby iisl)hK)d j)arasiles:f«^//t*7i^./ 
by the absence, asarule, of any eruptions and 1 he jue.sence oi catar- 
rhal symptoms; sciirlel Jever hy Ihe preseuc*' of I he sore throat with 
enlarged cervical glands; mcLtsIcs by ihv calarilial syniplonih and 
the aljS(;nce of tlie sex'ere. jiaiin: rlteiimtUic fever by the swelling 
of the joints; sm^iUpox may be witJi dillicully recognized iinliJ the 
eruption comes out; and fonsilliiis may be recognized 1)V examining 
the throat. In the tro])ics, where ciileric is frecpienlly atyj^ical ami 
often begins suddenly, tJicre in»iy be dillicully during the first few 
days in distiiigiiishing the two dise.ises. 'the veiy severe pains 
are, li*>wevcr, ranj in enteric, anil ihi coin'M ol the level will cleai 
the diagnosis, biom /\7’/;//s it ni.i\ ]>e cliagno'^ed hy ihi lenco]>eni.i. 
From pappaiaci fever li may be tlisiingnished by iln' ]»reM nee oi tin* 
rash and the freqm'iit rise of the lein])ei.ituu on tin louiib to rdih 
day. 

Prognosis.- -I'liis is quite go(Ml, as llie mortality i*) ii^ ally nil. but 
in Australia it catisi-d i death in i,o<io case ij> llv in those 

under five and ov<‘.r sixty years ol age. 

Treatment.- - No rational Iroatment can b gixeii, as we d(» not 
know what the nature, of the cause will jui ^v Ic* be. Svin])lonis 
must, however, be reliexed. llie lever ami lie.ulaclie iua\ be com- 
bated with cool sponging and cool a]»j»lic.itions: ibi* ])anis *1)\ 
hypodermic injections ol morpliia or doses of l)o\ei 's j»owder; tins 
will also relieve llie nerxoiis syiiipt oiiis, wliicli otluM wise w iJJ H<[uire 
bromides. Aiitipyrin, jiheiiacctin, and asj)iiin, may l>e adnnnisteiod 
with care, and llie bowel^ should be rijicned hy calomel. 1 lie diet 
must be low, and stimulants sliould not l)e given. 

Prophylaxis.— Protect ion against mosquitoes, as described undei 
Malaria, excluding, of course, quinine ])ro])hyla\is, i‘^ the coirect 
method of preventing the disease. 


SEVEN DAYS’ FEVER. 

Remarks. — In OUI O])inion the seven days* fevei is (longue or a variety ol 
it. We have come to tins coiichision after having Jiad liie o]i])()r1i]iiily of 
studying epidemics of dengue ,iiid oJ ihc so called .seven d.ijs* level in v.iiioiis 
countries. 

History. — ^'I'hi.s disease was (](\s(rihed hy Rogers in 1^1308 as sporadic 
fever of Indian seaport towns. It is probtibly irlonticnl with Crombie*s simple 
continued fever, and, according to ni.iiiy observers, imliidiug ourselves, is a 
form of dengue. 
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OUmatolo^.-T-So far, in India and Ceylon it has hcen found in towns in 
low-lying districts near the sea, and is believed not to spread inland. In 
Calcutta it occurs from May to September, and is very common in Colombo 
during the same months. 

JEtiology. — Rogers found a motile bacillus relatitl to the coli bacillu.s in the 
blood, which he flunks may possibly be the cause of the disease. [1 resembles 
the Bacillus coli communis in size and shape, and possesses flagolLi; is de- 
colourized by Gram; produces a diffuse haziness in broth; slowly 1i({iicfies 
gelatine; grow.s on agar like B. coli ; docs not produce gas in glucose agar; nor 
gas, nor add, in dextrose, laevulose, and ma1to:«e broths; nor does i1 ferment 
arabinose, galactose, saccharose, lactose, iniilin, sahein, erylhnte, inannite, 
or duldte. It is figglutinated in i in 20 ami i in )o dilutions of the seruxri 
of seven days' fever patients. These observations have not l>oen confirmed. 
Clayton suggests that the 
dise.is(; is carried by mosqui- 
toes. Tile ti'ver is commonly 
found among Europeans, and 
especially among people having 
to do with shipping, .ind also 
in new-comers. 

Pathology.- -Th e morbid 
anatomy is unknown, as llic 
mortality is ml. 

Symptomatology. — 'Ihe in- 
cubation jieriod IS unknown, 
and no prudiomal symptoms 
have been recorded. The in 
vasioii IS sudileii, with a r.ipid 
rise of lomperalnie to 102“ 01 
105® but the pulse is not .is 
quick as it sliouhl lx-, compared 
witli the temperature. 

The face is flushed and the 
Xia1p(*bra1 conjunctivas iiijectisl. 
and some rose-coloured spots 
nifiy appear on the skin. L\iin 
IS felt 111 the back and, less 
cwumonly, in the limbs. After 
the initial rise there is iisiitilly 
a gi.idual marked remission 
of the temperature for two to 
three days, when the fever 
again rises, xiroduciiig the 
typical s.iddlc-b.ick remission. 

After the second rise the tem- 
perature gradually or quickly falls to normal, .ind the di^e.ise ends about 
the seventh to eighth day. There is ^..niT.illy front. il*he.idache, .ind the 
tongue is furred on the dorsum, while the edges aie red N.iusn.i .ind vomiting 
are not common ; the bowels are usually normal, thongli cuui«Li|)<itioii or 
diarrliGSii may occur. The abdomen is often distended, and may lie painful. 
The liver is usually normal, but may in a iew c.ls(‘s be slightly enlarged, .iiid 
the splecm is at times enlarged. The ri'spiratoiy .iiul circulatory org.ins an* 
normal, except that the pulse is often slow :is compared with the temperature. 

Tlie blood shows a slight reduction of the eryihiocyle.'i ami a marked leiico- 
penia — 2,000 to 4,000 per c.c. The pol3rmorplu)niiclear k'noocytes are re- 
duced, and the lymphocytes and mononuclears arc increased. Nothing 
abnormal is found in the urine, except the usual appearance ol febrile 
urine. 

Rashes are frequent. Tlio most common is a mol 1 1 n g or .1 di Jlnse orytlieiua 
of the extensor surfaces of the forearms on ilu- louiiU 10 si.'cth day. which 
may fade before the temperature falls. 


IllllCfiS 3 .| 5. j 0. 



Fn;. 032.- -TicMPbKA’iURE ('haut oe a Case 
OF Seven Days' F'evek. 



X2S2 


DENGUE AND ALLIED FEVERS 


Tliere aro no complications or sequelae, and the prognosis is excellent, as 
the mortality is nil. Mild rcni nonces in following years may be met with, 
but relapses in the s«ime year, though rare, do occur, as wo have met with such 
a case. Convalescence is rapid. 



Diagnosis, — It um b(' (hslinguihlied troin iii.iluiia by tiu' absonre ol ])ara- 
sites, and iJio slow pulse with high fever; Ircuii jiiQiieii/a by the uKimico of 
re.‘qDiralory symptoms. 

Treatment. — 'i'his is pinely syniplomatK. 

DENGUE-LIKE FEVERS. 

Synonym. — Climutu' levers. 

Uiidoi this heading corue the lever ol the Anlilles, the fever of the Jiod Sea. 
the SIX day.i' lever ol A.sia, the lever of M.is*»i»\v.ih. the si.k tr) eight days* fevi'r 
of Aden descrilwd by Siiiilh .ind Ixiughnitiu, ilie six tltv^’ fever oi the Critnil 
zone in Kiiiain.i desenbe-d by Deeks, and tin* j>M*iido-dengue lever ol ('ocliin 
China, winch .in* all closely allied to deiigin* lever. I.isung alioiit seven days, and 
Ixring assocjal(*d with ]).iiiis in dilfereiit p.irt.s ol the bo(^3^ mid having, in briel, 
the .symptoms descriU'd above for .sexen days' fever or for dengue fever. 

VAN DER SCHEER'S FEVER. 

Synonym.-— rive days' u \ er. 

Definition. — A lever usually la.*«liiig loi live d.iys, arnl fissoi. lated xx’ith an 
eruption of led iiiaciile.s ;iiid pajiples .*iboul the .si/e ol a pin's ln*rid. oceiirring 
on the trunk. It may Im- a lonu ol d«‘iigut'. 

Remarks. — This lexer, lir.'.t desr nlutl by van (h,r .'*^( heer, h.'is also been 
investigated by Neeb. but its nature is at preseiii not understood. 

Symptomatology. — 'Jlie ilbu-.-'S begins .suddenly xx'ith .s<*vero iK'adaihe and 
backache, the temperature rising to 104" to F. in the ovi'iiing, but re- 
mitting considerably in the mouiing. SomutinK*s there is bilious vomiting 
and delirium. On the third <lay the eruption appciirs as macules or papules 
about the size of a pin’s head on the cliest. wluch spread to the back and 
abdomen. Alter five days' remittent fever the* crisis comes on the sixth or 
seventh day, wlien the temperature rapidly tails below normal. This fall is 
accompanied by moderate sweating. In more severe cases the crisis is absent, 
and, cardiac failure setting in, the patient dies cyanosod. 
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Some days after the crisis there is a furfuracoous desquamation associated 
with pruritus on the palms of the hands and soles of the feetp and at the same 
time there is a considerable loss of hair and a bitter taste in the mouth. 

Diagnosis. — It can be distinguished from malarui, relapsing fever, etc., by 
the a^nce of parasites in the blood, and from mcosics by tlie absence of the 
catarrhal symptoms, from scarlet fever by the absence of a sore throat, and 
from typical dengue fever by the temperature tracing. 

Treatment. — ^Xhe treatment is purely symptomatic, but it is recommended 
thcit injections of catfdne bo administered on the sixth day to prevent a 
possible attack of cardiac failure. 

IM-PYENG. 

A.cx:ording to Landis and Matignon, there exists in Corea a fttver called 
by tlie inhabitaiiLs lni-l-*5'eng. It is most frequent I v met with in llio I'ouniry 
districts from February or March to July, wlion it is most eommon among 
thi" poor, l)ui tilfcL'ts all (•las*?i‘s ol society. It would ajipear tf) us to Ixj allied 
to dengue fever. 

iEtlology. — ^'I'he laiisalion is unknown, but it is regarded as contagious by 
th(% inhabitants of Corea. Matignon coriMdered that it resembled ri^lapsing 
fever, but was unable to I'liid a Spiroschaudtnniu in the blood. 

Symptomatology. — *llie diM'ase begins wiili ht'ad.irbe, bai kcu he, or vague 
piiJiLs, which may become vicileiit, while tlu* tempi'r.ilure iu.iy rise to over 
104® J'. Ill till* ev'Mimg. but remits considerably 111 the morning, rising again 
in the evening to about ivu® J*'.. and ag.iin reimlling considerably in the morn- 
ing. and this lever in.iv Ik* ai-compaiiietl with ileliiium. TUo fever continues 
tor some seven to ten ‘lays, but usually after the sixtii or seventh day the 
fever declines, and reaches normal in twenty- four to thirty .si.x hours, this 
decline being associated witli a piolii.se perspiration. 

SequellB. -I'lu* iiatient is lelt with both general and (iinli.ii weakness alter 
ail ciitack. 

Treatment. -Quinine sulphate in assouation with anlipyrm is the treatment 
usually adopted. 
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Syimiivius- - iJodiiiticiii— ■ History- -Cliiu.LU>li)Ky - .l.ii*>loj»y — Pcitliolugy- 
Morhitl .LiiatoTTiy -Symptoniattilony — DiagiiO'.is -Prognosis^— Troatmeiit 
- Prophylaxis- - lii*fi*ic‘uix'.s. 

Synonyms.- -'i iircc •lays* lc*vi‘r, PhJobotoinuR fover. Sandfly f«vor, Siiminor 
lt:vor. r'rtuch : L'ltvn*' <Ics Inns joins, louvre do Pick, I**K-vro do Pyni. 
lUilun: • I'obhrc g.istiiia, J'rlibif osiiva, bVbbro cliinalica. Influoiiza estivsi, 
IrilliK'iiza nMlarica. M.il ilrll.i sot'ca. hVlilire dui tre giorni. German: Hiiiuls- 
kraiikli<*iL, *^oTnnu'i fi'dK*! , MiKh'inisclK'r ^Itignikatarrh. Latin : Fobnciil:i pro 
parti, tS.'i-'lio-fiitrrilis cmh-mic.'.. (r.i'^lro onlorilis climatica. 

Definition.- An aciito sprcifLC fo.vcr of unknown onuhalioii, lasting 
ihm* (UiV'-, and cIi.iracliTizod by iiervon> svmjdoms, jiciins in viirioiis 
parts ol tlu- bo.lv. and gaMio intc'Stinal dist iirliancv, and spread by 
I lie ageiioy of Plilrhitfnmns /^n/utfitsii Sco]><»li, 17S6. 

History.- fn iSo^ Pvin doMirilied a fevtT of three days' duration 
as Doeiirring in the Me<litejrauean basin, and tin’s was confinncd 
liy Ibirnett in iSio broin that tiiiu' e.oiisinnl references may be 
found to thi^ i:oiu)»lauit in the JLngli^h Army n^jiorls concerning 
Malta, where it w.'s simifiiuies calhid ‘ suiuiner fever.' In 1835-56 
there w«^^ a considerable number ol e.ases in that island, due to tJie 
]>assage of the tioojis ett route to the Cimiea. The fever was also 
describeil by ( -icoh in iSy 1-75 in Pola, by Tick in 1.S.S7, by KarJinski 
in iSSij, liy I’aussie. \' ho was the first lo suspect P. fyapufasti, in 
i()o5, and in tin- s.mie yeai !)v I'anec. fn 1003 McCarrison was 
the first oi)s(»rver to difh'reniiate tlic disease, which he did in 
rhitr«d. when he su’-pecied lie* s.nidtly as the causal agent. In 
TC)o7 It was noticed that although undiilant fever had almost dis- 
apj)eanil from Malta tliere were no less than 340 admissions for 
‘ simple coutinued lever ' into the Army hospitals, and in this year 
(iorranl and Man at I drew aMeiitioii to tin’s fever. In 1909 Doerr, 
Franz, and Taussig ]mblisl\(‘d tlioir classic.d account of the adiology 
and symptomatology of tlie disease*, tlms placing it upon a sound 
hasi*^, and in the succeeding year Dirt confirmed anil extended tliese 
discoveries, and in the same year Tiraboschi found it in South 
America, and Phillips in Cano. In 1911-12 Miorcec and Laplanchi 
found it in Crete, Niclot in Oran, Sergimt in Bi^ra, L^gcr and 
Seqiiinaud in Crirsira, and Wall de.HTibid it again in Chitral. In 
1915 Castcllaiii found it in Serbia and Macedonia and showed that 
the so-called Skojilji or Uskub fever is pappataci fcvcj’. It occurs 
in Khartum. 
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Climatology. — It is found in all the countries bordering on the 
MndiloiTancmi and Adriatic ScJis, and it is known in India, Egypt, 
Boiilli America, and in Soiitli Africa (Cairs). It is possible that it 
may be found to be* cosmopolitan in its distribution. 

Ill tempera! c climates it only occurs in 1 lie summer months, and, 
when studied e])ideminh)gically, it is frmnd to be correlated with the 
distribution of Phlcbolomits papainsii. How the infection is main- 
tained tim ing the wintei months is not understood, as the. imagines 
do not live through t he winti-r, and as a rel.i]>se after a hmg period is 
unknown. Doerr believes that the fcin.de Hies Irnnsmit the infec- 
tioii fi> th('ir ]noi>(*nv, wliicli in turn restart the disease during the 
siicta-eding sumnu'r. It is, however, by nt) ine.uis certain that the 
infect i\e agent •lisa])p(:ars fioin tile blootl'wln*!! it ceases to be iiiftc- 
t ive on iniienlat :«ni 
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etiology, rile o,ius.\iitiii nf tile fever is (pine iiiikiuAvn, but the 
rtse.in'.he^ ot l)oeir, Inllv coiifii nied by I»irt and otliers, ba\ e proved 
iliai a ^•InK exists in t he bhxid of patients snfh ? ing fM»in tic disease; 
that this vii iis !.s inh'i:i ive «lnrhig tl*e first day, and ii]) to the end of 
the sj eoiid day ol the lover, but not lat«:r;tliat it is till era ble. through 
a r.isienr-dli.tinlu-i l.ind candle F; that Plilcbotomus ftjtpaiasii 
Scopiili, 17M), Is ilie carrier of the disease, but docs not become 
inleci ive at once afier feeding, but, on the contr.iry, is not infective 
under a week, aft<*r wliicli it can convey the infection. This proves 
that the organism undergoes development in the fly. How long the 
lly rein.iiiis infective is rot known with certainty, .is it iisiially dies 
ainji* fell days’ c.'i])i ivit y, but it is probable tliat the disease is trans- 
missible. to young broods of Hies. The incub.atioii period of the 
cxpeTiineutal cases varied iroin three days sixteen hours to seven 
days, and a few of these c.ises showed only the gastro-inf estinal 
symptoms, without anj" sign of fever. Animals have so far not 
been infected with fever except mic small monkey by I'edeschi and 
Napolitani. Chalmers and O’Farrell havt* also infected a monkey by 
intravenous inoculation of human infected blood. It m.ay be noted 
that phlebot omus can bite in t lie daytime and not merely at night. 

Pathology.— Antibodies appear to be generated during an attack, 
as Doerr lias shown that tlie serum from convalescents may neutral- 
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ize infective serum; moreover, iliis action may lie demonstrated 
during a period varying from one week to two years after an attack. 
An attack of fever confers a relative immunity, as relapses arc*, seen, 
but reinfections are believed ne\'er to occur, and the natives of an 
endemic region are believed to be immune, possibly because tliere 
has been a previous att ack during childhood. 

Morbid Anaton^. — ^In the few post-mortems which liavc been 
performed, the signs cxliil)ited have been tliose of the complica- 
tion from which the patient died, as the disease per sc is not 
fatal. 

Symptomatology — Incuhaiion . — The incnb.'ition varies from three 
to seven days. Prodromal sjTnptoms in the foiin of malaise, vague 
pains, discomfort, and weariness, are geiuinlly present in India, 
but rare in Euroi)e and Africa. 

Attach . — onsel is sudden, with a slight rigor or a ieeling of 
chilliness and severe frontal hcadaclu*, himhar and body ])ains. 
The conjunctiva* are injected and the clu cks slightly ihislu'd. In a 
fairly large number of cases the Hushing of ilie lace and neck is 
extremely well marked, almost amounting tn an ( rythematmis rash. 
A peculiar feature of this symptom has h(*en de scribed by Castellani 
— ^viz., the fliisliing is porsislc*nt, lasting eight to fifteen days after 
the fever is cn-er, and fades away slowly that in many cases it is 
not difiicult to diagnose the disease* in persons convalescent there- 
from. 'riui skin is hot and drv. and the tem])erature rapidly rises, 
reaching 104 ' F., or rarely i(»5" F., in twenty-lour hours. Tlie pulse 
may reach 100 to iifi, but is often nnduiy slow. The patient is 
very irritable, and iiit olerant t o sounds. Movements of 1 he eyes are 
painful, the conjunclivce are injected, and often show a red band 
running from the cornea across the sclera. Sleep is imjiossihle at 
times, but at other times the j>aticnt may be very drowsy. The 
tongue is coated on the dorsum with r. white) or brown fur, and the 
edges may be red. The appetite is lost and the sense of taste 
destroyed, but vomiting is uncommon, tlmugh there is pain in the 
epigastrium and sometimes diarrha'a. Tlie mouth and throat are 
congested and irritable, and the gums may show a tendency to 
bleed, and tlicre may be a little bronchi! is. The cough is generally 
dry, with thick, tenacious, muco-purulent exjudoration. The 
tonsils may he enlarged and the uvula congested, but this is not 
constant. Not only is there the congestion of the tonsils and 
pharynx, but the mucosa of the soft jJtdatc presents a peculiar 
appearance, showing small hypencinic roundish spots. Tlie erup- 
tion is sharply limited by a line of demarcation between the soft 
and hard palates. This appearance is not peculiar to the disease, 
being found in certain cases of relapsing fever, typhus, and malaria. 
It is rare in typhoid. The liver and spleen arc normal. Vertigo 
and faintness may be present, and pains in the joipts, especially in 
the elbow and knee, as well as in tlu‘ bon(‘s and musdles, and burning 
sensations in the palms and soles. Cramps arc not uncommon. Ex- 
citation is frequent, and delirium occasionally seen. ^ 
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The blood shows a leucraenia — ^4,000 to 5,oi>o leucocytes per 
cubic millimetre — and tlu*. differential count is as follows: — 


Polymorphonuclears . . . . . . . . . . 61*7 

Lymphocytes . . 21-3 

Mononuclears 

Eosinophiles 2-7 


The blood-pressure is normal during the .attack, but somewhat 
diminished during convalescence. 

Tlie urine is diminished in quantity, but is of normalcoloiir, specific 
gravity, and acid reaction, and does not contain albumen, exce])! 
rarely, and then onty a trace, lillirlich’s diazo-ri*aclion is negative. 

I'he. skin is usually dry throughout, but profuse sweating may 
occur, and erythemata of a morbilliform or a multiform character 
may be seen, as well as a few roscoke, but arc vtTy rare. A skin 
change, whicli si art s at the commencement , is a delicat e subcuticular 
mottling of the. chest and abdomen, ‘ Cutis niarmorata.' 

Conrsc . — ^Iii iliirty-six to forty-eight hours the temperature falls 
to normal, but may show a terminal rise. This fall is often accom- 
panied witli epistaxis, more rarely with sweating, vomiting, or 
diarrluea. Wlien the temperature falls the symptoms abate', but 
much wfMknos^ is h'lt. the c(»nvalesccucc being prolonged. A posl- 
iTitical rise is not yury rare, and occasionally tliere may be a low 
irn'giilar fever lasting for about a week and even longer. 
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Figs. 636 and 637. — Temperature Charts of Pappataci Fever. 

Diagnosis. — In a country where .saucl-ilies exist the disease may be 
diagnosed by (i) the sudden onset of the fever, ending on the third 
day without any roseolar-like rash; (2) rhe.mnatoid pains all over 
the body, very well marked; (3) no enlargement of tiu; spleen; 
(4) persistent erythematous flushing of face and neck afli*r defer- 
vescence in 40-50 per cent, of cases — so-caIl(‘d Ca tellani’s .'^igii. 
There is, howevex, no certain sign for diagnosis excei)t liuiiiaii inocu- 
lation, and as the incubation is so long the fever will have declared 
its character before the inoculated person develops tlic attack. 
Cuti- and oplitlialmo-rcactions have failed to be demonstrated. 
The differ ential^ diagnosis from malaria can be established by failing 
t o ftncithe parasite in the blood, and by the absence of enJaigement of 
the spleen; from typhoid fever by the sudden ousel ; from inlluenza 
by the absence or mildness of catarrhal symptoms, the relative 
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slowness of the pulse, and the Iciicopenia, but both discnscs may 
exist togotlier; from sunstroke by the absence of the severe symp- 
toms, nervous symptoms, and the lower temperature: from denf^iie 
fever it c.in only be distin^niished by the fever eiulixif? the tliird 
day, and by t he absence of t he rash. 1 11 countries where pappat aci 
fever and typlius arc endemic the diafjnosis at the onset between 
these two fevers may be extremely difficult. Examine the blood: 
in paj>])ataci thei e is jrenorally leucopenia; in t\'])lnis 110 h'ucopenia, 
f req Liently Icucocyt ( ‘^is. 

Varieties. — An afebrile variety, with only headache and body 
pains, is described, as will as an abortive lonu lasting two days. 
Kel.ipsesand true reinf* cliuiis may also (»ccur. 

Complications. -'I'he (:(>nip 1 icati(»ns are br(>n(?l)itis and phlebitis. 
Sequels.- P.iins in ilu* bones, iioiuitis, and a peculiar loss of 
memory inav b<‘ M'c[UeLi‘. 

Prognosis.— 'Di is is good, as no one has been known to die of the 
uncomplicated complaint . 

Treatment.-- The irealincnt is purely symptomatic, and coji^ists 
in sending the jvitient to bed, in administering a saline ])urga- 
tive, and following this l^y aspirin in 5 to 15 gr.iiii doses givi'ii tliree 
I inies a d.iy. This t real nient is said not merely to rclie\ (‘the j>ams, 
blit to nMi<l(T the attack iiiiKler. Pvramidon .dso prom])tly relh-ves 
the pains, while it has been recommended tliat the plilebotomus bile 
should be paint (‘d with tincture of iodine. 

■Fninz and F<oIar recommend the siilKulaiiooiis or iiifni venous injections 
of colloidal silver, but this h.irdfy .ippcMr** necessafv in suili .1 mild fever. 
Atoxyl has been found to be imeli'so. and quinine to be harmtul. 

During couvale-M'i'iice ti change (»f air ami an iron tou’c may be 
r(*.C(»niinended. 

Prophylaxis.- -The 011I3' ob\iiiii'^ nie.iiis of ])M»plivIa.\is consists in 
isol.iting the sick and ])rot(’Ciing them against the jihlebotoinns by 
means of ino.^liiiiiMUirtains of a '^nfficierilly fine niesb. It iiiusl be 
remembered lliat the little fly biles mostl}'’ in darkness, and ehietly 
in houses. 

As regards ordinary propliylaxis, a fine mosquito curtain, toget her 
with the use of cainjihor, is to be tried. Fumigation by Inirning 
p\Tethrnin may also be tried. 
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('IIAPTKR XJA' 

Till' AFRICAN TRyi>ANOS()MIASl-:S 

GoupimI lenuii ks --Tlio hloopiiig sickncssob L'lio lryi>:iiinsoiiiu fevers — 

Uefcreiicus. 

GENERAL REMARKS. 

rnii ImiiiJLii African trypanosomiases inclnde two cliffcTciit clinical 
conditions— viz.- - 

A. The slcdpinf' sicknc.aaoa characlerized hy the fact that wc 
dcfuiitely know that the ])reliminary fever leads to meiiinj'o-cn- 
cephalitis and inmiinj^o-myelitis. 

1-5. I'he Irypanosomo fevers characterizes 1 by the fact tliat we do 
not know that in lh^^e c.ises the disease will end in ineiiingo- 
(Micej)halitis and nienini^o-inyeliiis. 

Before Castellaiii iJiscovered a trypanosome in sleepiiif^ sickness, 
Ford and Dntlon iia<l demonstrated that ‘ (lamhia fever * was due 
to a trvt)anosonie. After this discovery tin's disease was named 
‘ li vpanosome lever.* and was considered to be ([uilc distinct 
from sleeping sickness. After Castellaiii had found a trypanosome 
in slee])iiig sickiu'ss the two diseases, tr3q)ain>soini: fever and 
sleeping sickness, we^^ at the time judged to be covered by the 
one name * sleeping sickness.’ Keceiitly, liowever, Lanfranchis 
laUorntory infection with a t ry|>anosome has lasted for more than 
seviai years, .ind there is no sign of meningo- encephalitis, as may 
be judged inter alia by the excellent papers which the distin- 
gnishecl professor ])roduccs. In fact, judging by the symptoms 
exhibit ed by Lanfraiichi, which resemble t hose found in the trypano- 
somiases of *iniinals, it seems very doubtful whether he will ever 
show signs of what we clinically call ‘ sleeping sickness.’ Further, 
the organism with which he is affected appears to be of the Evansi 
type, a form known to be in his laboratory when infection took 
plac(i. 

Under these circumstances, it appears to us to be usifnl to return 
to the old name trypanosome fever for infections of man and animals 
with those pathogenic trypanosomes which produce fever and 
do not end in mcniiigo-myelitis. At present those known in man 
are the case of Professor Laiifranchi and the infection with a variety 
of the Vivax type described by Mache, both of which, in our 
opinion, should remain under this denomination until it is proved 
that they belong to the sleeping sickness group. 
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THE SLEEPING SICKNESSES. 

Synonyms. — Sleeping dropsy. Negro lethargy. Morbus dormitivus. 
French : MaLidie du Poriuguesc : Doen^a dc Sonno. Italian : 

Malattia del Sonno, Letargia dei Negri. German : Afrikanischc Schlaf- 
kraukheit, Trypanosomen Ficber. Native names are very numerous — 
Lalangola, Laa La-ncgulo. N'tansi. Mongota. Konje Mdrrce, Kaodzera, N'dulu. 
Tula Manugina, Nekivare, Dadane, Toruahebue, etc. 

Definition. — sleeping sicknesses tire chronic specific fevers 
caused by the trypanosomes Castcllanella gambiensis Dutton, 1902; 
CasIcUaneUa casiellanii Kruse, 1903, spread by Glossina palpalis ; 
and Castcllanella rJwdesicnsis Stephens and Fantliam, 1910, spread 
by Glossina fnorsitans, chiiract or ized by an infhunmaiory condition of 
the lymphatic system loading to aincningo-encc'phalitis which shows 
itself as dulness of the intelU'Ct, apathy, and lethargy, associated 
with tremors and a j)ociiliar gait, and unless treated ending fatally. 

Remarks. — This cliapier should be read in conjunction with 
Chapter XIX. (p. 380), in which we have outlined a new classification 
of llie trypanosomes with the view of crystallizing the knowledge 
obtained up to date with regard to these parasites. In so doing we 
liaveboeii compelled to introduce new’ terms, which we have made 
as few (IS possible by utilizing those found in the literature with 
which we are acquainted. Two of these new terras occur in this 
chapter, boe.ause we have gom* more fully into the tryj)anosomes of 
man than into those of animals, because this is a work on tropical 
medicine and not upon trypanosomes, and because those of man 
are the forms which havi* been most satisfactorily studied. 

ClialmiTs has introduced the name Castcllanella as the generic 
name for the group of trypanosomes which includes the organisms 
of .sleeping sickiio.s^, because CaslellancUa casiellanii (Kruse, 1903)- - 
synonym, Trypanos(mM casiellanii Kruse, 1903- is the organism 
upon wliich practically ail the work in connection with sli‘.ei>ing 
sickness was done prior to the discovery of C. rfwdcsiensis, yrhich is 
quite distinct from the other two forms. 

'Phis is a pcjint not generally recognized, nor is it realized that 
though ( 7 . casiellanii and C. gamUensis arc morpliologically alike, 
they may be very different if studied carefully from a pathological 
and serological point of view, as there is a suspicion that the well- 
known difference in type between the milder form of the disease as 
seen in portions of ilie West Coast of Africa and the severer as seen 
in Uganda may not be dm* to acquired partial immunity, but to a 
difference in the two organisms. 

Ill order to emiiliasizc the necessity for further work with regard 
tor. gambiensis, we In-ve isolaleil it from i \ casiellanii. 

We would als(» point out that in the few papers in which compari- 
sons have been made with regard to the pathological effects of 
r. casiellanii as found in sleeping sickness and C. gambiensis as 
found in trypanosome fever, they both refer to C. casiellanii 
jobtained from cases in Uganda showing at the time signs of sleeping 
sickness or simply symptoms of trypanosome fever. 
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It appears to us that Castellanella gamhicnsis as seen on the West 
Coast of Africa, and as originally described by Dutton and Todd, 
requires more study, and we arc supported in this by Macfie/s work 
with regard to C. nigcriensis, which wc believe to be the same organ- 
ism, and by tlic observations of Yorkc and Blacklock at Sierra ]-eone. 

To summarize, we believe that though C. gamhicnsis and C, 
castellanii are morphologically similar, the clinical difference be- 
tween the milder form of the disease as seen on the West Coast of 
Africa and the terribly severe form found in Uganda is such as to 
demand the separat ion of t liese two forms nnt il it is proved t hat they 
are really identical from a i>athogenicity and serological point of view. 

History. — ^I'he earliest mention of sleeping sickness so far dis- 
covered is by John Atkins, in his little book entitled ‘ The Navy 
Surgeon,’ published in 1734, in tlic appendix to which he describes 
’ the sleepijig distemper,’ common among the negroes on the 
Guinea Coast among whom he had travelled in 1721. In itSoj 
Winterbottoni gave an interesting account of the disease as he met 
with it on the West Coast of Africa near Sierra Leone. His descriji- 
tion is quite understandable, and he draws attcmtion to tlie presence 
of the enlarged glands of tlie neck, tlie association of which with 
tile disease w'as hO well understood that slave-traders would not buy 
slaves who hud enlarged glands. 

In 1808 Moreau de joniies describeil tin* disease in negro slaves 
in the Antilles. In 1849 Clarke on tlio (iold C'oast . Davis and Daniell 
on the (xiiinea Coast, and Ferreira, came across it at St. Tliomas. 
During the iic.xt twenty years a niimlxT ol observers described 
sleeping sickness, among whom it is iin]x>rtant to note that Guerin 
met with it in i8()q in Martinique in negro slaves wlu» had been 
imported from Africa. In Corn; gave a good description of 
the disease as he knew it in Senegal. 

fn i8()i the lirst case was brought to J.ondon, and was studied by 
Sir Stephen Mackenzie; and in 1900 two more; cases were brought 
to l-oiidon, this time under the care of Sir Patrick Mansoii. The 
morbid anatomy of these cases was cari fiilly snidied by Dr. Mott, 
who has done so much to clear up the pathology of 1 liis tlisorder. 

In iqoi Fordo and Dutton found a trypanosome T. gatnbiense 
(C. gamhicnsis) I'lut t on, 1902, in the blood of a pat k;nt suffering from 
a peculiar type of fever on the Gambia (Gambia fever, Dutton’s 
disease), which was never thought by them tolx' connected with sleep- 
ing sickness. In 1902-03 Castclhuii in UgaiuUi found a trypanosome 
in the cerebro-spinal fluid of persons suffering from sleeping sickiie.^s, 
and in 1903 reported that it was the auiological l^asis of t he disease. 
It was named Trypanosoma castdlanii by Kruse in iot>3. m^d on it 
most of the work with regard to sleeping sickness has been done prior 
to the discovery of Stephens and Faiitliam's organism. Low and 
Castcllani gave a clinical iiccouni of the dis4»rder which is largely 
followed in this chapter, which, therefore, contains a clinical account 
of the illness produced by C. castellanii. Low and Castcllani called 
attention to two constant symptoms wliich had not been remarked 
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by previous observers, the fever and the peculiar tremors; and 
Christy published many interesting epidemiological features con- 
cerning the disease. In 1903 Sir David Bruce and Nabarro showed 
that tile trypanosome was spread by Glossina palpalis Robineau- 
Desvoicly, a conclusion already reached by Sambon and Brumpt 
on epidemiological grounds. From 1903-05 much clinical, exjHTi- 
mcnlal, and epidemiological work was done by Dutton, Todd, and 
Christy, the Commissions of the Royal Society and various Govern- 
ments, and by the members of the Liverpool School of Tropical 
Medicine. Kleinc, in a series of important rcsefirches, has exi)cri- 
incntally shown tliat C. caateUanii undergoes a cycle of development 
in G. palpalis — a fact which has been fully confirmed and extended 
by Sir David and Lady Bruce, llanitTlon and Mackie, and Miss 
Robertson, as well .as Fra.ser and Duke. 

Koch, Laveran, Mesnil. ]\Iinchjn, Blanchard, Greig, Gray, Tulloch, 
Kingliorn, Montgomery, Martin, 3 'ittaluga, Lebaait. and Roubaiid, 
Jiavo all studied the disease* and its epidemiology, and an Int(‘r- 
national Conference was held in 1907 in London, and a Ihireau for 
tile study of the disease iouiuled. This biiieau for some time 
issued monthly bulletins, which are most valuableto the slufleiil of 
tlie disease; but recently it has becoim* converted into the Bureau oi 
Trojiioal Dise.ases. 

Ill i()io Stephens and Fantham cieated a n(‘W s]>ecies ol iiypano- 
soinc ((\ rhoilcsionsis Stephens and Fauthani, i()i(*) for theparasites 
found in oases of slee]>ing sickness in llie Luangeva Valley m 
Rhodesia, because the troj)honuch*us ol a certain percentage of 
short forms was situate cither close to, or even on the allagellar 
side of, the kinetonucleus. In 1912 Kingliorn and Yorke sluaved 
that this tryi»anosonic was transmissible by G. fnorsiiavs \Vi*sl- 
wood, 1850; and in the same year these observers pointed out the 
importance of the meteorological conditions on the develojunent 
of the trypanosome in the fly. Further work has been done by 
Sanderson, Murray, Shircore, and olheis. As regards the history ol 
the treatment, arsenic was long ago conskleied beneficial for the 
tryji.inosomiases of animals, Livingstom- being the fir.st to ajiply 
the drug to a horse for the jnirposc ol treating nagana. Since then 
it has been used for the same purpose* by several persons, notably 
by Lingard (1893) for surra and by P>ruce (1896) for nagana, 
while Laveran ami Mesnil introduced sodium arseiiiaie in ii)02 lor 
the .same disease., F. [. Moore and CliicJiester advocated the use 
of h5^podcrmic injections of arsenic, and Thomas and Breiiil of 
the same of sodium arseniato. In the meanwhile Manson had 
treated several cases of sleej>ing sickness wilJi arsenic (liquor 
arsenicalis) ; and lihrlich and Sliiga had treated various exiien- 
mcntal trypanosomiases with colouring compounds belonging to 
the benzo-purpurin group, of which trypan-red is the best known. 
Laveran and Mesnil also did some valuable rcsefirches on the 
subject. Thomas, in 1905, first brought the drug ' atoxyl ' to the 
notice of the profession as a means of treatment of experimental 
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trypanosome affections; and Kopke, in 1906, tried it in linmiin 
beings affected with slec])ing sickiu:ss. 

The beneficial jictioii ol at oxyl in sleeping sickur.ss wa s furl her eon- 
firmed by Broden, van Campenhoiil, M.inson, Kocli, and many 
others. In 1907 jtjirlich and liis impils, iT.inke and Koelil. dis- 
covered the very imiwrtant fact that tryj)iiiu)somes may, alter a 
time, become atoxyl-resistaiit. Elirlich llierefore suggested niixi-d 
or alternating treatment with various ])rei).'iratioiis, and ilte same 
suggestion, though based on different grounds, was miide hy Alooie, 
Nicreiistcin, and Todd. Plimracr and 'J luuiias intnKluced lurtar 
emetic, which lias been found to be very beneficial, esiH‘Cialh if 
associal ed with t he atoxyl treat ment . 

Geography and Epidemiology.— The <lwease was first noticed on 
the West Coast of Africn at Sierra J-eone, but was soon found to 
extend far southwards, and was .ilso iioled to be iiniiorted from this 
endemic area at times to the West liulu^s, where, however, it M)on 
(lied out, becoming neither epidemic nor eudi‘irii(:. 'I'liis fact clearly 
proved that, thotigh the distiase may be introduced by man along 
cliiLunels of intercommunication into .1 stiange coiintiy, hoiueof her 
factor is uecesi>ary before it can s])ieatl liom tlu‘ mlecled new c»>mei 
to the inhabitants. Tliis factor wc* now know to be a tsidse-lly. 

In 1882 the disease had a geogr.i}»hi«:al tlistribiil ion lii»m Senegal 
to Loaudo, and also to the islainls ol the (bill ol (lUiuea. Ciia<lu- 
ally, ascivilizat ion sj»H‘ad, it became known that the disease W'asmU 
coiitineil tl coa> but extended lai in J.S()> 

was known to be at jebba, oil the r])])er Niger, and at the Stanley 
Kails, on the Up])er Cong<». In ilu* lUeanwhiU: St«Liiley Jiad tr.ivelled 
across Afiica with a Luge numlM-i ol Cmigolesi* tofiowirs, and liad 
n‘lieved Jiiniii Pasha and his people at Wadelai, on the Victoria 
Nile. J'hese followers of Jimin J^islia, together w'il h some nf Stanley's 
expedition, who had settled in the coniiiiy .ibonl K.ii.ili, to the 
we.st of the Albert Nyaiiz.i, w'eie broiiglit by Sii K. l.iigard, for 
political reasons, to Bust>ga and Uganda. ChriM}^ and Hodges 
believe that the disease wms earned from the (auigo by Stanley’s 
men, and that they and Kiiiiii l^isha's peo])le broiigiit the djse.ise 
with tlieui into Busoga and Uganda w'hen they wiMe moved Irom 
Kavali. But the fact is ch'ar that when, in n»i»o, tlio Cooks first 
noticed the disease in Uganda, it wms widespread, and liad Ix’cn 
there for sonuMime, and ii seems ])robable that Jhis(»g.i was inlcctod 
in 1890. Certainly, in 1901 , Meiigo, the Sese Nl.iuds, and the 
Western shores of the Victorni Nyanza. w'ere iiibufi i-d. and the disi asi* 
spread in 1902 to the eastern shon*s ami to Lite (iernian Bast Alrica. 

In 190.^05 Dutton and Todil found that ii had become widely 
disseminated throughout t he Congo Ib-ee State. s]m eading by human 
agency Jiloiig trade routes, and expressed the o]>iuiim that before 
long it would pass from the Congo into Jtasteni l^liodesia. Since 
then sleeping sickness has been found in tliat country, thougfi, 
the trypanosome found in Rhodesia being a difftinmt species, it is 
more probable that the disease has been endemic there, and not 
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recognized for a long time. It appear also to be spreading north- 
wards from Uganda, for,Greijg. in f904, found it at Wadelai, on the 
Victoria Nile, but not as high as Nimuli. It invaded the Lado 
earlier than i()o8, and in 1909 the disease was recognized definitely 
in the Bahr-cl-G"hazal Province of the Sudan. 

Therefore the distribution of the disease at the present time may 
be said to extend along t he West Coast of Africa; from St. Louis, in 
Senegal, to Mossamedes, in Angola; from the coast to 'fimbuktu 
on the Niger; through the wh(»lo of the Congo into Uganda and 
Rhodesia ; from Uga nda and Busoga southwards t o late Gcnnan East 
Africa; and northwards into the Bahr-el-Gh«iz;»l Province. The 
discovery of the tsetse-fly in x\rabia makes it possible that the 
disease may some day still tart her 


extend its area. 

There does not appear to be 
any seasonal iniliK^nce. 

Etiology. — From thii present 
stale of our knowledge it would 




Fig. 638. — ^Trypanosoma in 


Cerebrospinal Fluid. 

PrefuratioQ from^thc cerebrospiiiiil 
fluid of a case of sleeping sickness. 


Fig. 538A. -Lymt'Kocvtic Ac ceMU- 
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appear that from a clinical and ;etiological point of view there are 
three types of sleeping sickness, which may be differentiated as 
follows: — 

I. TAtf Equatorial type, caused by CasicllancUa castdlanii and 
spread by Glossina palpalis. 

II. The Southern iyPo, caus(xl ])y CadoKanella rhodesi^nsis 
and spread by Glos&ina mnrsilans, 

III. T he North- Western type, caused by Oasiellqnfilla ffaviHeftsis 
' (sjjaonym, C. nigeriensis) and spread by some as yet 
' not clearly differentiated tsCtSe-lly, wlficli may or may 

. not be Glossina palpalis, and \vhich Dutton suggest e 3 
, -might possibly be G. tacMnoides. " 

'For description oji the^ parasites, see p. 417. 

®u{ce's researches made it possible thiit there is a vertebrate 
reservoir for C. castelianii in the antelope, because he found a 
rfrypaqosomc very like this organism in these animals, and because 
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some boys working on an uninhabited island in Lake Victoria 
became infected with sleeping sickness. We feel, however, that the 
proof is not quite absolute with regard to this point. 

Yorke and Blacklock with regard to C. ffamhiensis find that man 
is the princii>al vertebrate reservoir, with a prissible secondary 
reservoir in domestic cattle. 

With regard to C. rfwdcsimsis, as long the view held that this 
was identical with ('. hriicei tlmre was no dithculty in believing that 
the vertebrate reservoir was in such animals as the liartebeest, 
water-hogs, and domestic dogs; but with tlie human, crosbcd 
immunity, and serological ox]>erimeuls detailed on ])age 4.2(1, it 
again becomes evident that these two trypaiuKoines are dislmct, 
and llierefore. thi‘ (piostion as to llie existence of rhodmensi^ in 
game animals must agniii be cousjtleri'd as siub judicc^ Tin* ctm- 
fusioii lias arisen by ti listing mo implicitly to only morphological 
characters, and ignoring 'sTohigical 

In Ohnj^lers XIX., j). jtSS. aiul XXXV.. p. S/S, wi* have con- 
sidered the tsetse m relat ioiishit) to its carriage ol these organisms, 
and in ('hapter XX.Xlll.. p. S.’,/, we have di'scribed tliese Hies, 
r. castelUmii is s])read by the agency of (ilussinu pcilpalis and 
C. t'hodcsiensis by (iht^sina morsifans, but it is not jiMived by actual 
experiment what ily carries C. iiiumhicnsis. h \)Mmu 7 ncd that it is 
Olossina palpalh, i^ut the subject obviously requires careful study. 

The tsetse flies obtain the trypiino.soiiKiS by sucking’ infective 
human blood containing th(‘ organisms, whicli undergo deveh»pment 
in the bodies of the flie<. In diuj lime (vide Chapter XLX.) tlie. 
young trypanosomes in short form aiiiiear in the salivary glands 
of the. tsetse-fly, and from these organs they pass iiit*) man when 
the ily ni'Xt feeds upon him. 

'file fly appears to be the definitive host ol tlie l rypaiiosome, 
but there is no evidence that the inject i<»ii is j)assed on to the suc- 
ceeding generation. 

From a practical ])oiiit of view the l)ite of the infected tsetse is 
the most important method ol infection, l>nt le.ss important methods, 
such as sexual intercourse, are possible and mil'll be remeiiiliered. 

With regaril to predhposm*^ causes, race, sex. and age have not 
been jirovedto have any influence, though tluj last two have been 
thought to be predisposing causes. 

Occupation, however, lias a camsiilerable mlliience, for persons 
who live near the shores or work along the shores of lakes and 
streams, such as lishermen, arc iiuire liable than otht'is to contract 
the disease, because of the habits ot the fly, while porters marching 
tlirongh fly- 7 .oiies ar.e also liable to be atlackt*d. 

Pathology.— The tiypanosome either enters the lymph-stream 
directly after the bite of the fly, and is blocked in liu*. lympliattc 
glands, wliicli it inflames, ami through which ii passes to the 
blood-stream and cerel>ro-spmal fluid, or, less probably, it enters 
the blood-stream first, and escapes by rupture of a capillary into a 
lymph-gland. But the polyadenitis is not tlie only change induced, , 
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for the lymphatic tissues of ihe intestine (solitary or agminated 
glands) are also iiiHamed, and the heart and other organs infiltrated 
with lymphocytes. This stage is marked by fever, but sooner or 
later, as a result of this lymphatic disease, changes are induced in 
the membranes and substances of the brain and spinal cord (chronic 
meningo-encephalitis and ineningo-myelitis), csx)ecially along the 
course of the vessels, whicli rtisult in the proliferation of the neuroglia 
and in a lymphocytic accumulation around the vessels. These two 
processes compress the v('SmIs. and lessen the supply of blood to 
the cells of the l)rain and ^pinal cord, in which, as the result of 
malnutrition, changes **n<-ue, which produce the typical symptoms 
of the cerel)ral stage of tlu' disease, which is often called * sleeping 
sickness.* Tlu iry])anost)me apparently cannot pass through the 
placenta, as infected wointMi give bin h \ n healthy babies. 

Towards the end M-coiulaiy infections with bacteria may take 
place, the in(»sT constant ot these being due to streptococci and the 
])neumococcll^, which ])robably hliorten the life of the ])atieiit. 

Ccrchro-Spintil FIttid. - 'I'lie cerebro-s])inal fluid was first studied 
by Castdlani, and it may bi‘ noted here, that it was during his 
researches on tlu* leiicorytic formula that he discovered trypano- 
somes forihe first I ime in slin ping sickness. More recent reseWches 
are those by Broderi and Rodham and otluTs. During the first 
stage of the disease it i^ usually of normal apj>eiuance and clear, 
while on ceiitrifugalization there is practically no sediment, though 
occasionally a tew small mononuclear cells may be present, and 
trypanosomes arc, as a rnh*. absent. 

In the sleei)ing sickness stage it is often slightly turbid, and con- 
tains an amount of serum albumen an<l .seriiin globulin: and on 
ceiitrifugalization some sediment is ol)tiiined, consisting ol a few 
cells, which an* mostly mononuclear leucocytes, endothelial-like and 
vacuolated cells, wliile try]),inosomes are almost constantly present, 
and also oftim atlagellate, roundish, or oval forms, with one or two 
chromatin masM*s. as described bv one ol us in 11)03. These may 
probably be. com])ared to the. s»» called latent forms d<*scribcd in 
the .spleen by Hreinl and others, though Laveran and other authori- 
ties consider them to be degeneral **d or fragmented forms. 

Morbid Anatomy and Histopathology.- -'riu* macroscopical changes 
found post mortem are ])riiicij)allv iu the central mTVOiis system 
and in the Ivmphatic glands, but jKilhological changes brought 
about by comj)li*:ai ions mav also be noted. 

The body is usually <*inacuited and anaiuic, rigor mortis is well 
marked, and the skin may be normal, or dry and diiscpiamating, 
or may show pustuhir eruptions on I lie. hands and forearms, or ulcers 
on the feet whicli are generally clue, to jiggers (Dcrmatobhilus pene* 
trans). Enlargement of 1 he lyin])hatic glands of tlu: necK and groins 
is gencflrally easily .sec*ii. On opening t lie hrain-case, it will be noted 
that the under surface of the scalp is pale, that the dura mater 
may or may not be adherent to the bone, that tlie cerebro-spinal 
fluia is increased in quant ity» and the gyri of the brain arc often 
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flattened. On careful examination, the pia ar^hnoid will be found 
to be thickened in places, and may or may not be adherent to the 
grey matter. The brain substance, which is generally firmer than 
normal, but may be soft and oedc^matoiis, is usually congested, and 
the fluid in the ventricles is increased. 

With regard to the spinal cord, it will be sc(*n that there is an 
increase of fluid, which, if examined with the microscope aft(T 
centrifugalization, generally shows leucocytes and trypanosomes. 
The cauda equina may be found at lijnes surrounded by gelatinous 
tissue. The cord itself is often congested, and hiemorrhagcs have 
been described. 

The lymphatic glainls of the submaxillary region, anterior and 
posterior triangles, around the bronchi, ot the mesentery, beliind 
the peritoneum, as well as tln)se of the inguinal ainl femoral regions, 
may one or all be enlarged, congested, and even luemorrhagic. At 
limes abscesses are found in thest' glands, but they iu*e due to 
secondary infection. The abdominal cavity often contains some 
straw-coloured fluid, and the pericardial fluid may also be ex- 
cessive. There may be som<' increase in size of the lymph-follicles 
and Peyer’s patclu'S of the small intestine. The lungs may show 
signs i)t ]3neumouia and other complications. The otlief organs are 
usually not markedly affected. 

The microscopical examination ol thg orga is has been performed 
with the greatest care by Mott and Brcinl and the members of the 
Portuguese Commission (Bettencourt, Kopke, Rezeide, and Maude). 

The utmost care must be taken to distinguish between the lesions 
due to thi‘ trypanosomes and those cansi'd by terminal infections 
such as the dijdococci, streptococci, and colon bacilli ; for these iulec- 
ti«)ns may give rise lo chroiuatolysis in the nerve cells and degenera- 
tion in the nerve, fibres of the brain (pons and medulla) and spinal 
cord (especially in llu‘ ])osterior and Literal columns), and perhaps 
in the pi'iipheral nerves, which have nothing to do with the disease 
in question. With this proviso the microscopical examination is 
cliaracterized hy a round-ce.lU'd infiltration surrounding the vessels 
of the pia arachnoid of the brain and s])inal cord. This infiltration, 
first described 1)3" Mott, is best seen in tlie nicmbi anes, where there is 
an accumulation of cerebro-spinal fluid, and ii; the brain, around 
the vessels of the medulla, pons, cerebellum, and those entaringthe 
base. The process appears to begin with a growth 111 size, and then 
a proliferation of the neuroglia elements, wliich has been minulely 
de,scribed by Eisaih, and is found, not merely around ve.ssels. which 
show a small-celled infiltration, but around those which do not. 
Round cells are found later in the meshes of this ])roliferalcd glia. 

These cells are (a) lymphocytes; {h) peculiar cells called the 
' plasma cells of Marj«<dialk6/ characterized by tin* nucleus becoming 
situated at one end ot the cell, and staining blue with methylene 
blue and cosine, while a clear halo se])arates it from the cytoplasm, 
which stains pink; (c) ‘ morula colls of Mott,' which are large round 
or oval colls with an excentric blue nucleus and a c3doplasin contain- 
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ing a clear eosinopliile area; (J) a few mononuclear leucocytes; 
(e) a few polymorpliuniiclear leucocytes. The cells <>1 KIarsch:Llk6 
are. coiisiclored by Mott to be derived from lympliocytes, aiul the 
morula cells to be degeneratt'd cells of Mnrschalko. Mott considers 
that the lymphoeytos are probably formed by proliferation of the 
endothelial cells (»f the perivascular lym]>liatic s])are. According 
to Breinl, a layer of blood cells may be found external t*) the round 
cells, and luemorrhages may be found in t he cord. 'I'lie eix'iidyiiia of 
the lateral ventrich* also shows a proliferation and dense fibrous 
formation at times. Wit h t egard to th(‘ parencliymat ous element s, 
Mott considers that there may be increase in neurogli*d nuclei and 
lymphocytes in the peiineiiral s]>aces, while there is atrojihy ot the 
dendrons and diminution ol llie Nissl bodie*'. and alteration in the 
nucleus, which becomes large, clear, aud ixceiitric. Tln;se changes 
are most marked m tlieceiebral cortex and medulla, and lesssoiiithe 
spinal cord. The cells of the posterior spinal ganglion, liowever, show 
chroinatolysis. Tht‘ central canal <»f the s])inal cord may be dilated, 
blit is more generally occluded by pioliferatioii ol llie cells of the 
ependyma. It is intiTesting to note that Mott did not find any of 
these changes in th(‘ brain and spinal cord of a cured ease of try- 
panosomiasis, who died several years later ol cystic disease. 

The histological Icsnms o£ the (mu ('pltaiilis louiul iii .sleeping sickness i losely 
resemble those o( giMier.il parah'sis .iiul en< e]>h,ilius lethargicii (iioiui). 

The next s<iries of chaiacteiistic changes are in the lymj>hatic 
glands, in wliich trypanosomes are olteii foinul. These changes 
begin with a conversion of the lymphocytes mio cells ol JIarsclialko, 
and these, again, into morula cells. Tlie eiidotlu'lial cells ol the 
lymph sinus proliferate, and take on a ])hagocvtic actimi, containing 
lymphocytes, red liJood cells, a ml cinoniatin ]).irtieles. At the same 
time the. gland becomes intensely congested, and the librons tissue 
of the capsule aud si*])la prolileiates, so that they and tJie walls ol 
the lymph sinuses and of the \ essel'i become lluckeiied. 

A lymph lUKlule llierelore a])iH ais to be sin rounded hy a fine 
connective niesliwork, containing Jew lymiiliocytes, but many red 
corpuscles and phagocytes. As time goes on, the inllainmation in 
the gland subsides, and it liecomes less vascular, firm, and hard, and 
full of dense fibrous tissiK*. Secondary infection, however, may 
occur with the formation ol abscessi s. 

Microscopically, the lung', may be lound to be hypera-mic, even 
when normal, to tlie iiakeil eye, while the coin})li«:atn»n of pneu- 
monia will give rise to tin* usual appearances. Tlie heart shows 
small-colled infiltration in all its layers, with soiiH‘t lines luemor- 
rhages. Vianna has noted in animals infected with C\ caalollanii 
cysts in the muscles similar to tliose of S. crit'ri, and a])pc*ai> to liave 
found them also in the mtisciilai and nervous tissues from a case of 
sleeping sickness. The liver and spleen may show thickening of the 
capsule, while the latter is very congested, and its Iralx^cuhe are in- 
creased in thickness. In nat i ves signs of chronic malaria arc almost 
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constantly present in the spleen and liver. The bone-m«'irrow may 
be very cellular, with congested vessels and hemorrhages. 

Stevenson and others have found trypanosomes scattered through the brain 
substance in no special relation to the capillaries and smaller bloodvessels 
in animals inoculated with CnstcUancHa nawhtcnsts {nigcriensis) and other 
trypanosomes. 

Symptomatology. — T\\o course of ihv disease may be roughly 
divided into tlirei' stages— -tlie incubation, the febrile, called also 
glandular stage, and the cerebral stage. 

I HCithafion. - Thi' duration of the incubation period is not cer- 
Ininly known in man, but niav be consiilerably shorter than was 
bi‘lieve(l by the old authors: ])robiibly in most cases it does not 
exceed two i)r three w<-eks. aiul, according to Martin and Leba'uf's 
oliservatioiis in Europeans, it mav he even less than ten days. 
On tile oilier hand. soni(‘ 
infi-cted individuals may 
not sIhjw any sign of 
diseas«^ for months, and. 
it is said, even fixe 01 six 
years. The bite ol the 
infecli‘d (ilossina givi's 
risii, as a nile, only to 
vervsligiit local irritation, 
which (piickly subsides, 
and is often ovi*rlooked 
by the 

Fchrilc or (AanJular 
S/iii'ti,- -The onset of the 
disease is c]iaracteri 7 .e<l bv 
attacks ol fever almost 
coiistaiillv associated in 
Euro])eans with an c*rv- 
th(‘mat()useru])tion. This 
fever lasts about a week, 
and disai)i>ears, to recur 
again later for the same 
or much longer periods. 

It is generally of an inter- 
mittent or remitient type. 

During an attack the 
pulse-rate and the res- 
pirations are increased, 
and there is often enlargement (»f the liver and spleen, though 
how much of this may be duo to recurrent malaria is not known; 
t he pulse often remain rapid during the apyrexial periods. Neuralgic 
pains and he.adache may also be complained ol. 

An erythematous eruption is often found <)n Europiians. It 
begins, as a rule, with badly defined, pinkish patches, whicli clear 
in the centre until a ring is prQdiiced; if a portion of the ring fades 
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a crescent may bo produced. This circinatc eruption may appear 
on any part of the body, but is especially frequent on the trunk; 
in some cases, instead of rings, solid infiltrated patches, the size of 
a half-crown or larger, fire present. Rubeloid spots and a mottled 
fippearance of the skin are not rare. A vosiculo-papular eruption has 
also been described, but is rare* in our experience. Dennatographia 
iscommon in Europeans. In full-blooded ncgrocsthe erythematous 
eruption may not be noticeable; in tliein very often a dry, scaly 
condition ot the skin is found. Thes«' various eruptions are called 
Trypanides. Pat dies of localized cedema may be seen in some cases. 

The most typical sign ot the disease in this stage is enlargement 
of one or more lymphatic glands, especially those of the neck, in 
the posterior triangle* (Winlerbot tom’s sitin') The enlarged glands 
arc in this period generally fusiform, and of rather soft consistency. 
Another early sym])toin, noted by Keraiulel, is a general, intense, 
deep hyj)entslhesia. As rejieatcd attacks of fever increase, the 
patient imiy become ainvmic and asthenic, but tlie febrile condition 
may last for years, and, indeed, in tliis stage the disease may be cured. 



I'lG. 6,|o. — S lkepinc. Sickness. Late Stage, in Anglo-Kgyptian Sudan. 
• (Photograpli kindly lent by Colonel A. Tkilfoiir.) 


The C crehral Sta^c [the So-called Sleeping Sickneas ), — ^Aftcr the 
febrile stage has lasted some t imi* (weeks or monllis), and even years, 
a change begins to appear in the habits and disposition of the 
patient. Previously briglit, intelligent, and hard-working, he be- 
comes apathetic, dull, with a disinclination for exertion, jireferring 
to sit quietly or to lie down. ' lie also bec*>mes careless in his work 
and dirty in his habits, and at the same time a diflicnlty in walking 
begins to be noticed. In tliis condition the sleeping sickiu'ss stage 
of the disease may be -*aid to have been properly entered. Typi- 
cally, the patient is dull and a])alhetic, but can be easily roused, and 
answers questions ratiinially, without difficulty in speech. Sleep 
may be excessive, but is not the promini*nt symptom so often de- 
scribed. the condition being more one of lethargy, from which the 
patient can be easily roused. Fine tremors are noticed in the 
tongue at first, later in the liands aqd arms, and sometimes also in 
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the legSi and even in the abdominal muscles. The tremor of the 
tongue and hands may be a very early symptom and may be present 
in the febrile stage. These tremors may occasionally be so severe 
that they cause the whole body to shako, and at times epileptiform 
fits, general or localized, may bo seen. The gait is peculiar, there 
being apparently a difficulty in raising the feet, so that the patient 
shuffles along; but there is no paralysis as a rule, and the superficial 
reflexes are normal; the deep reJlcxes may he cxaggerat< d and then 
lost; there is no clonus. There is inco-ordinatiou in some cases, 
and Komberg’s sign may bo present. As the disease advances, 
rigidity appears, especially in the muscles of tlu* neck and legs, 
which latter may assume the position of llexioii of the thighs on the 
abdomen and the legs on the thighs. Babinski's sign is generally 
absent. Serisat ion is at first normal, but t here may hi* hypenesthesia 
in the region of tlie fifth nerve and other nerves, and at times the 
j)atient complains of lieadaclie. Tlie ptipils are equal, moderately 
contracted, and react to light and accommodation. Thert? is nothing 
abnormal in llie organs of s]>ecial seiiM‘ as a rule. 'J'luTe is usually 
fever, the temperature rising in the evening fnmi loo^ t(» T04" F., 
and falling to subnormal in the inoniing: but this may be varied 
in many ways: thus for a period the lem])eralure may be almost 
normal or subnormal, while for some days before death it becomes, 
jis a rule, pe.rmaneutly sul)Uonnal. 

Thert' are no special sympituns, such as rigors or swc»ating, asso- 
ciated with the rise of temperature. The pulse is quick (90 to 140), 
but it is indep<‘ndent of the tempera I are, being quick with a low 
temperature. It is regular, but small and very low in tension, and 
gen(»rally is impiTcei)tible at tin* wrist for soim* time bef('n* death. 
The luiart as a rule shows no abinumal symptoms, though systolic 
inorganic murmurs may be ]>resent. riie re'^j)iralions are regular 
and equal, but are iiicr('aM‘d m number, esjncially towards evening, 
varying from jo to 50: bi'lon* death they not iiiieominonly take on 
the Cheyii(‘-Stokes type, ('oiigestiou and ledema. with patches of 
pneumonia, are not infrecpieiitly met with before death. The 
appetite is good, and may even b«' increased ; digestion is usually 
satisfactory, but constipation may b(' marked, or there may be occa- 
sionally diarrliiea. The longue is friMpieiil ly llabbV and covered with 
whitefur: thefiecisot native patients an* typical of a vegetable diet, 
and show the usual parasites of a tropical count ry. The spleen and 
liver may he enlarged, which iie-rhap^ may ]Kirily be due to malaria. 

ThcBfood, — ^riic examination of the blotnl is complicated, because 
its condition is bound to be influenced by the secondary infections 
with other parasites, animal and vi*get al. 

With this understanding trypanosomiasis causes in a certain 
number of cases a gradual diminution of tlie red cells to 2,000,000 
or less, with a corresponding decrease iii the licemoglobin; but it is 
to be noted that, as first observed by I-«)W ami Xabairo in several 
cases, the actual number of erythrocyte’s may be above noimal. 
The red cells arc usually normal in appearance, but normoblasts 
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may be scon. The leucocytes are normal in number, as a rule, with 
an increase of mononuclear ci*lls, while there maj' be a terminal 
polyinorplionucloar increase be* fore death. 

Ill fresh jircparations llu- red cells are not evimly distributed, nor 
do 1 hey form rouleaux, beinj; generally clumped into masses. This 
phenomenon of aulo-afisiiliilinatioti was lirsl notici'd by Kanthack, 
Durham, and IMandford iii the lower animals inoculal(*d with 
luitjana ; and in man^n easc^ of sleeping sickiu*ss. by Dutloii, Todd, 
and (Mn isty, and may be <»! diat*no^lic value. Hu* jdienoim'non of 
aulo-erythroj)h.ijLrocytosis has occasionally been noted. 

The chemical examination of the blood m try])anosome infecliims 
of animaK has been perlormed by Takiniofl and by Nierenstein, 
the latter of whom found, by Moore and Wilson’s method of testing 
the alkf'dinitv of the ash, that t he acidity of the bliuKl was increased. 


/. j 'ui 1 1 j i j ^ y T ii I* 



Fig. 04r.-TnM7»i:KATi Kr ("iiakt oi a Cask of Slkiihino Sickness. 
(From Low Aiid Kep<»rtsot llu* Koyal Soi.ic*lyi>ii SU*c‘])iiig Sickness.) 


probably due to the formation of amido-acids, either secreted by 
tilt* parasites or produced by their acli<ui u]>ou tlie ]»roteidM of tlu* 
siTum. The acidity wa^i te^(l•d by plu iioljihihalein and ('ongo red, 
and the alkalinity, whicli remained fairly constant, was tested by 
dimethyl- ainido-azo-benzol. 

The animals were infected Vilh ('. britcci ami (\ cquipcrditm, but 
so far no observations liave Turn made on human blood. 

Urine . — ^No abnormalily is ftiiiiid in the urine, Imt the reaction, 
amount of pliospliato, etc., of course, varies with the food taken. 
In native ])atieiits it is veiy often alkaline. 

Sexual tlesire and meiisirualion are normal at first, but later arc 
lost. Hu* lymphatic glands tliroiiglionl the lu)dy, but especially 
those of tile neck, and more (*sp(*cially those of tlie i)Ost(*rior triangle, 
are. enlarged. It is to be noted, lu»we.ve.r, that in the last stages 
the lymph glands often undergo a j>rocess of fibrosis, becoming 
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smaller and harder. The skin becomes dry and rough, but may be 
perfectly normal, though a papulo-pustular eruption may at times 
be noted on the backs of the hands and forearms. Nutrition suffers, 
and the patient generally becomes much emaciated. 

As the disease progresses the muscular wc'akness and emaciation 
becomes \vors(i and worsi*, the tremors more pronounced, tlie saliva 
dribbles from the month, the urine and faces art* passed involun- 
tarily, and bedsores form, whih* the inti*lligen<u* becomes nuire and 
more Jiffected, and tin* ]iatient passes into a statt* t)f coma, with a 
perinaiieutly subnormal temperature and an absence of jnilse at the 
wrist, and in a short time is liberated from his siilferings by death. 
The tluratioii of the cerebral or slee]nng sickness stage varies from 
a few weeks to several nioiilhs. Since tbe atoxyl treatment has 
hectiine of general ust., Hodges has noted tliat convulsive and mental 
sym])toms are more prominent, and tliat dtalh is often sudden, 
without being ])receded by a ]H‘riod of coma. 

Varieties. -When the disease is due to T. rhoilcsicnsis, it gc'nerally 
runs a more rapid course, seldom exceeding loiu or five months. 
Lethargic symptoms may not a])p4‘ar. and the eiilaiged glands in 
the posterior triangle ol the neck may be absent, wbilc enlargement 
of the epitrochlear glands set*ms to be frequent. Tin* disease caused 
namhionsis app(*ars to be oi a mihh'i typi* tban that due to 
C. casicllanii. 

Complications. — ^'Fhe p«itient is often infected by ])arasit(*s other 
than trypiiuosomes; lluis, Plaamodiim and Laver ania, Filaria, 
Schistosoma mansoni, Ancytostoma liitodenah, Ascaris limhricoidc^, 
Trirhurns irichiura, Slronsjyloidcs stcnoralis, Tricliommias inicsti- 
nalis, T. vaf^inalis, Dcrmatophilus fioictrans, and I.ooscliia may all 
bo found. The commoiiesl oonqdicalion during the last stage is a 
cerebro-.spinal meningitis, duo to '^t^e])tococc^, tlie piieuinococcus, 
or the meningococcus. 

Pneumonia, laryngitis, and (edema ol the glottis are not rare, 
while iritis is seen at times, and symptoms ol mania, delirinin, and 
epilepsy may be observed. 

Diagnosis. — In tin* first stage* (febrile or glandular stage) the 
disease may be readily confused with malaria and other fevers, 
but in endemic areas tiie true nature of the nialadv miiy be often 
suspected on certain clinical data, the princijial of wliich are the 
attiacksof fever not inihieiiced by (piiniin*. the ei ytlieinatous erup- 
tion in Europeans, ihorapid pulse frequently t^resent also during the 
apyrcxial periods, the asthenia, the deep liypenestlu*sia (Keraiuiers 
symptom), tin* fim^ tremor of tlie tongin* (Low-('asteIlani’s symp- 
tom), the cervical polyadenitis (Winterhottom's symptom). Dur- 
ing the sleeping sickness stage tlie clinical di.'ignosis is liased, in 
addition to the above symptoms, on the drowsiness and iqiathetic 
apjicarauce of the patient, on the remarkable wasting and debility, 
and the more marki'-d, and occasionally gi*in*ralized, tremors. 
The long course and, usually, absence of facial jiaralysis differen- 
tiates clinically sleeping sickness from fuicephalitis lethargica 
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(nona). To make a definite diagnosis, the demonstration of 
C. castdlanii, C. gambiensis, or C. rkodesiensis in the body of the 
patient is necessary. The following methods should be used: — 

1. Microscopical Examination of the Peripheral Blood from the 
Finger or Ear.- -This procedure is ofti'ii a failure, even using thick 
films. 

2 . Scarifi 4 :afion of the Erythematous Eruption and Examination of. 
Blood Films. — ^This method is more useful t lian tlie first , but may fail. 

3. Nabarro*s Method.^ Ke])eated cenlrifugalization of 10 c.c. of 
citrated blood, and (‘xamination of the lliird sediment. The results 
are good. 

4. Dutton'TodiTs Method. - Some citrated blood is centrifugalized 
in small tubes and tlie h-ucocytie layiT examined for tiypanosomes. 

5. Greig'Cjrey's Method.- Asepl ie puncture of t he enlarged cervical 
glands with a sterde syringe. The glauil-iuice is examined for 
trypanosome.s. This, from a practical point t>l view, is the most 
valuable method. To Mott belongs the credit of having first .sug- 
gested the search for try])an(Koines in tlu* lvm]»h glands as a diag- 
nostic method. Halfour lias devi'sed a ' gland-holder,* which is 
useful in some cases. 

6. Ciislellanis Method. - t'entrifiigalization for fifteen minutes of 
10 c.c. <»{ cerebr(»-spinal thud, asejitically removed by means of 
lumbar puncture, 'fhe se<liment is examined for trypanosomes 
by making fresh and staiiud ])re]>aratu)ns. The result is almost 
constantly positive in tin* shvping-sickiie.ss stage, but negative, as 
anile, in the first stage of tlu inaladv. 

The lochnif|U(‘ to perform lumbar piinilurc is as follows: The paiicnt may 
bo given chloroform, but u.sually a lor.il an.ostli<*tii* spray siifficiont. T.iiy 
tlie patient on the light or loft sido. flev the thighs on the alxtomeii. Then 
make llie skin ol llie hiinl).Lr region aseptic, ami, feeling with the tip of the 
finger the positiciii of the lainiii:e, thrust the st<>rile needle lietwnen the laminae 
of the third and fourth linub;ir M ileliia*. J im h fnun the median line, obliquely 
outwards and forw.irds iiitii the ran.il.” The fluid will e.scajHJ, and can lx* 
collected in a sterile tulw Aft it withdrawing tlie needle, the area should 
be covered w*ith an .isc'plie pad and bamhige. 

7. Inoculation of .SusceptiUe Animals.— Ten c.c. or 20 c.c. of blood 
are asoplically removed from a vein and inuculated into sus- 
ceptible animals, or 10 c.c. of ccrebro-spinal fluid may be inocu- 
lated. The animals most suitable are monkeys, guinea-pigs, and 
dogs. The most suitable monkeys, according t«» Thiroux and 
d’Anfreville. are those of the sjMcies Cercopithccus ruber, while 
some other species -£\g., ('.fuliginosus—iuo almost refractory. 

The following biological phenomena and react ion.s may sometimes be of 
diagnostic value: — 

z. Auto^Agglutination . — In niaii\ ca.ses of sleeping sickness, in wet pre- 
parations of blood examined microscopically with a low power, the red 
corpuscles are not evenly distributed, nor are they arranged in rouleaux, 
but are clumped together ' agglutinatisl - in irn^gular masses. This 
appearance is not s[)ectfic of trypaiicjsonuasis, having been found in cases 
of filariasis, malaria, syphilis, and yaws. 
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3. Complement Fixation. — Lcvaditi and Mullcrmilch have applied the 
Bordet-Gengou reaction to trypanosome infectious. According to them, 
the complement can be fixed by using as antigen an extract of trypanosomes 
separated from red cells. 

3. Levaditi and Muttermilch's Leucocytic Attachment Reaction. — Levaditi and 
Miittormilch liave shown tliat t^>^)anosomt■s treated with the specific serum 
(heated at 5.*i* C.) develop a pro^rty of lM*coniing attached to leucocytes, 
and that this phenomenon is specific. The test niiiy used for identihing 
a trypanosome or tor diagnosis, but. according to'l^iverun and Mesnil, is 
not very reliabUi in the case of C. casiellanii inhH'tions. 

Attcnipts have boon made to evolvt* agglutination reactioiLs, trypjinolytic 
precipitin, and other biological te.sts for purjioses nl the ditignosis of sleeping 
sickness, but so far with little success. , 

Prognosis.—Thc prognosiis is stTioiis, but not quite so serious as 
it was before the iiitrocluctioii of aloxyl and the mixed atoxyl 
tartar emetic treatment. If the patient is in the early stage, and 
can be removed fiom the endemic area and pul under good hygienic 
conditions and atoxyl treatment, tht‘ disease may be cured, or 
at least a marked ilnproveinent may be obtained. Great care, 
however, is necessary before saying that a i)atient is really cured, 
and at least two blood injections into siisci'ptibli* animals should 
])(‘ performed before giving a decided o])inion. If, however, the 
jKitie.nt is compelled to livt‘ in the endemic area, and cannot be 
treated with atoxyl, the outlook is must hoi)elcss. It is to be noted 
that there are si'veral strains or varieties of different virulence. The 
Uganda and hVench Congo strains caused hyr.cvw/eZ/rtw/V, as noted 
by Laveran and Mesnil, cause a more acute type* of the diseast' than 
tin* Gambia strain due to and (\ rJwdesicnsta is in 

laboratory animals more virulent than C. casiellanii, and tlie disease 
caused by it in man runs a more ra}>id coin se. 

Treatment. -The only medieaimmts which have bec'ii so far found 
to be of any n*al value are, first, arsniic in the form of atoxyl, and, in 
a le'^s degree, aiit iinoiiiuin in tlu* form of ijirtar emetic, the bc‘st 
mt*tliod«)f treatment being a comliiued treatment wit lithe two drugs. 

Aloxyl.- We recoiuineiid 2 to grains of atoxyl by intramuscular 
injection every third day loi' at least two years, or 0'3 gramme every 
fourth day for the same period, with ot gramme for a cliild ten years 
old. 


Borden and Boilhuin’s method is 7J griiiiis of uiOT^yi by intrnmusculai 
injoction every fifth day. Koch recommended the sulxuhaiieous injection of 
7I grains (J grammel on two successive days every ten days for two months, 
wlum the treatment is to lx* st<»p|x*d until lurtlier svmptoms develop, and 
when thi.s occur.»» the treat monl shoidd lx* re}XMli*d. The drug can lx‘ obtained 
or imported from any cheniisl in sterile viids ready for hypoflerniH- mediiMtioii. 
The injection of atoxyl is nccasionallv lollowc'd by a felmle retietioii, due, 
according to some observers, to the .-ib^orption of products ol tryjiiinoljrsis. 

ONa 

Atoxvl is sodiuin-p-amino]fiicnvl arseniate — — and 

' on 


contains from 25*05 to 20*78 pi*r cent, of arsenic, according to the amount of 

/ONa 

water of crystallization. Mono-acetylated atoxyl is CII.|(U>NHCbHkAsOC 

\0H 

According to Mesnil and Nicolle’s observations, and the more recent observa- 
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tions of Nicrcnbtuiii. it is not the arsiMiic in these compounds which is to be 
looked ui>on as the eflectivo agent, but the amido-group, which may possibly 
be the (*fiectivo agent in trj^’pan red, afridol blue, afridol violet, and para- 
fuclLsiii, which do not contain arsenic, but possess amido-grnups, and affect 
trypanosomes in a similar manner to atoxyl. According to }Lhr]ich, Leva- 
diti, and Yainanoiichi, atoxyl undergoes a* reduction in the aiiim«d tissues. 
Khrlirh has prepared two deriv.'itiv4*s of atoxyl, one of wliicti, already men- 
tioned (arsenfi-idw'nylglycin). is very effective in mice 011 aloxyl-resisttinl 
trypanosomes. 1^'vaditi and 'S'.'ini.inoiiclii have al.*-ti prepared' an active 
derivative of at{)xyl. which tln^y call trypanotoxyl Niereiislein thinks that 
atoxyl IS oxydizeif in the tissues, and it is only 111 the nascent state that it 
Ikxm lines (Mhcacious 

Soanun -Owing to the l.ut that large dfises ot atnxyl hsiil to sueh un- 
pleasant lesidts as o]>tk almphy, gastro-intestinal inll.immation, and ]ieri- 
pheial neuritis, other .ir.seiiic.d prep. um tions h.ive been nroinmended; and 
the lirm Ihirroughs anil Wellcome h.is introduced, under the trade name of 
soaniin, a prep.Lration s(im('wh:it similar to atoxyl, but said to Ih‘ less poisonous, 
it is given in the .s.ime doses as atoxyl. Init the therajXMitic results do not 
apf>ear to have Uvn very siuccsslul.’ Soawtn, .iccording to the published 
formula, is ('2H4NH2 \sC)(CWn(< >Nat5l V>. 

Ayseno-phfUYifih'cin. IChrluh h.is prepared .1 derivative of .'itoxyl, called 
arsvno-phenvlglyi in, which is fiom two to tour tint's less toxic than atoxyl itself 

This preparation h.is Iksmi Hied by IChrlich. Mesnil, Kerandel. and others 
upon lowvr amni.Lls expeniueiit.dly infected with (\ ca^tilianii, and has 
lx*en found to lx* vcr> cllcotive. lusngalso a propliylactic. It has Ix-eii used 
111 mail by Kleine 111 the .same* duses as atoxyl, but has now bi'eii aUindoned. 

Lufuor Arscniia/is. -When loi speiial re.ivms it is im])ossible to carry out 
the treatment by injections. .11 seme may lie given by the mouth in t hi* form 
of Kowlt'r’s solulioii which must lie given, well diluted 111 water or milk, in 
,5-miiiim doses and gradually imre.ised to 13-imnim dose.s. 

iaifller and Kiih's jieuti.il solution ol aisenioiis aurl (1 c i . of which contains 
I cemtigramme of ursenioiis .icid) may in* given in clo.ses of 2 c.c daily for three 
days, and then umtiiUKd in doses ol 1 c c. jht diem hir several weeks, after 
which it must Ik* temtioranly disioiitimied, but must after a time be restarted, 
and in this manner continued lor montlis, pnivided no ill-elfectsare produced. 

Stilvarsan and Nvosalvar^an -Thf*ir *iction is less (*itic.icious than atoxyl. 

Atoxylate of Mvnuiv- 'Plus prep.ii.'it]on, iiiliodiued by L’hlenhnlh, has 
given less satistactory results than atox\]. 

Chiininc Ovriuatvs- .Moigenrolh .ind IlfillHTsiaedter hjive .shown that 
some (|uininc derivatives, su< ii .is hydruquiniii, h.ive a jirevisitivc and curativu 
effect in certtiiii exjieri iiieiit.il tryp.inosomiases. 

Ipecacuanha DenraUs — 'Phe emetine salts might be studied in regard to 
their po.ssible action on ti>puiKisomes. 

Anurcoiiue. - -'Phe use of this opium alkaloid has lx*en suggested by Johnson. 

Combined Therapy. As tin- rosiili i f the imjxirtant obsiTViitions 
of Ehrlirli 011 tlu* jilionoincnon <if rlii inio-rohistaiiry, whidi may 
be :irf|uirt(l by tryi)aiiosonit*^ after a long tise of the same drug, 
numtTotis eombineil tieatiiKtils have bt'eii Suggested. Of these, 
the most iinportaul are: (1) antimony and ato.xyl; (2) mercury 
and atoxyl; (j) orjiiment and atoxyl; (4) vfirious dyes and atoxyl. 

Antimony and Ato.xyl Trcatiiunt, - Antimony salts, as well tLS pliosphoru.s, 
were tirst suggi*stod by Mcsiiil :is likely to lx* of use in trypanosoiniasi.s. To 
Pliminer and Thomas belongs the credit of liaviiig experimentally shown the 
jXYwerful trypc'uiocido action of antimony. In man the siiljc.ut.*iiieous ui intra- 
muscular injections of solutions of the various .salts of antimony (sodo-tartrate 
of antimony, sulphide of antimony and soda, etc ) arc* very paiiiful. Plimmer 
•therefore suggests oil omuLsions, Maiison gives the drug by the mouth 
or by the rectum, and other authors by intravenous injc*ction. Daniels and 
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Newham recommend the painless Martindale's injcclio antimonii oxidi, 
30 minims (= gr. antim. ox.) to bo given sulicutanooiisly once or twice 
daily. Apparently tlie trypanocide action of antimony is mure powerful 
in the lower animals than in man. in whom the results are inleriur 
to those given by atoxyl. A mixed antimony and atoxyl Iroatmcnt is, 
however, of advantage in most cases, an atuxyl injection grains) iK'ing 
given every tliird day, or 7^ grains every fifth day. and soilio-tartrate of 
antimony (riinimer’s'siilt) administered daily- 2 grams dissolvt'd 111 a huge 
quantity of water (2 pints) by the mouth or by the rectum. Tartar emetic, 
however, is lx.'st given by intravenous injections, using solutions ot 1 111 100 
or I in i.iMKi. The dose of the tlriig to Ik‘ given is 5 to 10 ct'iili grammes jht 
injection. It is important that none ol the lluid oi liii* injection sliould escajx: 
into the surrountling tissues, as a violent intlaniniation may result. These 
injections should be administered monthly on ten crmsccntive days for .l long 
period. The injection ot salts of •intimoiiy m.iy prorliice a niiirked fall 111 the. 
blood-pressure, dyspiioM, .ind signs ot collaj^se. .iiid tlierelore TIuroux sug- 
gested that siilx'iitciiUMiiis injections of calttsn should pn'cede ten or titteen 
niiniiie^ their adniinistnition. 

Il.isiiig his opinions upon tie- very '•in ees.'»liil triMtineiit c.niied mil by 
Caplain Siins< n, K. \.\ 1 .t' , .it the Vei Sleejnng Sickness C.im)> 111 the Mongalla. 
PioMiici* ot the Sudan. Cajit.iin SjXMice, U.A.M.f'., is lie.itiiig cases 111 the 
Bahr el-Ghazal Province as follow <. : - 

.1. C'fiAcs in thr vayly 

1. Six intravenous injections each ot ii centigrammes oi an Union y ixt 

lhrei-d.iy inlervals. 

2. Inlerv.il one mouth. 

3. Twelve intramuscular injections each ol 30 a' 11 Lii grammes of atoxyl 

at three-day inlervals. 

4. Interval one iiKmlh. 

5 aiMl »'». Kepeat i-^. 

7. Three months alter last I eatiiK'iit the blood ot the jiatient is 
inocidated ini lan.ininial. It the animal rem.iins uiiinfe(.t(sl the 
jititieiit IS given a nuinlK'red disc aiul told to n'port i veiy tluco 
mouths. 

Total do-.age: Atox)l, lo-S grammes in abml one ve.ii ; antimony 
I o»S grammes. 

]}. Ju'laf^srs and ca,sr.\ Just srrn lu a lafr n/ iJut iZ/str/sc : 

I. Nine intramiiseiiJar injections e.uJi ot 1 granimo ol atoxyl at ten- 
d.\y iiiterv.'ds. 

a. Interval one month 

3. Nine Ultra muscular injections each ol i gramme ol atoxyl at 
twenty-day intervals. 

Iiiterv.il one month. 

5. Nine intramuscail.ir injections ol atoxyl at thirty,-day intervals. 

i». Intel val of thioe mouths. 

7. .Viiim.il is inoculatcsJ as alxive. 

Total uosage: 27 grammt'S of atoxyl 111 two ye.irs. 

Cases 111 which no .symptoms are noted and 111 which aiiiinal iiiin illations 
are neg.'itive are kej*! under close control for tw 1 \e.u.s, .illei wliuh they 
report every six months lor two ye.irs and the lesull 'judged. 

Mefcury and Atoxyl.- Mercury was first introduced in rooj lor the ireat- 
metii ol sleeping sickne.ss by lx)W and Ciislellaiii. using intr.ivt'nuiis injection 
of llaccelli's sublimate solution (liydrargyri jx'rchloridi, o*io gr.'irnme; sodii 
uhloridi. 0*50 gramme; aqu.'e destilLaUe. [oo«oo c.c. ; i to \ c.c. per intra- 
venous injection), iii association with arsenic and quinine by the mouth. A 
fall of tlie temperature was oliserved in some c..uses. but the f.ital course of the 
disease w;is not influenced. Moore, Niorenstein, and Todrl have ii.sed mercury 
and atoxyl in combination or alternation, with the idea that mereiiry might 
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act upon the latent form of the trypanosome, while atoxyl would influence 
the active form. In man this comtened treatment has apparently not given 
any better results than atoxyl alone. 

Orptment ani W/o^rr/.- -Tliis combined treatment, consisting of atowl and 
an inorganic salt of ’arsenic such as ur|>imcnt, has been recommended by 
Laver.iii and Thiroux, and li«is Ix^en used' in man with good results. 
The orpiinent should Ik' given 111 ))ilLs, in the dose ot 2 grams of orpiment two 
or three times daily. The .Ldmniislratioii of orpiment frequently causes 
diarrhma. Thiroux therefore incor^iorates in the orpiment pills some opium. 
Thiroux’s formula is:- - 

Orpiment . . . . . . . . . . 20 grammes. 

ICxtr. opii . . . . . . . . u-.|u gramme. 

Gumm. ..1 

Pulv. glyceriz. j ‘ ’ “ " ’ ' ‘ 

To Ik‘ divided into 200 pills. 

Various Dyes and ^Ito.xvl. -('oinlsiied treatnK'iits ol Mesnil's alridol and 
atoxyl, Jihrlich’s paraliu hsin and .uoxyl. picric acid, Scilraiiin, trypatlavni 
and other dyes ami atox\l, h.ive Ihu^ii .suggested, but in man the results have 
not l>cen .so successliil as in the lower .iiunifils. 

Treatment ot ls!iiiiviS. In tin case oL native'! it is iiecexs ly to gather them 
into siieiial sleeping sickness canqis in order th.iL treat meiil may be etficiuntly 
earned out. Thc.se camps should be 111 .some flv-iree area, and should be 
provideil with a ;r«tined medical stall. L'atients able to work shoulil lie 
employed to raise ciops tor their own consum]>tion, to suppknnciit the dii‘t 
provided by the Gt»veriimenl . 

Symptomatic Treatment.-- In addition to the atoxyl treatment or 
combined treatments, malaria and the intestinal parasites must be 
treated if present. The patient should, it possible, be removt'd Ironi 
the area ot infection and ])l<icod under good hygienic conditions and 
on good tood, and no case should hv considered to be cured unt il the 
injex:tion of tlu* blood, 011 more than uiie occasion, into susceptible 
animals fails to infect tlieni. 

Prophylaxis.- -At tlie ]jieM*nt lime prophylaxis must be* under- 
taken on the asMini])tion that the disease is spread from place to 
place by man along channels of liumaii intercommunication, and 
Irom man to man by (ilossina palpalis and 6'. vioniians, and that 
at least ill (he case of (\ rhodcsiemis there are animals wliich act as 
reservoirs of the virus. With regard to these Hies, lurthcr infor- 
mation is required as to their bionomics, though Bagshawe’s and 
Hodges* researches, as well as tlm^' of Ziipitza, Sander, Minchin, 
Kinghorn and '^'orke, ('ar])enl(T. and others have throvm some light 
on the subject. 

Before enumerating tlie jirincipal j>ro]>hylactic measures to be 
recommended, we wish to draw attention to the. fact that these, 
as pointed out by Bagshawe, will be useless without the co-opera- 
tion of the natives, 'rids co-operalion may be obtained by ex- 
plaining to them at every possible opportunity the reason for the 
measure taken. In this iiii.ssionaries and native chiefs may be of 
the greatest help. With this proviso we consider the following to 
be the principal prophylactic measures; — 

Public Prophylaxis, — We advocate: — 

I. The formation of a Central JCxceutive International Board, 
with headquarters in either r.'iris or London. 
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2, The formation of an Executive Slewing Sickness Commission 
in each political division of Africa in which the disease exists. 

The different Governments should be invited to H:o-opcrate to 
prevent persons travelling from districts where the disease exists 
into non-infected regions, and medical ])osts of inspection should 
be established for the examination of natives. According to 
some authorities (Dutton, Todd), all nativeb presenting cnLarged 
glands should be considcrcfl, from a practical point of view, as 
trypanosome carriers, and prevented from emigrating. Tliis is, 
perhaps, going a little too far, inasmuch as, in our experience, and 
in that of Low, Bagshawe, Koch, Hodges, etc., numbers of natives 
have enlarged glands, though not suffering frr>m try})aiiosomiasis; 
and, on the other hand, cases of trypanosomiasis occur in which 
tiiere is no enlargement of the lymphatic gl.uuls. We admit, how- 
ever, that gland palpation m'ly be ol some use in formulating an 
approximate idea of the extent of t he disseminalion of 1 lie disease. 

Tile sick should be r(‘mu\'ed from the lly regions and segregated 
in places where the^ 7 (i.ss/wa palpalis ami 6'. mnrsilam are not found, 
or where the temperature and climatic conditions are iinlavourablc 
to the development of trypanosonu*'> m the flies. TJiey should be 
treated with atoxyl before being moved. 

In the regions where tlu* disease is due to (asidlanclla casiellanii, 
which is mostly carried by Glossina palpalis, \'illages should be 
removed, if possible, from the fly zones: and the. oocupatiohs carried 
on in fly zones, such as lishing, shoiihl be discouragc'd. This has 
been done in certain regions round the A'icloria N3'anza Lake, but 
the result Las not lieeii comjdetely ’successful, as infected flies were 
found to be pleiitifulllireeyearsalterthe measures had been carried 
out. The waste land became full <)f game ami wild animals, some of 
which are probable reservoirs ol the iniretioii. Duke, in fact, has 
found (\ caslcllanii in two m.iish aiilelnj)es or siiutiinga {Tra^ela- 
phus spekei), and belie\es this \»l)servalu>n lo be conlirmed by the 
infection of two bo^'s working on an uiiiuhabiled island in Lake 
Victoria. 

Clearing of the bush along the water's ^'dge lor io(» 3'ards, and 
round a village tor joo j’ards, at least, is to be adviM'd. 

European bungalows should be segregated from native quarters. 
Houses should be rendered gual-prool, and natives bringing wat(T 
from streams should not be allowed to enter the house, as they 
are liable to be surrounded by tsetse-llies which have followed them. 
Indeed, some authorities look upon the bath-room as a source of 
European infection. 

Destruction of the Animah on 'nfhivh the Fly feeds - -Kocli recom- 
mended the destruction of the crocodiles by ])oisoii, and by collecting 
and destroying their eggs. Unfortunately, the crocodile is not the 
only animal on which tlie flj* feeds. The. blood of many other verter 
bratc animals is palatable to the fly, and there*! ore this method of 
prophylaxis is without much practical importance. 

Destruction of the Vertebrate /?tfsm'r>»>.- --Many authorities have 
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supported the idea of exterminating the big game, because they 
may be the vertebrate reservoir, but this requires further proof, 
and is therefore at present too radical a measure. 

Destruction of the PupiB, — ^Minchiii has suggested the brooding of 
the jungle-fowl to destroy the pupne, which, as discovered by Bag- 
shawe, are found in the turf iimoiig the roerts of banana and other 
trees. Balfour and others liavo suggested trapping the adult flies 
in various ways. Further information, however, is necessary on 
the enemies of the pupie and adult tsetse-flies. 

Personal Prophylaxis. — Natives in tire fly zones should be en- 
couraged to wc.ar suitable clothing, andthereason explained to them. 
Europeans shouhl be careful not to exi)Ose their legs and hands 
to be bitten. High boots, puttees, or leggings should be worn, and 
where the flies abound glovi^s anti veils, iJiough very uncomfortable, 
arc of service. White clothes are better than dark ones, as it has 
been long observed tliat the tsetsii-fly, as well as many other insects, 
have a preference for l»lack c»r dark colours. The use of vokitile 
substances such as citronella oil has been advised by some. Unfor- 
tunately, till! odour of such substances is repellent to many persons. 

Morgeiirotli and Flalberstaedter have shown that certain derivates 
of quinine, in the lower animals, jneveiit an experimental trypano- 
some infection, and Bagshawe suggests that a (laily dose of quinine 
may be useful in man. 

Vaccination. — Attempts at vaccination have not yet entered a 
practical stage, as inoculation with dead or attenuated viruses have 

so far failed in the lower animals. 

* 

Summary of Prolykylaciic Meamrrs. 

1 . Gcjiorai miMsurcs: • 

1. Co-opcratioii of Vcirious (lowrnitjcnts, i*siH‘cially in controlling 

llu* movi-nuMits of non inlcctpil iiiiiivos. 

2 . Pornialion iif morlicai posts of mspi'ction dt suitahli* pl;u'o.s to 

prevent iiitected natives entering non- infected areas and vice 

versa. 

3. Segregation of the Mrk, if fiossihle, in districts ire:- from (ilosstHCP, 

. or wluTe the climatic conditions are iinlavo irable for the 

ilevelopiiieiit of the t ry]).iii(»sonn‘ in tin* lly. 

4. Clearing ot the hush near villngf'. and aJoiig the waters edge, 

- , especially at landing-plaix\s, fords, .md femes. 

5. In certain "cases- -es}iecially with regard to C. rhodcskHsis — tlie 

destriK'tion of large game, c.si>cci.dly aiitulo^X's. (This is still 

snh fiit/ice ) 

II. Personal measures: - 

1. Avoiil.iiiia' of bites by wearing white clothitig. high boots, puttees, 

and the putty p.itlern of leggings. 

2. Immedi.ite disihfeclioii of a bite by painting it with tincture of 

iodine or by ajipJying .1 suiiitioii'of iorxiiaJin (i jii 40), 

TRYPANOSOME FEVERS. 

'^'Definition. — ^Thc tryiiaiiosome fevers of man are caused by a 
tnonomorphic trypanosome allied to Duttonclla virax Ziemann, 
Z905, and to an unspecified gexm allied to CasiellaneUa evansi, and 
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by milder syi^ptoms and the absence of meningo^ 

■ '^^dSwaUtis as far as is known. 

. .''ltwRrkS.-^In Macfle’s ca,se of infection with a -trypanosome 
D. vmk. -apart from slight fever there were no symptoms, 

; ai[^ after a single injee -ion of atoxyl the trypanosomes disappeared 
.'{r^>the blood. 

In ^anfranchi's case of accidcnlallaboralory i nf cct ion there ha\ c 
- been irregular attacks of fever lasting seven years, and general 
' debility associated with large patches of cutaneous cedema. But 
thare lias been neither ment^ S3anptoms nor tremor. He Las 
been treated by atoxyl and tartar emetic. 

' It will thus be seen that the trypanosome fevers resemble mild 
. infections in animals rather than'human sleeping sickness. 

Diagnosis. — ^This can onlygbe made bv finding the trypanosomes 
in the blood. ' 

Prognosis. — ^'Fhis appears to be good quoad ritam. 

Treatment. — ^I'hc treatment is atoxyl admipis^erecl as in sleeping 
sickness. 

Prophylaxis. — ^Nothing can be said at the* pres(*rtt time with regard 
to tills. 
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CHAPTER XLVl 

SOUTH AMERICAN TRYPANOSOMIASIS 


Synonyms — Definition — History— .Tltiology— I »iil hology — Symptomatology — 
Diagnosis — TrcatiiUMit -l*i opliylaxis- - Keforeiices. 

Synonymi.'— Oppila^Ho; Canguary (both indicate ankylostomiasib) ; SekizsO' 
try panose or J)oueH(a de Carlos Ctiagcus. Corrotrypanosis (/.oris=r.lnig); Alolestia 
de Carlos Ciiagas. Tvipanozomiase hruziliera, TireouHte parasitaria, Molestia 
do hatbeiro (popular name)i Molestia de Cruz c Cliagas. 

Definition.— South American trypanosomiasis is an acute or 
chronic specific disease caused by Schizotrypanum cruzi Chagas, 
igoq, and spread by the bug Lamas (Trialoma mef^isia) 

Burmcistcr, and perhaps oilier allied bugs. 

History. — In February, 1909, (Chagas reported that he had fre- 
quently found a new trypanosome, wliicli he iiaiiii*d T. i^ruzi, in tlie 
intestine of a species of Lamus, which occurred in the State of 
Minas in Brazil He also reported that lie was able to infect 
marmosets, dogs, cats, guinea-pigs, and rabbits by the biles of the 
infected insects, and also to grow the parasite on blood agar. 

In May, 1909, he announced that he had made an investigation 
of the mines of the State of Minas, and found the Lamus in large 
numbers in the houses of the poorer inhabitants. He noticed that 
the bite was painful, and that the insect was very voracious, and 
also that it generally attacked people, especially children, at night, 
biting the face, frtun which fact the inhabitants called it ‘ barbeiro ' 
or ‘ barber.* 

He suspected this Lamus of causing a disease marked by extreme 
anaemia, which occurred especially among thg children, and he 
was able to find in the blood of a two-year-old child during an 
attack of fever a trypanosome identical witli .S. cruzi, morpho- 
logicalW and biologically. Since then Chagas has not merely 
workecl out the life-history of the trypanosome in man and in 
the Lamus, but he lias also studied carefully the clinical and 
pathological aspects of the. disease, while Viauna has reported 
upon the histopathology, Dias on the blood, and (iuerreiro on the 
urine. 

Chagas has also shown that in all probability the arinadillo 
commonly called *tatu,' and scientifically Dasypus navemcincius, 
or less correctly Talusia novemcincta, may be the reservoir for 
Trypanosoma cruzi, and that Triaiomi^gcniculata (synonym, Conor- 
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hinu$ gmicidatus\ of the family K^uviidaeis one of the carriers of 
the same trypanosome. He also believes that Triaioma inffilans 
and T. sordida may be carriers. It may be stated that T. g&niculata 
live.s in the burrows of the armadillo, the flesh of which is rather a 
delicacy. 

With regard to the history of the discovery of a trypanosome in man in 
South America. Sambon informs us that in 1904 de Lacerda fmblished a 
paper entitled * Ktiologia de Bcri-})eri * in the Brazil Medico^ in which he 
stated that he had found trypanosomes in films taken from the spinal cord of 
a case of beri-licri. We have liecn unable to obtain this paper, and therefore 
cannot verify the statement, nor can wc say whether tlic disease, which de 
Lacerda was considering, was lx:ri-bcri or some other complaint. It would, 
however, be* interesting to have this historical problem elucidated. 

Climatology.— The disease is known among the poorer inhabit anis 
of the Slate of Minas in Brazil, where it appears to attack the whole 
.population, so that the children all become affc^cted and either 
recover, die, o^^tss into the chronic stage. 

JEtiology. — ^Tiie disease is causi^d by Schizoirypanum cruzi Chagas, 
1909. This trypanosfime, wliich is remarkable because of the large 
size of its kinetonncleus, is capable of being transmitted hy Lamus 
megisius, and ])erliaps by species belonging to other genera of the 
Reduviidje — e.g., Triaioma-- \o domestic animals and to man. 
The reservoir of llie trypanosome appears to be an armadillo—- 
Dasypus novemcinciiis. 

In the blood lhr('o forms are seen:' the first whh a large nucleus 
aiifl loose chromatin and a terminal kinelonucleus; the second 
narrower, with an oval nucleus and dense chromatin; the third 
with a long nucleus. The ])arasite undergoes scliizogony in the 
lungs, after which the merozoiles enter the red blo^ cells and 
become trypanosomes again. Sporogony takes place in the bug 
Lamtzs megiatvs, the final forms being found in the salivary glands, 
from which they pass during the act of biting into tne verte- 
. brate. (For a description of tlie parasite and its life-history, see 
Chapter XIX., p. ^27.) 

Pathology. — The trypanosomes enter the cells of the various 
tissues and organs of the body, but e^ecially those of the muscular 
sjrstcm, and more jiarticularlv those of the muscles of the extremities 
and back. Inside these cells they as.sume Leishmania-like forms 
without flagella, but provided with trophonuclcus and kinetonucleus. 
These forms divide by binary division, and so increasing in numbox;s« 
dilate the cell considerably. During this process there is no reaction 
upon the part of llie surrounding tissue, but after a time the ceil 
membrane ruptures, and the parasites which have already become 
flagellate inside the dilatiK:! remains of the cell, which is virtually 
a cyst, escape. With this escape of the parasites into the tissues 
the local inflammatory reaction appears, and with the appearance 
of the trypanosomes in the blood the general symptoms make 
^ themselves evident. Whether the parasilc.s produce any toxins 
.or not is unknown, but it is probable that they do so, because of the 
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fatty, d^^neratjoa detarlbed in the liver, as well as because of 
the other pathdogical features. 

^As a result of this activity on the part o{ the parasites and of the 
reaction on the part of the body, local pathological changes take 
place in different organs, and these arc in general agreement with 
the symptoms exhibited by the particular case. 

At present there is no evidence of any secondary infection being 
responsible for any of the essential pathological features of the 
disease. 

HirUd Anatomy. — ^In an autopsy upon the body of a person 
dying from the acute phase of the infection, a certain amount of 
serous effusion is remarked upon opening the abdomen. The liver 
is seen to be enlarged, and to be in a state of fatty degeneration. 
The spleen is also enlarged, hyperiemic, and very soft, as are the 
mesenteric glands. On opening the chest serous effusion is seen 
in both pleural cavities, as well as in tiie piTicardial sac. The 
p(*ricardium shows signs of h;emorrhagic pericarditis, while the 
enlarged heart is in a condition of intense myocarditis. The 
lymphatic glands of the mediastinum are also swollen and liypcr- 
aemic. In the neck the thyroid gland is seen to be enlarged, as are 
the lymphatic glands. The dura mater is congested, and there is 
lep.omeningitis and enceplialomeningitis, and firm adhesions be- 
tween the leptomeninges and the cerebral cortex. The liq^uor 
cercbro-spinalis is increased in amount. There is a generalized 
myxoedematous condition under the skin. 

Histopathology. — ^As already stated, the most likely place to find 
the parasites is in the muscular system. In the heart they occupy 
the central undifferentiated protoplasmatic portion of the muscle 
cell, and growing therein, destroy the sarcoplasm, and convert 
the body of the cell into a parasitic cyst without affecting the ijro- 
cesses. When this cyst ruptures, the now flagellate parasites 
escape into the intermuscular tissue, and give rise to patches of 
interstitial myocarditis. No changes are to be seen in the larger, 
bloodvessels of the heart, nor can parasites he found associated 
with patches of pericarditis or endocarditis which may be present* 
In the skeletal muscles the parasites are mostly found in those' of 
the extremities and the back. Here, again, \ho parasites grow 
in the centre of the muscle fibre (Fig. 114, p. 428). 

dn the central nervous system a similar process appears to take 
The' parasites invade a neuroglia cell, which becomes con- 
verted into a parasitic cyst, on the rupture of which a patch of 
inAammatory reaction is produced. Parasites liave never been 
seen to invade the nerve cells or the leucocytes of the central 
n<^vous system {vide Figs. 642 and 643). 

A simitar invasion 01 the medulla or cortex of the suprarenal 
capside and inflammatory reaction can also be seen in the kidneys, 
the hypoph3rsis, and the thyroid gland. In animals the parasites 
have seen in the testicular tubules, but they have not been 
noted in the human ovary. 



12S6 SOUTH AMERICAN TRYPANOSOMIASIS 

Symptomatology. — There are two principal varieties of the disease 
— ^the acute and the cluronic. 

In the aciiie stage the disease begins with a violent attack of fever 
in a young child or a new-comer into the district. This fever shows 
a morning remission and an evening ris(^ and is associated with a 
palpable increase in the lliyroid gland, cedema of the face, in which 
characteristic crepitation can be felt l)y palpation, enTargcmcnt of 
the lymphatic glands in various regions of the body, but especially 
of the neck: and fugitive adennis in different parts of the body — as, 
for example, the forelit'ad and extremities. The spleen enlarges 
and becomes painful, and the liver also becomes enlarged, and 



Fig. 542. — ^Neuroglia Cell of 
Brain distended to a Cyst and 
FILLED WITH Trvpafiosoma crust, 
(X 2*000.) (AftCT Vianna.) 


Fig. 645 . — Trypanosoma crust 

IN a Neuroglia Cell of the 
Brain. (X 2.000.) 

(After Vianna.) 


there may be signs of meningitis, and also of albumen in the urine. 
After a time the attack of fever passes off, only to return after 
periodical intervals. During an attack the typical trypanosomes 
can be found in the bloinl, but during the apyrexial interval they 
are absent. After these attacks have lasted some time the child 
cither dies, recovers, or passes into the chronic stage. 

In this chronic stage the children shoiv signs of marked thyroiditis 
and loss of hair, with hypertrophy of the lymphatic glands, a dull 
expression, a peculiar bluish-bronze pallor, tachycardia, and in- 
testinal and nervous disorders, especially convulsions. 

Chagas has classified the various symptoms of the chronic stage 
of the disease into five subvarieties: — 
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1. The pseudo-myxoedematous form. 

2. The myxeedematous form. 

3. The cardiac form. 

4. The nervous form. 

5. The chronic form with acute or subacute exacerbations. 

1. The Pseudo-Myxoedefnatotis Form. — In this subvarirty of the 
chronic stage there is usually hypertrophy of the lateral lobes of 
the thyroid gland, more rarely a globular enlargement of the central 
lobe. This hypertrophy is usually well marked in quite young 
children, but is by no means evident in older children. In young 
children the face is thin and the skin of a peculiar light bronze colour, 
said to be quite different from the pallor of an aiucmia. In older 
children the skin colour is violet-bronze. These colourations are 
believed to be associated with a parasitic invasion «>f the suprarenal 
capsule. 

There is cnlargemont of the lymphatic glands in the neck, axillae, 
and groins, wJiile the parotid gland is also often hyi^erlrophied. 

In young children the liver and spleen may be found to be 
enlarged, but in okh^r cas<is the abdominal signs are not well marked. 

With regard to the circulatory s^'stem, there may be tachy- 
cardia, sinus irregularities, and an extra systole, and the blood- 
pressure may be lower. Convulsitins have been not<‘d, and at times 
slight fever, while the occurrence of conjunctivitis is al^ recorded. 

2. The Myxcedcmalous Form. — In this form the thyroid gland is 
atrophied, and associated with the usual syini>toms of myxeedema, 
such as the rough skin, loss of hair, ami the presence of a Arm 
cedema not pitting on pressure, together with an arrest of mental 
development in young children, or a menial degeneration in older 
persons. The lymphatic glands of various r('gi«)us. aie enlarged, 
and there may be inflammatory eye afflictions. 

3. The Cardiac Form.— \n the. cardiac form lliere is disturbance 
of the heart ’saction associated with arrhythmia, allarrhythmia, extra 
systole, or sinus irregularities. The greater number of the cases 
would be classed under Mackenzie's ‘ Rhylhmus nodalis.* 

4. The Nervous Form. — ^Various brain and spinal cord symptoms 
are seen in this disease— spastic paralysis in the legs, athetosis in 
the arms, aphasia, pseudo-bulbar paralysis, or suprabulbar paralysis. 
They arc associated with the othar symptoms ot the disease. 

5. AcuU or SuhactUe Exacerfmfions . — Tlic principal feature of. 
this form is the preponderance of fever, and this may be due to 
exacerbations of an old infection or to new infections. This form 
is the cause of much mortality, and is separated from the <icutc 
form by the rarity of the parasites in the blo«)d, and by the history 
of the long duration of the illness. As a rule it occurs in patients 
who show marked hypertropliy of the thyroid gland, and there may 
also be signs of suprarenal insufficiency. 

Blood. — ^The haematology has been investigated by Dias, who finds ^at 
the haemoleiicocytic formula a great similarity to thiit lound in African 
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trypaaosomiasis. As a rule, there is no {^obular ansmia. but there is a 
4 ennite diminution in the haemoglobin and in the specific gravity. The,, 
kencocytosis is slight in the acute and exceptional in the chronic caM» In' 
acute cases there is a macrolymphocytosis. 

Meiabolism. — Giicrrciro. from careful experiments associated with urine 
analysis, concludes that tliere is a true liver insufficiency in most forms of the 
disease, but not in the cardiac form unless associated with other symptoms. 

Sequelffi.— Chagas considers that infantilism may be a sequel of 
the disease, especially as it is associated with hypothyroidism. 

0iagnosis. — ^Thc diagnosis must be effected by finding the para- 
site in the blood during a febrile, attack. The disease is most likely 
to be confounch'd with ankylostomiasis, from which it can be 
recognized by the absence of the typical ova in the f^ccs and the 
presence of S. cruzi in the blood, thongli, of course, both infections 
may occur toge- her. 

It might also be mistaken for malaria during the febrile attack, 
e.spccially as there is splenic enlargement, but the absence of the 
malarial parasite and the presence of S. crusi in the periplicral 
blood will enable a diagnosis to be madi*. 

In the chronic stage it may be mistaken for goitre, especially 
when the myxoe Jemal oiis or pseudo-myxadematous .symptoms arc 
present, and the diagnosis will deiiend upon llie discovei'y of the 
parasite or the hislory. 

Prognosis.— Tlu* prognosis is most serious in the acute attacks 
and the acute or snbaente exacerbations. The severer cardiac 
forms are also of grave imiiort. 

Treatment. * The indications for treai ment are the same as those 
for African trypanosomiasis, associated with treatment for hj^jo- 
thyroidism. 

Prophylaxis. — Tim jirupliyhixis must aim at the i>rev^ntion of the 
Lamus biting man. 
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CHAPTER XLVII 


THE KALA-AZARS AND PSEUDO-KALA- 

AZARS 

General —Tropical k;ila-fiz<ir- '-Mediterranean Kala-az«Lr— -The p.'»eudo-kala- 
aztirs — Tropical febrile sploiiomeKaly- -Toxoplasmosis— Krempf's spleno- 
megaly — Tropical afebrile splenomegaly — References. 

GENERAL. 

TiiE present chajitor is devoted to tiiose fe.vers which are known 
as the. kala-azars and those alliwl conditions, tropical febrile spleno- 
megaly and tropical afebrile si>lenoinegaly, which clinically resemble 
kala-azar, in one variety of which Castelkni has obtained protozoal 
bodies from spleen which arc classifiKl. at present, in the genus 
Totoplasma, 

With regard to the kala-azars, of which Ross has pointed out that 
the correct name is * kala-jwar * — i,e,^ black or mortal sickness — wc 
have already in Chapter XIX., p. 369, pointed out that we consider 
that tropical kala-azar should be treated, at all events at present, 
si^parately from Medilerranean kala-azar, and this we shall do in 
the present chapter, although the g(*neral tendency of modern 
thought is to consider the tw’o diseases to lie identical. We invite 
the reader’s attention especially to the first half of Chapter XIX. » 
in so far as it deals with the HerpeUftnonime, and especially to the 
experimental work of Fantham and Porter (p. 3f>3). as bavi||g 
a direct bearing upon the unknown method of infection of mah 
with the germs of kala-azar. 

TROPICAL KALA-AZAR. 

Synonym.— Indian Kala-Azar, Kala-Jwar, Kala-Dukli, Sirkari disease,: 
lUsoaoe, Dum-Dum fever, IKon-nialarial remittent fever, Cachectic 
ifevefvyropical splenomegaly. Tropical Leishmaniasis, Internal Lei.shmania.si$, ' 

Deflnltton, — ^TropicaL kala-azar is a subacute or chronic febrile, 
disorder/characterized ny splenic and often heiialic enlargcmenti 
pnigresiivc wasting and anaemia, and caused hy Lcishtnania danora^ 
K. Ross, 1903. The method of infection is unknown. ‘ 

History. — In 1869, when the district of the Garo hills was 
occupied bv the British, a disease believed to be a very severe form 
of^xualariaf cachexia was found to be endemic. This disease the' 
Girds called * kala-azar/ which means the black fever, 50 named 

* 
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from the appearance of the victims. In 1875 it began to spread, 
and bi*came epidemic, and by its high death-rate attracted atten- 
tion. In 1882 the first account of the disease was publislied by 
Clarke from notes of 120 eases compiled by McNaught, the Civil 
Medical Oificer of the district. In i88g, when it had spread into 
Assam, following the lines of human intercommunication, Giles 
investigated the epidemic, and concluded that it was ankylosto- 
miasis. In 1894 Stephens, in his yearly report, stated that the 
disease, though allied to, was distinct from malaria. In 1897 
Rogers reported that it was malarial, and this was further supported 
by Ross in 1899. In 1902 Bentley ascribed the disease to Micro- 
coccus meUtensiSt on the basis of serum reactions. 

Up to this point the history of the disease remarkably resembles 
the present history of blackwater fever. A change now conics 
over the aetiology, for, in igoc*. Sir William Leishman found the para- 
sites already described under the heading Lcishmania donovani in 
films taken post mortem from the spleim of a soldier who died in 
Netley from fever contractid at Dum-Dum, but he did not publish 
this discovery till 1903. In July, 1903, Donovan observed the same 
parasite in blood obtained by sjdenic puncture performed during 
life. In 1904 Christopher^ published a valuable report on the 
parasite and the disease, and in the same year Rogers observed 
the development of the parasite into a flagellate organism when 
splenic blood was incubated at 22 ' C. in citrate of soda solution. 
In 1907 Patton showed that the parasite could be found in numbers 
lying in leucocytes in tlie peripheral blood, and, further, that it 
oecame flagellated in the alimentary canal of bugs. 

In 1904 Neave in Omdurman discovered the existence of this 
disease in a child coming from the Bahr-el-Gliazal province of the 
Anglo-Egyptian Sudan, and in the same year Philips in Cairo dis- 
covered it in two adults coining from the Yemen district of Arabia. 
In 1907 Pirrie, who had been working in the Sudan, died in England 
from kala-azar. In 1908 Cummins discovered a case contracted 
at Singa on the Blue Nile; Carroll recorded a second case from 
the same district, while Black met with two other cases; Bousfield 
recorded seven cases from the province of Kassala and one from 
Mafaza, and Thomson and Marshall found forty-one new cases in 
children and adults along the Blue Nile towards Abyssinia, which 
forms an endemic zone, wlpch b^is been carefully stucUed by 
Archibald. It corresponds to the Blue Nile, Sennar, and Kassala 
districts, while the infection in one case of a woman is regarded as 
coming from quite a different part of the Sudan — from Um 
Ruaba near Talodi. Archibald has studied a small epidemic at 
Kurmok on the Abyssinian frontier. This Sudan kala-aaar is 
peculiarly interesting because of its limited cndcmicity (as far as is 
Jcimwn) and by the peculiar features shown by Archibald to be 
Ask>ciatcd with its parasite. 

In Z913 Gaspar Vianna introduced the intravenous injections 
of tartar emetic for the treatment of the American mucocutanecius 
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Leishmaniasis. According to Christophcrson the drug was dis- 
covered by Basil Valentine iu the sixteenth century, and accident- - 
ally caused the dcatli of several monks, and tlius acquired its 
name ' antimony * — i.e., anti-moine, against the monk. In 1914 
Castellani in Ceylon used this method combined with oral therapy 
(or the treatment of tropical kala-azar. In 1915 Rogers treated 
cases in India in the s<imc manner, and later in the ^me year Refers 
and Hume administered this treatment to six cases of kala-azar in 
Europeans. Christopherson has successfully employed the same 
method in the Sudan; and this has now become tlie recognized 
method of treatment. 

In addition to the above, much work has been done by the Indian 
investigators, such as Mackie, Cornwall, and others, as well as by 
Manson, I^w, Stathain, and others. 

Climatology. — ^I'lie dist^ase is esptKjially spread through the tropics, 
but is unknown in Tropical America and Oceania. It is found in 
the Sudan, Arabia, India and Ceylon, Burma, Indo-China, and 
China. 

etiology. — Kala-azar is caused by a herpetomonad parasite 
cnlled Leishmania donovani R. Ross, 1903, described on pp. 3^9-3?'^ 
which lives especially in the endothdial cells oi bloodvessels and 
lymphatics, and is (‘specially nnmtTous in the spleen, the liver, and 
the bone-marrow, but is also found in other organs, such as the 
lungs and the kidney. Especially must be mentioned its presence 
in the mesenteric lymphatic glands, and in ulcers of the intestinal 
mucosa. 

It can also be found in mononuclear and polymorphonuclear 
leucocytes in the peripheral blood, but only occasionally, as at other 
times it is most difficult to find it in this situation. It also at times, 
but very rarely, lies in the hollow of the biconcave disc of a red 
blood cell, thus Idoking as though it was contained therein. The 
parasites liave been cultured from the blood by using the N.N.N. 
medium. 

They arc most abundant in the blood towards the fatal end of the 
illness, and during fever or the presence of intestinal symptoms. 
They are said to have been foun(i in the motions during an attack 
of kala-azar dysentery, and also in the scrapings from intestinal 
ulcers. They have also been found in papules and ulcers in the 
skin. 

As they occur in the peripheral blood and in the skin, it is possible 
that they may pass into the alimentary canal of some blood-sucking 
arthropod, but these animals arc often naturally infected with 
flagellate parasites of the Icptomonad, crithidial, and irypanosonnal 
types, and therefore the mere finding of a flagellate, in the interior 
of a blood-sucking arthropod which has been fed upon a man of 
animal infected with L. donovani is worthless from an aetiologica! 
point of view. 

As they occur in the peripheral blood and i© the intestinal mucosa, 
thiy can equally escape in the faeces in the form of cysts, and thus 
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get.^nto water, from which they can be ingested by some aquatic 
'^)Krthix>pods, many of which naturally contain flagellates. 

The work of Lavcran and Franchini, of Fantham Md Porter, 
.'demonstrated that these natural arthropodal parasites can by in* 
gestioh 'or by inoculation produce a fatal illness resembling kala- 
azar in mammals. Archibald, experimenting with human kaJa-azar 
parasites in the Sudan, has shown that monkeys can be similarly 
infected by feeding with kala-azar material, and this, together with 
the curious endemicity of the disease in the Sudan, and with I^veran, 
Franchini, Fantham, and Porter's researches, make the possibility 
of water carriage of cysts from infected arthropods to man worthy 
of consideration. 

From the above it will be clear that, though the parasite is known, 
the method of inflection is stdl unknown, and the cultivation of the 

S arasitc into flagellate form clearly indicates that this is part of the 
fe cycle. 

The predisposing' causes appear to depend upon, and be capable 
of explanation by, the habits of man. Thus the discas<j, when 
epidemic, always sprees relatively slowly along channels of human 
intercommunication, ^d apparently is dircctlv due to the intro- 
duction of an iniccted human being into the district. It runs in 
families, in ivhich children particularly suffer, while the class of 
people who are mainly affected arc the poorer sections of the 
European and native commiinitios. Season and sex appear to 
have no influence, but there is no doubt about the infection of the 
dwelling or perhaps its water-supply, nor of the capability of the 
disease spre^ing from one dwelling to another, or from one water- 
supply to another. • 

Pktliology. — Introduced into the the parasite appears (o 

enter the endothelial cells of a capillary bloodvessel or lympliatic, 
and^ to grow thexein, and to increase in numberl by simple fission 
until a very large number— Leistimau says upwards of 220 — ^may 
be counted in one cell. The organs principally affected in this 
^nner are the liver, spleen, bonc^-marrow, and lymphatic glands, 
and, to a less extent, the pancreas, kidneys, suprarenals, testicles 
and lungs. 

. , The parasites may now escape from the enclosing cell by rupture, 
and are then taken up by the leucocytes, ]>articularly by the poly- 
^oiphonuclcars, but also by .the mononuclears and rarely byjlbev 
j^inophiles, by means of which they appear in the peri^j^al^ 
blood>«ven' in early cases, but are much more common late m f 
^sease, especially if there is diarrhcca due to ulceration of 1:h^ 
intestine, in which condition the polymorphonuclear leucOC3rtda 
are increased in numbers in the peripheral blood, and mafiy of 
<4»em contain parasites. The further development has still to be 
^jork^ out, as all that is definitely known is that in cultures the 
l^rasfte becomes flagellate. t » 

« would appear as though the parasite could produce 
jboxin which causes the marked changes in the qileen, 
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bcm^marrow, as well as the ulceration of the skin and intestinah' 
mucosa, because sometimes, and in an inconstant maxmer, it^Ofm.^ 
produce a reaction on the part of the body, as is seen in the formation 
at times of tigglutinins, specific precipitins, inconstant in presence 
and feeble in action, and useless from a diagnostic point of view, 
as is complement deviation. At the commencement of the infection 
there appears to be generally an attempt to produce an immunity, 
and it is this which produces t he rare natural cure in man. It may 
be the cause of "the refrac- ^ . 
tory nature of certain 
animals to the disease and 
the limitation of infection 
in endemic communities. 

After the infection *has 
obtained its hold on the 
body as a rule the struggle 
for immunily becomes less 
and less, and disappears 
eventually. 

By some means or other 
the "parasite irritates the. 
organ it infects, causing 
marked changes in the 
spleen, liver, and bone- 
marrow, and also causing 
itlceivilion of the intestine 
and skin. 

The Blood. — The exam- 
ination of the blood is 
most important because, 
firstly, the parasite may be 
found in a leucocyte if 
carefully looked for, even 
in the early stages of the 
disease: secondly, the leu- sWtfrv: 
cocytic changes iirc of the iric. G44.—INDIAN Kala-Azar. 

utmost importance. Thwc ^ of tHe abdomen by the 

IS marked ai^mm 54 ® greatly, cnlargod spleen should be noted, 

pi^ .cent, of Rogers cases (PhototP'aph of a case in the Tropical 

givilig from 4,000,000 to CUnic, Colombo.) 

2,S(m,ooo corpuscles per 

cubic millimetre — and the hscmoglobin is reduced in propor- 
.tion to the erythrocytes, the colour-index being normal. There 
is a most marked leiicopenia, and Rogers reports that in 42*1 per 
cent, of his cases the leucocytes were 1,000 or less, in 30*3 ^ 
cent. 1,000 to 2,000, and in 22*6 per rent. 2,*)oo to 3,000. The 
proportion .of white to red, according to the same author, is 
less : 1:500 ‘in 67*$ per cent., or, if inflammat^ cases i|re 
ex^oed, in nearly 90 per cent, of the cases he examined. Thci^<S 
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a' reduction in the polymorplionuclc^ leucocytes and in the 
en^ophik^s, and an increase in the mononuclear leucocytes and 
lymphocytes. The diminution of the polymorphonuclear leucocytes 
is thougnl to explain the tendency to bacterial infections. The 
coaguLibility of the bliKid is decroasi'd, which explains the tendency 
to hiemorrhage,and n^nders occasionally splenic puncture dangerous. 
The alkalinity of the. blowl has bec^n shown by Archibald to be 
diminished — a fact which may be of some secondary diagnostic 
importance. 

The Urine . — ^'Fhe urine in our cases did not show anything ab- 
normal. 

Morbid Anatomy. — ^'fhe iMxly is much emaciated, and there is 
marked muscular atrophy, together with (edema, enlargement of 
the spleen, and often of the liver, ulccTal ion of the skin and intestine, 
sometimes haemorrhage in various places, and generally theprescmcc 
of some complication. The sj)leeii is grc^atly enlarged, firm, and 
deep red in colour, tlutugh it may at times show malarial pigment. 



Fig. O45. — Temperature Chart of Kala-Azar from a Sudan Case. 
(After Chrislopherson.) 

+ . Leishman bodies found; XX XX, injection of tartar emetic. 


The capsule and septa are thickened, and the whole organ is con- 
jgested with blood, and contains numerous mononuclear cells and 
j macrophages full of parasit es. ^ 

In the liver, which may or may not be enlarged, the most marked 
changes are in the intralobular capillaries, which are dilated and 
contain macrophages, derived from their (uidothelial wall, full of 
parasites, while the liver cells are atrophied and degenerated. 
Cirrhosis has been not ed in some* castes. 

The bone-marrow contains numerous parasites in the usual cells, 
and, as in malaria, the yellow marrow is converted into red, and is 
soft and diffluent. The skin may show papules and ulcers, in which 
the parasites can be found, while the colon is often ulcerated, or 
shows the cicatrices of old ulcers. 

Symptomatology — Incubation . — ^Thc incubation period appears 
.to be very variable, and, indeed, it is difficult, in a chfonic disease 
y'Cf.this nature, to decide when it first begins. It is said to range from 
days to three weeks or several months. 
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Ons^/,— The onset may be heralded by a rigor, which may be.', 
repeated daily, and by an attack of irregular, high, remittent fever, 
wnich may early ^ow two remissions per diem in a four-hourly 
temperature cka^. This double remission is considered by Rogers 
to be almost diagnostic of the disease. Towards the end of the third 
to sixth week of the fever the temperature declines, and the initial 
stage of the disease may be said to have terminated. During this 
period, however, the spleen and liver will have eitlargcd, and may 
be both painful and tender. Headacln* is present at times, but is 
not severe. Nausea and vomit ing are umisual, wliile the bowels are 
regular, and there is no abdominal disti^iisioh. The pulse may be 
slow or .quick. 

'riie attiick, however, may begin with a continuous fever, which 
shows two fluctuations in the twenty-four hours, which Rogers 
considers as almost diagnostic of the disease. In other easels the 
disease may begin w'ith gastro-intestinal disturbances or with 
dysenteric symptoms, or quietly, without any marke.d initial stage, 
the patient gradually developing an enlarged liver and spleen, anaemia 
and weakness. 

Course . — ^The course of the disi'.ase, after the decline, of the tem- 
perature, is marked by what is called an apyrexial interval; but it 
appears that — in some cases, at all eveiits—there is a slight daily 
rise of temperature, not exet'oding loo ' F. After some weeks this 
a])yrexial interval <jnds in an attack of lever resembling tin* onset. 
Feriods of apyrexia and pyrexia now alternate with one another, 
while the spleen, and sometimes the liver, enlarge. An»mia com- 
mences and increases, while asthenia not merely ap])oars,bul deepens, 
until the wretched patient presents tlui typical appearance, which 
may be described as follows: — ^He is thin and wasted, with the abdo- 
men much swollen and protuberant, the chest so thin that the ribs 
show clearly, the arms and legs wasted, theclieeks sunken, the nose 
sharp, and the ankles puffy, wdiile the skin and tongue are often 
distinctly darker than they should be, the former being fur- 
furaceous. 

On examining the swollen ad>domen, the enlarged spleen may be 
felt reaching almost to the pelvis, wliile llu* enlargement of the 
liver may be marked or may be absent. In this (joiidition intestinal 
disturbances in the form of diarrlnea or dysenteric attacks are 
common, and may be due to the actual disease or to complication 
with true dysentery. * Dyspeptic symi^toins may also be present. 

Haemorrhages may occur from the nose, the gums, the stomach, 
the bowels, or under the skin. Papular eruptions are to be seen, 
especially on the thighs, and ulcers may be present. The weakened, 
emaciat^ patient may now die of asthenia, but more usually the 
long-drawn-out illness is brought to a close by some complication. 
The total duration varies from about seven months to two years, 
and generally ends fatally. 

Complications. — ^It appears as though the reduct icm in the number 
of the polymorphonuclear leucocytes laid the patient open to in- 
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^yasion by pathogenic bacteria, for septic infections, such as cancrum 
' ^is, or lung infections — for example, pneumonia, phthisis, . and 
' pleurisy — or abdominal troubles of the nature of diarrhoea, dysen- 
:tery, and cystitis, arc not uncommonly met with, and may cause 
' the death of the patient. Sometimes, after a severe attack of 
septicaemia or some other complication, the disease is found to be 
cured, but thi.s is rare. 

Qlagnpsj|s. — ^The only certain method of diagnosis is to find the 
parasite, and as Donovan and Patton have reported its frequent 
occurrence, even in early stages, in the periphtTal blood, this should 
be possible, especially if aided by dilution with normal saline 
solution, and cent rifugalizat ion and examination of the leucocytes. 
In our experience, the search for the parasite in the leucocytes of 
the peripheral blood rinpiires an extremely long time, and is often 
negative. If the parasii os cannot be found in the blood, an attcmjrt 
may be made to find them by the examination of the exudate 
obtained by exciting ariihciar pustulation of the skin by some 
irritant, as suggested by Cummins. Failing this, there is puncture 
of the spleen or of the liver, and withdrawal of blood, urhich 
can be examined by the microscope. The diagnostic puncture 
of the spleen in the tropics is, however, not to be undertaken 
lightly, because splenic enlargcnieiit due to leukaemia is by no means 
unknown, and puncture of the spleen in this disease, or, indeed, 
in that of chronic malaria, may lead to most unfortunate results. 
The blood of the peripheral circulation should tlierofore be examine d 
to exclude leuk<'emia. 

Certainly, the first thing to do is to examine the peripheral blood 
and exclude leukiemia. Secondly, the coagulability of the blood 
should be tested by Wright's method, and if found to be decreased, 
the puncture should not be performed. Thirdly, if the puncture 
is to bo carried out, the liver should be chosen for exploration, not 
the spleen, particularly in the later stages, in which hiemorrhagcs 
are to be feared. In "the early stages there may not be so much 
risk, but it must be done with the greatest dare, aseptically, and the 
patient must be kept at rest for some time aflerwaids, the site of 

J uncture being coveriHl with an aseptic pad and a firm bandage. 

he syringe diould be sterile, and perfectly dty, Rogers rtcem- 
mends that a dose of 30 grains of calcium chloride in a couple of 
.ounces of water be administered directly af'.er a puncture, in order 
to promote coagulability of the blood. Attempts at cultivatfonft 
from the blood and inoculations into susceptible animals may alM 
help, rats and monkeys being used by preference. 

Differential Diagnosis. — In the early stages the diagnosis has lb be 
principally piade from acute rn^aria an<^typhqid, when the positive 
signs in favour of kala-azar are:-'^(i) Presence ^f the characteristic 
daily double remission of the fever; (2) absence of constitutional 
symptoms, proportional to the severity of the fever; (3) absence of 
malar^l parasites and Widal's reaction, though, of course, the latter 
. {^action is negative in true typhoid during the first week; (4) marked 
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enlargement of the spleen; (5) great leucopenia, especially in rela^'. 
tion to the erythrocytes, which, lio^'ever, may also be found in 
typhoid and malaria; (6) increase in mononuclear leucocytes; 
(7) presence of Leishmania donovani in tlu* leucocytes. 

In advanced cases the diagnosis has to be made from malarial 
cachexia and ankylostomiasis by (i) tlic presence of Ldshmania 
donovani in the leucocytes of the peripheral blood, or in the juice 
from the liver and spleen; (2) by the absence of the typical febrile 
attacks of subtertian or tertian fever: (3) by tlu; absence during 
the febrile attack of malarial parasites; (4) by the absence of 
ancylostomes, or, if they are present, by the continuation of the 
S5anptoms after tlieir expulsion. Mixed infections of kala-azar 
and malaria may occur. 

Prognosis. — iie prognosis' is’ra’uch less serious than before the 
introduction of the tartar emetic treatment. Formerly tlio mor- 
tality was about 98 per cent. It istrue tliat some people r(H.^ovor after 
having nearly died from a complication, or, more rnrely, without 
this episode, but why they recoviT is not known. 

Leucocytosis and increase of the polymor])h(»nncle9rs are ciui- 
sidered to be good signs, while leucopenia and polynu)rphoiiuclear 
decrease are bad sign^. Complication.s, of eotii M*, increase as a 
rule the gravity of t he jiroguosis. 

Treatment — Essential rreahnenL- As soon as a diagn(»sis is 
made give tartar emetic eitlier- - 

(a) Intravenously (this is the methc)d to be prelerred) ; 

{b) Intramuscularly; 

(c) Orally combined with (^) or (t). 

Intravenously, — Give 2-i(» cubic ceiitiinelres of a sterile 1 j>er cent, 
solution in warm normal saline .s(»luti«)n daily hw (he lo ten days, 
and t hen every other day, and finally t wic.e a \vei k. I'liis is t he best 
method of treatment. 

Dose for Children. — ^This is as follows:- - 

iNTKAVIfNOUS DOSAGE OF I PER CeNT. TaRTAK ICmETIC. 

Age. iJose. Number. 

Under one year . . J-i c.c. * One daily for seven days 

One.to five years 1-3 c.c Ditto. 

Five to ten years 1-5 c.c. Ditto. 

Ten to sixteen years iJ-Sc.c. 1 Ditto. 

Important.— -The sterilization of the tarinr emeiic .solution must 
be made in flowing steam on two or t hree consccut ive days, and must 
not be performed in an autoclave, in which tlic drug is liable to 
decomposition and j may then cause serious symptoms. Some 
authorities advise using a solution merel}^ filtered tlirojigh a 
Chamberland filter. One of us has used a solution containing ^ per 

8 s 
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cent . ciirbolic., which in practice renders unnecessary a sterilization 
by lieatiiig. 


Tntmmitscularly. — Intramiiscul.'ir injections arc painCul and often become 
inflamed, 'flic following solution may be used: — 

Tartrate of antimony . . . . . . 8 grains. 

Carlx>lic acid lo minims. 

Glycerine . . . . . , . . - • 3 drachms. 

Ihcarboiiale ol sodium grain. 

Distilled water . . . . . . . . i ounce. 

The dose is J-i cubic centiinelre every other day injected intramuisciilarly 
into the gluteal region. 


Martiiulalc's formula may also Ik* used : -- 
AiitimoiiJi 0X1 di 
Glycerin. \ 

Aq. dest. | 

Dim* fimpoi'h*. 


gr- fi\,- 
aS nixv. 


Oral adniinistiation may In* romliined with intravenous or 
intriLmuscidar injections. The JolUiwing mixliire may be given:' — 

Tartrate of atUnnony . . . . - ■ 5 grains. 

[bicarbonate of sodium .. .. .. 30 grams. 

Glycerine . . . . . . . . . . i ounce. 

('hloroJorni wab*r . . . . . . . . 1 ounce. 

Water . . . . . . . . . . to 3 ounces. 


7 'lie dose is one to two ii*aspooiiluls in watts* three times a day. 

Kogers reg.irds sodium .iiitimoiiyl lartnilt*. given inlra\»*nousty, as Iwiiig 
more eHieaeiou.s than 1:11 tar emelu . (‘ollojdal aiitimonial jiroparations have 
been recomnifiulctl 


Symptomatic Treatment.- ILvmorrlm^^iv sympioms may be* ticaicd 
by cakiiim lactati* in m«,qrain twice or throe timos a day. 

Diarrluta iiiny be c<)mbat<*<l by bismuth subnitrate in 10-12 grain 
dnsos, witli or wit bout 5-iti p ains of stlol. every four to six hours, 
as may b«‘ rnjiiireil. Jnicsfi^iul parnsttes should be looked for and 
treated as jiroscribed in the chapleis pertaining to the different 
forms. The heart miisi be watched and cardhic tonics or s;dine 
injections given if requirt'd (r'/t/c’ Treatment of Malaria, j). 

General Treatment.— 'riu' patient should bo kept in lied and well 
nursed during this treat nieiil. 

Diet. — 'Fhe diet sliould be good ami nourisliing, but if there is much 
diarrluea it is necessary to lestricl it to milk, Bengor’s food and llio 
like, soiijis. etc. 

Prophylaxis.' As the method of infection is unknown, all tliat. 
can be done is firstly to se^ri*gate the. sick and carefully disinfect 
his motions, as well as protect him against blood-sucking arthropods. 
Secondly, to remove the healthy from the infected tirea, and to 
disinfect or destroy the clotJiing, furniture, and houses, while a 
complete change of tlie drinking-water supply is essential. If this 
latter cannot be done and tin* water-supply is a well, it may be 
sterilized by blowing in steam, as in the case of propliylaxis against 
the guinea-worm (p. 1971) ; or if this cannot be done, the simple boil- 
ing of all drinking-water should be carried out. It does not appear 
probable that infection comes about via unbroken skin. 
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MEDITERRANEAN KALA-AZAR. 

Synonyms.-— 'Infantile kala^azar^ Infantile leishmaniasis, Mediterranean 
leishmaniasis. Febrile splenic anaemia (Fede). Anismia infantum a LHsh^ 
mania (Piancse). Laishmania anamia (Jemma and di Qristina), Jlfardfl ial bicda 
(Malta), Vonos (Greece), MalaUia da mensa (Sicily). 

Deflnitlon. — Mediterranean kala-azar is a subacute or clironic 
sq^ccific disease due to LeisJmania infantum Nicollc, and clinically 
closely res<anbling tropical kala-azar, but occurring in temperate or 
subtropical climates. 

Historical.— Fede several years ago described in Italy a form of 
splenic ameinia among young children characterized by irregular 
fever, progressive amemia, and a fatal ending. He considered it a 
disease by itself, separating it from the non-febrile two of splenic 
:iu;emia. In 1904 Laveran and Catlioire found a L('ishmania in 
films from the spleen of a child who had died of an ill-defined disease 
in Tunisia. Pian(‘se in 1905 called attention to the* similarity of the 
symptoms of Fede’s splenic anaemia with kala-azar, and described 
parasitic bodies in the sjfieeii of the affect i*d children morphologi- 
cally identical witii I.ehhmania donooani. LatcThiicolle suggested 
for the disease, the name ol * infant ilo kala-azar,' and completed 
tiu' study of the jiarasite, which lie called LeUhmania infantum. 
(Jabbi considers the di.sease to b«* identical with tropical kala-azar, 
having found it also among adults. A fulU*r account of the history 
will be found on p. 37J. 

Cristina and Caronia in 1915 applic^d to this complaint Vianna's 
tartar emetic treatment for Anierican inuco-cutaneousleislimaniasis. 

Climatology.— The malady is m(‘.t with in Southern Europe, in 
the mirtliern regions of Africa, and })erha})s ICgypl. iMiture in- 
vest igatiems will probably show that it is einleinic in many countries. 

etiology.- 'Fhe malady is due to Leishmcmia inJanUm Nicolle. 
The description of tliis })arasite will lie found on p. 373. Nicolle 
has succeeded in reproducing the disease in monkeys, and less 
typically in dogs. He has also found that dogs may be spon- 
taneously afftM:ted with a leishmania; in fiu'.t, in his opinion, the 
dog acts as a reservoii of L. infantum, and its ectoparasites, such as 
fleas, may possibly serve as the transmitting agent s t o human beings. 
These views have been tested experimentally by itasile, but to-day 
doubt is cast upon canine leishmaniasis being the same disease as 
that in man, and the flea infection of man is also considered to be 
doubtful. 

The majority of the cases occur in young children of two to tliree 
years of age, among whom there is a sliglit pre])onderanco of males. 
The disease sometimes occurs in more than oin* member of a family, 
and more often begins in the spring or early summer. 

Pathology. — ^fhe pathology has been carefully st udied by Pianese, 
who finds that the post-mortem lesions fire similar to those, observed 
in Indian kala-azar, the spleen and liver being greatly enlarged. 
Microscopically, there is great increase of the lymphoid tissue in 
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the spleen and hypertrophy of the islands of Langerhans in the 
pancreas. In the bone-marrow there is hyperproduction of the 
myeloid and lymphoid tissues. 

Symptomatology — Onset. — The disease begins in a very insidious 
manner, and is usually first noticed when the child has some dis- 
turbance of the alimentary canal, such as an attack of vomiting 
and diarrhoea, when the spleen may or may not be found to be 
enlarged; and as the child is ana-inic and lias a very irregular fever, 
the complaint is wont to be diagnosed as malaria, especially as 
some seizures are apt to come on suddenly, and to be associated with 
rigors. 

Tlie child becomes jiale, ceases to be interested in its games, and 
suffers from attacks of diarrhaa I alternating willi periods of con- 
stipation, from attacks of irregular fever scjiarated by apyrexial 
intervals, 'and from (*pistaxis. , 




Fig. 646. — Lchhmania infantum '^Fig. 647. — Child suffering from 
Niculle. Infantile Kala-Azar. 


(After Marziiiowsky.) 


(After Marzinowslcy.) 


Course . — Aftci llu; al)<»\'< symptoms liave lasted sonic time, the 
spleen begins to enlarge, and ])resently protrudes from under cover 
of the ribs; the attacks of fevci* become more marked ; hcTinorihages 
from the nose and gums and into the skin arc seen, and t he diarrha'ic 
or dysenteric attacks become pronounced. 'I'lie child now wastes 
and becomes progressively ancemic : the face, conjunctiva, and whole 
body taking a peculiar white tinge, and the disease may be said to 
be fully established. 

"With regard to the special symptoms, the fever is very irregular, 
with exacerbations sometimes twice a day — ^in the morning and in 
the evening — and sometimes several times a day. High tempera- 
tures at times appear in pyclcs, or there may be sudden falls to 
subnormal temperatures. ' 

The alimentary canaVts always disturbed, but the appetite is 
preserved, and may even be increased, although the little patient 
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is suffering from alternate attacks of diarrhoea and constipation ; but 
this is not always so, and some observers have recorded anorexia. 
The motions may be very foul, containing undigested food, and at 
times blood and mucus. Ulcerative stomatitis, and even noma, 
may occur, and the last may appear on the face or on the genitalia. 
Noma appears to be not uncommon in Greece. 

The spleen, as stated above, is always enlarged from the time 
of the full establishment of tlio symptoms, but this enlargement is 
not st at ionary. On t he contrary,' it st cadily increases unt il an enor- 
mous size is sometimes reached, so that it fills the left side of th*c 
abdomen and projects across the median line into the right half, 
causing tlie abdomen to bulge and become prominent. On palpa- 
tion it is found to move, and notches may be felt through the 
citt(mualed abdominal wall. It moves vrith the respiratory move- 
nieiits, and may be altered in posit ioji from side to side, and up and 
down bv manipulation. J'here is not, liowever, any constant rela- 
* ioiisliip bet wccii t he progress of t he disease and the size of the spleen. 
Jemma, Di Cristina, and Critien slate that it diminishes with a 
persistent and profuse diaiTlaea, esi)ucially during the last feiv days 
of life. 

riierc is not always a concord between the temperature and the 
[)ulse-rate; on the contrary, the lattcM* is almost constantly rapid, 
even <luriiig the aj)yrexial iiitcrvjils, but may rise to 150 tp i(>o beats 
per minute during attacks of fever. 1 hemic murmurs may occur 
over t h(! heart , but arc rare. The blood is pale, and shows a decrease 
in llie number of erythrocytes (1,500,000 to 3,000,000), and in 
the hcemoglobin (below 50 per emit.), which, however, is reduced 
in ])roportion to the red corpusch's: and also in the leucocytes 
(1,500 10 3,000). though the leucoc>^ic formula is mononuclear (70 
t«) So ]>er cent.), being cs])eciciUy composed of medium-sized cells. 
The mononuclears are increased at the expense of the polymorpho- 
nuclear cells, wJiich make up flic remaining 20 to 30 per cent. 
There is usually some poikilocytosis and anisocytosis, but nucleated 
colls are rare or absent. 'J'he opsonic index is diminished below 
that wliich is normal for a healthy child, and is especially low for 
Riicillus coli communis, which is held to be responsible for the 
fre(iueiicy of the intestinal symptoms. Gidcmas*Di the face, hands, 
genitalia, and feet, coming on suddenly and disappearing suddenly, 
are not unusual; they have a tendency to bilateral symmetry, but 
are influenced by the position of the pat ieiit, and may occur at any 
stage of the disease. At times they are painful and may show signs 
of inflammation. 

The liver is very generally enlarged, but to a much less extent than 
the spleen. On palpation, its edge is felt to be smooth and hard, 
and is not tender. 

As the spleen and liver enlarge, tl^j^abdomen also enlarges and 
bionics prominent, while the-lupOTlcial vein.s may stand out 
distinctljr, and there may be a slight of ascites at times. 

The urine is usuallyjnormal, but there may be slight signs of albu- 
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xninuria, or a decrease in the output of urea. The lymphatic glands 
are as a rule not enlarged. 

The mental and physical activity of the child dcx:reases as the 
disease progresses; it emaciates, and becomes extremely pallid, 
thereby assuming a prematurely aged appearance. The bones 
become evident, especially the ribs and shoulder-blades, and the 
child dies from exhaustion, often duo to an attack of dysentery or 
diarrhoea. Spontaneous recovery may take place, but this is rare. 

Complleations.--Kcspiratory complications arc not tinusual. 
Bronchitis is common, while broncho-pn(‘umonia and pleurisy maj'' 
occur, as may a rapidly developing fatal dyspnoea, which is prob- 
ably due to oedema of the glottis. Perliaps noma, as already men- 
tioned, is a fairly common complication in Italy and Greece, and 
should come in this place as a complication rather than a symptom 
of the disease. Otitis media has been recordi^l not merely as a 
complication, but also as a cause of death. Ankylostomiasis asso- 
ciated with lipuria has been recorded as a coin])]icatioii. 

Diagnosis. — The symptoms more or less closely resemble those of 
kala-azar, but differ in that this disease occurs in children and is in- 
oculable into dogs, while kala-azar occurs mostly in young adults and 
is with difficulty inocuLdile into dogs. The temperature chart may 
resemble tliat of kala-azar, but is generally more irregular. The 
characteristic clinical symptoms of the disease are the enlarged 
spleen, the irregular fever, and the pallor occurring in a child. The 
essential feature in tlic diagnosis is the parasit c, which may be 
obtained by splenic imncture, by liver puncture, by examination 
of the bone-marrow obtainc*d by a modified trocar and cannula, 
as designed by Caccioppoli. to wliich a Potain's aspirator with a 
strong pump is attached: rarely by blood examination. Other 
methods are by vesication and examination of the fluid; and by 
lumbar puncture, if there are cere])ral symptoms. 

Having obtained the s}>lenie or hepatic pulp, etc., tlie diagnosis 
may be made by microscopical (waminations and by cultivation 
on the medium devisi^d by Novy and McNeil, and ’modified by 
Nicollc, usually known as the N.N.X. medium (p. 377). 

It ha.s been .suggested liy Cochrane that removal of one of the post-cervical 
lymphatic glands might be adopted as a diagnostic method. The removed 
gland is cut, and a smear made, when numerous parasites may he seen. This 
method is said to be the most certain means of magnosis. It is recommended 
tiiat the glands be removed undftr the influence of a local anaesihetie. . ' 

•Differesiitial Diagnosis.~Thc differential diagnosis has to be made 
from kala-azar, undulant frver, enteric fever, malaria, other forms 
of splenic anaemia,^ and syphilis. 

Kata-Azar.— This fever occurs in adults, and is characterized by 
the double daily rise of the temperature, and by the difficulty of 
successful inoculation into dogs. In this disease the spleen is not 
so markedly enlarged. 

Undidant Fever. — ^In coilft’ast to undulant fever, in infantile kala- 
the temperature is much less regular, never showing a typical 
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undulating type; the enlargement of the spleen is much greater; the 
articular symptoms are Licking, and Wright’s agglutination test is 
negative. 

Enteric Fever . — From enteric, infantile kala-azar differs by the 
splenomegaly, by the irregular fever, by the absence of WidaVs 
reaction. 

Malaria. -Tlie absence of the t3rj)ical blood parasites, and the 
fad that quinine has no influence on the irregular fever, are points 
of diagnostic value. 

Other Forms of Splenic Amcmia.- From the splenomedullary 
leukaemia, infantile kala-azar is distinguished by the Iciicopenia; 
from syifliilitic splenomegaly. by the hisiorv and inutility of iiKTcury 
and salvarsan; from the various types of infantile afebrile spleno- 
megaly, by the fever and the presence of the parasite; from the 
splenomegaly found in rickety children, by the absence of deformity 
of the bones and by microsco]ucal cxaminalioii. 

Prognosis.— -Tiio prognosis is much more favourable since the 
introduction of the tartar eimflie treatment, the mortality having 
been reduced from qo per cent, to less than 20 pi'.r e.ent. 

Treatment. — ^"I'liis is the same as lor tiopieal kala-azar (p. i2()7h 

Prophylaxis. — ^As canine leishmaniasis ^p. 377) is now considered 
to be a separate disease, and as the* Him is doubt Ini as aii iiiteclive 
cigent, prophylaxis cannot be advised nut il more is kuowp as to the 
mothoci of inie<’tion, but tlu* suggestions nuwh^ under the heading of 
Tropical Kala-Azar may pe^hap^ be aj)i)lical)k*. and in any case 
it is unnecessary to keep dogs *uul Ih^as in a Iioum;. 

Basile has sufhcicntly indicated the pos'sihililies of this method 
of infection being correct to make the simple inetliods of prophy- 
laxis of such a fatal disease inqierative e\'eii before* tlu* full proof 
of the researches has been obtaiueel. 

THE PSEUDO-KALA-AZARS. 

These are febrile and afebrile diseases which ri'semble kala-azar in 
that they are associated with splenomegaly, anainia, and often 
einaciat ion. Tliey can be divided into : — 

Tropical febrile splcnonu'galy. 

1'oxoplasmosis. 

Krempf’s splenomegaly. 

Tropical afebrile splenomegaly. 

TROPICAL FEBRILii: SPLlCNOMKf'.ALV. 

Synonymi. — Tropical splenomegaly, Pseudo-kiihi-azar, Esplenomegalia 
tropiezil (Columbia), Wenku (Karonga), Gobora or Tebi (Now Guinea). 

Definition. — h. chronic irregular febrile disorder of unknown 
causation, cluiractcrized by splenic hyi)crtropJiy and gastro-intes- 
tinal disturbance, followed by emaciation 

History.— A form of febrile splenoin^alv resembling kala azar 
has been long known in. the tropics; but the typical parasites of 
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that infcciion cannot be found either during life or after deatli. 
Though well known, there is but little literature upon the subject. 
Woolley first gave an excellent account of the disease as seen in 
t he Philippine I slands, and Day and Ferguson as seen in Egypt . We 
li.i\'e repeatedly in local publications called attention to the disease 
ill Ceylon. Gabbi has ably described the disease in Italy, and so has 
Leys, in 1917, from Karongo, and it is probably the same disease 
as tJiat described by Breinl, in 1915, in New Guinea. In 191b 
Spagiiolio recorded cases from Calabria and Sicily. 

In one form of this"' complaint (p. 1305) Castellani has huind 
protozoal bodies, Tnxophisma pyro^cncfi, which may be causal 
p. 490), but tlwTc may bo many varieties of the disease. 

Climatology. — ^'rhe ilise;ise has been re.i>orted from India, Ceylon, 
China, the Philippiue.s l-gypt, Arabia, Tunis, Algiers, the Belgian 
Congo, Italy, and South America. 

etiology. — ^'I'lie causation of the disease is quite unknown. 
Gabbi suggests that it may be a fillt:rable virus. 

Pathology. —It is thought probable that the disease may be a 
primary infection of the alimentary canal, and that the fibrosis is 
sccoiulary, but we would rallier distinguish this from the ordinary 
forms of polj'fibrosis, and would consider that the seat of the dis- 
order was in the spleen and liver, and that the alimentary canal 
signs were secondary. 

Morbid Anatomy.- -On post-mortem examination, the body is 
seen to be emaciated as a rule, but there may be oedoma of the feet 
and legs, and there may be ascites if the liver is seriously affected. 
Upon opening the abdomen, the principal object of interest is the 
extremely enlarged firm siileen. The liver may be enlarged and 
smooth, and does not sliow iJie hobnaih'd appearance of alcoholic 
cirrhosis, while the Ivmphatic gkiiids in various regions of the body 
may be slightly enlarged. The intestines show signs of catarrhal or 
ulcerative cntcrit is. The boiui-inarrow is diffluent and pale in colour. 
Hiemorrhages may at times be found in different parts of the body. 
Microscopical examination reveals hyperplasia of the lymphoid 
elements of the spleen, associated with hyperplasia of the fibrous 
tissue, dilatation of the vascular sinuses, and sometimes haemor- 
rhages. The microscopic exjiminalion of tlic liver shows the usual 
appearances of monolobiilar and polylobular cirrhosis. The bone- 
marrow is sciiii to be congested .and haemorrhagic, and the hyaline 
cejls are increased, while the granular cells arc reduced. 

Symptomatology. -The onsil of the disease is quite gradual and 
unnoticed by the patient, although at times a history of diarrhaa, 
dysentery, or of attacks of fever may be obtained. Usually the 
patient comes to the hospital complaining of weakness and vague 
rhcum.'itic pains, although he may come in the later stages because 
of the ascites. On examination, the patient is found to be more or 
less emaciated, and to have a large firm spleen projecting from 
V<ttiider the ribs, and sometimes making a considerable protuberance 
of the thin abdominal wall. The amount of anaemia is usually not ex- 
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trcme, the average number of red corpuscles being between 2,500,000 
and 3,500,000, while microcytes, megalocyles, and polychromato- 
philia are not unusual. The leucocytes are more or less normal. 
Frequently there is some fever of an irregular type, and there may be 
exacerbations, and at times there may be a double remission similar 
to that found in kala-azar ; but t here may be long periods of apyrexia. 
In addition, in a few cases there may be all the signs and symptoms 
of cirrhosis of the liver, with the abdomen distended from ascites. 

By some autlioritics the disease has been subdivided into two 
stages -tlic first or splenic stage before, and the second or hepatic 
stage after, t he hepatic cirrhosis. The first may last foj many years, 
but tile latter is much sliorter, lasting a variahlc number of months, 
and ending fatally by the patient passing into a condition of coma, 
sometimes accompanied by jaundice. Death in tin* first stage is, 
ill our experience, not rare, and may be due to haniorriiages or 
exhaustion. 

Complications. — ^Ih’egiiancy is a sei'ioiis complication, and may 
hasten the end, even after the child has been horn. Ankylosto- 
iniasis and other parasitic diseases may occur along with tropical 
febrile splenomegaly. 

Diagnosis. — -'riie lea<ling fcaluros of the. disease are the great 
enlargement of the spleen, associated with wasting and irregular 
fever, in people in whom cXiimination fails 10 reveal Any obvious 
parasitic cause, 'fropical f<‘brile splcnoim^galy must be differ- 
entiated from kala-azar by the abstuicii of Lcislimania donovani in 
the spleen pulp as obtained by puncture. It can also be distin- 
guished from cliroiiic malaria by the absence of the typical parasites 
or ])igmerit from the splenic juice, and fixmi ciirhosis of the liver 
by the presence cd the enlarged s]>lecii. From huikainiji it is easily 
distinguished by the absence of a leiicocytusis. From infantile 
kala-azar it may be distinguished by the absence of Lcishmania 
infantum, as seen in the splenic juice. The disease can bo dis- 
tinguished from Banti*s disease by the febrile attacks, and ajjpar- 
ently sphnic removal does not offcx:t a cure. 

Prognosis.- -The illness is very chronic, but the prognosis is bad, 
as no cure is at present possible, and’the patient tends to go from 
bad to worse. 

Treatment. — ^^\rscnical injections are the most valuable, and sal- 
varsan may be tried. Removal from the endemic area is advisable. 

Prophylaxis. — ^As the aetiology is unknown, nothing can be said 
under this heading. 

TOXOPLASMOSIS. 

In 1913 Castellani recorded a case of splenomegaly associated 
with fever of long standing and terminal ing fatally, in which he had 
found protozoal bodies which eventually received the name Toxo- 
plasma pyrogenes Castellani, 1913 [vide p. 490b 

Morbid Anatomy.— The boay was much emaciated, and the 
principal feature was the greatly enlarged, smooth, not very hard 



IJ 06 THE KALA-AZARS AND PSEUDO-KALA AZARS 


spleen, wliich was reddish in colour. No malarial parasites could 
be found, but there were some light yellowish pigment granules, 
quite different from malarial pigment. 

Toxoplasma Pyrogenes. — Tins was rarely found in the blood* 
but was abundant in the spleen. (For a description, sec p. 49^.) 

Symptomatology. — The fever starts in youth and lastsmany yc.ars, 
defying all treatment. In character it is intermittent, reaching 
103® to 105” F. at times. The attacks of fever do not start with 
sliivcring, and the fall is not associated with sweating. Tlie spleen 
is much enlarged and hard, while the liver is also enlarged, but 
neitiicr organ is tender on pressure. All the other organs are 
normal, and there is no enlargement of the lymphatic glands. 

Blood Counts.- -The red l)lood-cor]niscles in an advanced case 
number 2,000,000, the leucocytes 3.200 j)er c.mm. A fw nucleai td 
red cells are present, anil basiijdiilia and chromatophilia arc marked. 
.The leucocytic count is as follows: — Polymorj^honuclear leucocytes, 
50 per cent.; lyinpliocyles, 40 per cent.* large mononucle.urs, 7 pir 
cent. : eosinojdiiles. 3 cent. : hsenioglobiii, 30 per cent. 

No malarial parasites could be found, and the serum reactions 
for typhoid, the ])aralyphoids, and Malta fever, were absent. 

The urine soni(*tiincs contained a trace of alhtmicn. 

Course. — ^I'hc case grew gradually worse, emaciation set in, and 
the patient died. 

Treatment.- Quinine was given by the mouth and intramuscularly 
in doses of 30-60 grains a day without effect. 


KREMPF’S Sl^LENOMEGALY. 

In 1917 Krempf described a case of splenomegaly in a young 
Chinaman. He suffered from a malarial infeciion, and stated that 
in his village near Tientsin splenomegaly was frequently observed 
in both sc.Kes and at all ages. 

On making a splenic puncture, Kiempf found bodies either en- 
closed in red cells or free in the plasma. They -were only found in 
the spleen. 

The red cells were deformed and cont ained a capsule 10x5 microns 
in size, inside which lay a vermicular s])oront often curved like 
the letter U . Extracted from a red corpuscle, t hese bodies measured 
20 X 1*5 microns. 

\ These bodies were believed Ip be the sporonts of a hsemogregarine, 
.‘and were named Hcemogregafina hominis Krempf, 1917. No 
further history of the case is given. 4 

Recently Kaubaud, examining the blood of a lady who had resided for 
two yrars in the Congo, oliscrvcd that some rod cells contained a ha*mo- 

S sgarina 9-1 1 ^ by 'z*8-y5 fM, which differed from Krempf 's parasite by 
vin^ a crescenting, not vermiruhir shape. l<aul>aud has named it HantO” 
^'gregm^a tnexpeetaia. There was no fever, and no enlargement of the liver 
spleen. Tlie blocKl, however, showed a marked mononucleosis. 



AFEBRILE SPLENOMEGALY. 

.. Pa«)udo>nantS*fi diveftse. 

A.chioijfcic afehrRa clhKmier characterized by splenomegaly 
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Hlftoiy. — There is no literature on tho subject as far as wc know. 

Ollmatology. — We have observed it in tropical Africa, Ceylon, and India, 
and pro^bly it will be found in many other places. 

Symptomatology. — The disease begins insidiously in either children or 
adults, but usually the case is not observed until either tho anaemia becomes 
well marked or the splenomegaljr attracts attention. The symptoms are 
more or loss severe anaemia and a painless firm enlargement of the spleen, with- 
out increase in size of the liver or otlier important signs. The blood shows the 
ordinary signs of a severe anaemia, but no parasites can be observed. There 
is no diaurhcea, and the mucosa of the mouth is not inflamed or ulcerated. 

Diagnosis. — The disease can be difiercnliatud from malaria by the absence 
of fever and of the absence of the panisitcs in the blood and spleen; from 
kala-azar by the absence of the parasites in the spleen; from forms of febrile 
splcnumcgaly by the alisencc ol lever; from leiicoc>'lhcmia by the absence 
ox the groat increase of the while blood cells. From other forms of splenic 
anaemia it may be differentiated by the absence of any history or signs of 
rickets, syphilis, etc. 

Prognosis. — Palients apx^ear to live Cor years. 

Treatment. — ^^'his is purely symptomatic, but arsenic may be administered. 

L6ger’s Disease. 

I-6ger has recorded a case, from Guiana, of prolonged fever with great 
cMilargomciit of the livei. in which ho found organisms of two typos. Some 
were 3-5 fjt in length by i fi in breadth, with a flagolluni 3-5 fi long. Others 
were, of oval siiapo, without any tlagelliim. Leger considers his parasite to 
differ fnnn Hiemocystozoon hrasiltevse Framhim (p. i.p>S),aK it never con- 
tiiincd any pigment, and encysted forms were absent. 
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THE RELAPSING FEVERS 


General — Louse group: J*!iiroiH*an- -North Airicaii— -liulian — Manchurian — 
Tick group : Tiopicfil African- I ‘ersiaii- -American — Kcfonmccs. 

GENERAL. 

Tilt rebipsiiiji; I'ovors are c«iused by various spccirs of spiiocb.Ttcs, 
and may for pnrposrs oi do.scri]>tion be arranged partly by their 
carrier anti y)anly by tin ir g<'i>graphy as follows:— - 

A. l.OHsc gyoup 

1. biuropoiiii lelapsiiig fever. 

2. North Afiicau relapsing fever, 
j. Indian relapsing fev’er. 

Mancliuriaii relapsing feve r. 

B. yVeA i^roiip : — 

I- Tropica] African relai)sing f(*yei. 
j. The lick fever ol Miaiia, Per^iia. 

American relapsing feveis. 


THE RELAPSING FEVER OF EUROPE. 

Synonyms,— ’English: Kccunent fever. Five 1 ays' fever, Spinlliiin 
fever, Five Days* fever with rolap.sc.s. Typhus Keciirrens, Seven Days' fever 
(not Kogens*), Icteric typhu.s, Kenuttciil fever, Dihoii.'> typhoid. Epidemic 
remittent fever, Miliary" fever, Kelapsing fever. French : Firvro u Kechute. 
Italian : Fcbbre J^icorreiilc. German : Ruckfallfieber, Die Hungerpeste. 

Definition.— An acute bpccilic relapsing fever, caused by Spito- 
schaudinnia rGcitrrenlis Lebcrt, 1*^74, and spread from man to men 
by lice, Pediculus corporis dc Gt‘cr, 177S, and by P, humatins 
* Linnaeus, 1758. 

■ HIstoryrf—Hippocratcs was the first writer to describe an epidemic 
of relapsing fever in Thasos, but this knowledge was entirely lost, 
and the reference was not understood until after relapsing fever 
w.TS properly defined. Strother and other observers refer to fevers 
with relapses in London and in Ireland in the eighteenth century. 
Jn 1826-27 there was an epidemic of fever in the United Kingdom, 
during which it was recognized that there were two distinct types 
of typhus — viz., a mild and a severe. In 1842 this mild type again 
appeared in Scotland, and, to a lesser extent, in England, and 
' continued in the years 1843, 1846, and 1847. In 1843 Henderson 
g 1308 
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of Edinburgh defined this mild type as a fever distinct from typhus, 
and about the same time it was recognized in Germany, and some- 
what later in Russia. 

In 1868 there was an epidemic in Berlin, when Obermeyer, one 
of Virchow'-s assistants, first saw a spiroch»le in the blood of a 
patient; but he does not appear to have been very certain about 
this at the time, for lie waited till the next epidemic in 1872, and 
even then did not publish his account till 1873. This spirochaste 
was named 5 . recurrentis by Lebert in 1874, -S. ohermeyeri by 

Cohn in 1873, and was proved by Miinch, of Moscow, to be the 
cause of the disease by the successful inoculal ion of blood cont aining 
the spiroch;etes into healthy hum.'in beings — ^an experiment which 
has since often been repeated accideiii ally at, post-mortems. It lias 
been inoculated witJi success b}^ Aletchnikoff and others into 
monkeys and mice. In 188.S Sakbaroff suggested that this firganisni 
was a protozoon--:i view which later met with great suiiport. 

In Russia, where llio disease has l)ecn well known since 1863, there is a 
popular helu'f lliat it is spread by the bed-biif' L.. wliich 
bcliof was siipporlisl by J*'luKge in 1891. In 1897 Tictin found tliat ho could 
infect monkeys by inoculation of tb<‘ blood obtaimsi b}'’ crushing bugs which 
liiid very recently bism fed on a p.itieiit-- i.e., wiLliiii foity-eighl hours. 

Spirocluntes h.ive been louiid in bugs during reUjising fev«T ejiiiiemics by 
Kiirlinski in 1902, .in<l later by Scliaudiiin. Nut tall has successfully trans- 
mitted S. recurrently from inoiisc to mouse by the bites of bugs. Donitz's 
hypothesis, that 5. recurrentis is conveyed by ticks, has not iJeeii supported 
by experiments. 

The roll; ol i hr louse in this disi;asc h;is been studiisl by Koch 
find by Wrriirr and Wirsr in ii^ij, but roijuirch llu; accur.itr study 
given to tlic North .\frican typo by Nicollo, Blaizol , mid Consril. 
It lias also been studied by Tovoda, who has shown it to be closely 
related to t he North African t ypi- b v nira iis of immunity ex])eriment s. 

Climatology. — ^’riie disease i.s endemic in Russia, Ireland, Turkey, 
the Btilkans, Denmark, Norway, Bohemia, and in some parts of 
Poland itnd Germany, while the same or a similar type is found in 
Lower Egypt, in Southern Cliimt, and perhaps in the Philippines. 
Tlien;. Iiowever, fippears to be some doubt about the presence of 
the disease in these islands; the authority for the statement is 
McCrae, in Osier's ‘ System of Medicine.* 

^Etiology. — ^riiis type of relapsing fever is caused by S. reenrreniis 
Lebert, 1874, which is generally to be found in the peripheral blood 
during the attacks, but is usually absent in the apyTexial interval, 
though individuals may occasionally be found .after prolonged 
search. (For description of the organism, see p. 443.) 

This spirochfete is carried from the sick to the healthy by the 
agency of lice, P. humanus and P. corporis (sec p. 917). The 
subject, however, requires further study on the lines of the North 
African type [vide infra). It is known llifit the human blood is 
infective during the pyrexial and apyrexial stages, and that the 
spirocliaetes reach the ccslom of the louse between the second and 
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e^hlli day afl or the transmissive fml. It can also be spread by 
direct inoculations such as may take place accidentally in labor- 
atories or at post-mortems. 

The blood is not merely transmissive to the louse during the time 
when the spirochiote can be ioiind thoreiiii but also during the 
apyrcxlal interval. 'J'lie k>use may be intective for a few hours 
aft er a transmissive feed, and perhaps a hrw cases of human infection 
may be accounted for ju this way. but this is not the usual method. 

After a transniissi\ e feed the spirochaies (piickly disapi)ear from 
the alimentary canal of the louse, and do not rea])poar in the cadomic 
fluid until the eiglith to ninth day after +lu: feed; but before this the 
louse becomes infective from the tliinl to lifti‘(‘nth day, and usually 
cm the sixth day the louse is most ijifiT.tive. 

Infection is not conveyed by the louse bite, but by the i)arasite 
escaping from the body of the criislu'd louse* and entering man 
through excoriations in the skin, ge.ntTally made by scralcliing. 
One crushed louse is suflioieiit to produce the disease. 

The incubation period under ex]HTinu‘Utal conditions apjiears to 
be six to (‘ight days. 

The louse is not pal liologically affected by t he g«‘rm, of which it is 
the natural reservoir, the spirochaie being passed from one genera- 
tion to the next succeeding g(*neiation, as has been shown by the 
discovery that the young ol infected lice are themselves infective. 

Pathology. -The* jiresence of tlie spirocluetcs in tlie blood is 
associated witJi fever, which must be due to toxins produced by 
these organisms, iliougli the severu\ ot the symptoms bears im 
relationship to the number ui the organisms found in the pcTi- 
pheral blood. The spiroclueles disappear frc»m the circulation 
when the temi)erature falls lo iiomial. The disappearance of the 
parasites Irom the Iduod is brought about by the ])resence ol anti- 
l^odics (aggliiliiims and jiarasitic.idal sii])staiices). In those cases, 
however, in wJiicli rel.qisi'^ occui, the blood remains infectious 
during the intervals. This is due lo some parasites resisting the 
action of the antibodies. These resistant spirochattes after a. time 
multiply again in huge numbers, giving rise to the relai)se. Leva- 
diti and Roche have denioiistiated tlial serum collected after a 
first attack destroyed the spiroch.Tteswliich caused the attack, but 
had no effect whaiever on the spiroc.hfeles which caused the second 
attack. The rela])ses, llicrefure, arc caused by the survival of 
resistant types of s])irocha-1es, and recovery depends upon the 
existence of prot(‘ctive snbstaiiciis in the blood. The immunity 
acquired after one or several attacks may last for some weeks or 
months. Animals can be liypei immunized by repeated inocula- 
tions after recovery frdfn the* first attack. The serum of such 
hyperimmunized animals shows definite, protective, and curative 
properties. 

Morbid Anatomy. — ^'fhe ])rincipal pathological feature of the post- 
mortem is tlie enlargement of the liver and spleen, the latter organ 
reaching a weight of i to 2 kilogrammes at times. On section. 
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tile spleen is dark-colourcd and soft, with enlarged follicles, and on 
microscopical examination shows congestion and a cellular in- 
crease. The liver is enlarged, and its lobules are poorly defined, 
while microscopically cloudy swelling and fatty infiltratiim may be 
seen, as well as leucocytic infiltration into the portal system. The 
kidneys are enlarged and congested, and microscopically show 
cloudy swelling and fatty degenerathm of the cells, while the 
stomach shows signs of inflammation, and the heart is soft and 
flabby. The bronchi are generally congested, and contain frothy 
mucus, and the lungs show liypostasis. The Inain may be con- 
gealed, and all tlic organs may be stained yellow with bile. 

Symptomatology. — The incubation period is said to vary between 
two and twelve days, but in accidental inoculations it is about seven 
(lavs. During this period jiroilronial svmploms, in the form <)f 
slight malaise, may he felt. 


fTiMKiirsirifnm fiiKTWia 



Fig. 64S. — Temperatuke Chart ok the Kkeapsino Fevkr ov Europe. 

The onset is usually sudden, but it may be gradual, the patient 
suffering from rheumatic-like pains, headaclie, and constipation. 
When ii begins suddenly, there are rigors, with se\ ere frontal head- 
ache, pains in tlie back and limbs, epigastric pain and tenderness, 
associated with a sense of weakness. The face l)i*com(*s flushed, the 
conjunctivje injected, and the temperaluie rises to 103' to 104® F., 
with a pulse-rate of no to 120, quickeneil res])iratioiis, and some- 
times nausea and vomiting. 

The Course , — The temperatiu’e continues high until the sivth or 
seventh day, during which period t lu* skin may be y(*llowish in colour, 
hot and damp from perspiration, with at times a ro'^e-coloured 
macular eruption, disappearing on pressure, on the t horax, abdomen, 
and legs, which lastsfor a day orso. Theloiigueismoist,redat the^ 
lip, and covered with a white fur. Vomiting of greenish-yellow* 
matter may occur, but nausea is always j^n^sent, ami thirst is com- 
mon; the bowels are usually constipated, and diarrhcea is more a 
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complication than a feature of the disease. The liver is enlarged, 
and tender, and so is the spleen, which may reach a considerable 
size. The heart sounds arc normal, but the pulse-rate is quick, 
reaching 120 to 140, or even more, per minute; but it is not dicrotic. 
The erythrocytes and the haemoglobin are reduced in amount, while 
a polymorphonuclear Icucocytosis may be present. Spirochaetes can 
be found in the blood,, and occasionally can be seen engulfed by 
leucocytes. I'licre is generally a troublesome cough, with scanty 
broncliitic expectoration, and rales, which can be heard over the 
chest and trachea. The respirations follow the pulse-rate, being 
increased to ^8 to 50 per minute if the temperature is high. The 
pains in tiie muscles and joints continue, and sleeplessness may 
result, while a noisy delirium is not rare, but stupor is uncommon. 
The urine is febrile, and may contain a little albumen. About the 
sixth or seventJi day the crisis, sometimes ushered in by a rigor, 
intervenes, with violent perspiration, or diarrhoea, with or without 
epistaxis, and with a sudden rapid fall of temperature, while the 
pulse and respirations also return to normal, snd the patient falls 
into a deep sleep, and aWakeiis miicli bcttei'. 

This I ntcrfnission. -- rUc int crniission now begins, during wliicli the 
temperature returns to normal. Tlu* spleen often remains enlarged, 
the temperatuie chart may show small rises, and the patient's 
strength slowly imi>roves. 

The Relapse , — ^'Flie disease may now (‘iid; but this is exceptional, 
and more usudlly, about the fourteetiihday from the first commence- 
ment <if the illriess, the relapse occurs, beginning witli a rigor and 
symptoms resembling the attack, but often more sevtTe, and, after 
lasting throe or four days, terminating in a crisis, wJiich generally 
en Is t hr, illness. Verj' rarely is there a secofui relapse, in which case, 
the same symptoms occur, but much less severely, aiK I VLthirdrclapsc 
is most uncommoxi. Convalescence is sometimes slow. • 

Oomplioations, — ^Tlie complications are numerous, affecting the' 
lungs in the form of bronchitis and pneumonia, or tlie alimentary 
canal as dysentery, diarrhrea, ami hfematernesjs; while, cerebral 
haemorrliage, conjunctival hfemorrhage, iritis, arid corneal ulcers, 
have all been recorded. 

Abortion -often comidicales the first rehapse in pregnant 
women. 

Diagnosis. — In the first instance, before the relapsing character 
has appeared, the disease requires to be diagnosed from malaria, 
typhus, typhoid fever, yellow fever, and seven days' fevoTt The 
principal positive signs indicating relapsing fever are:—- (i) Presence 
of the spirocheetes in the blood; (2) agglutination or L^'enthaTs 
.reaction^ which consists of taking a drop of blood from the suspected 
case and adding it to another (Irqp of blood containing spirochaetes 
; iakeA from a patient, mixing the two drops together, and covering 
with a cover-glass, which is then sealed and placed in an incubator 
'at 37° C. for half an hour. A positive reaction is indicated by the 
VciiijOQping of the spirochaetes into non-motile masses,. 
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Dltfaroirtlftl Dlagnostt. — M alaria can be diagnosed by the discovery 
dt the malarial parasite ip the blood. 

Typhoid is indicated by the positive results of h»mo»cultures and 
•by the fever having started gradually. Widal's reaction is not ol 
much help during the first week. Typhus can be separated by the 
absence of spirochoetes, by a negative Loweiithal's reaction, and 
by ihe' presence of its characteristic rash. Yellow fever can be 
diagnosed by, its black vomit, though at first the differentiation 
may be impossible without a microscopical examination of the 
blood. Dengue fever is characterized by its slow pulse and, of 
course, by the absence of spirocluctes. WeiVs disease may be dis^ 
.tinguished by the more marked jaundice and by tlie different 
nature of the spirochjetes, which arc seldom found by the simple 
microscopical examination of the blood. 

Prognosls.—The jjrognosis is usually tavourable. Marked jaun- 
dice is a bad sign, while pregnant womtai gcmerally abort. The 
mortality appears to vary considerably, being, according to Mur- 
chison, onfy per cent, in the United Kingdom: wJiile, according 
to Sindwith, it is T4‘.|. per cent, m Kgypt , which is nearly the Siinio 
percentage as that reaijjied in Russia. Tlie causes of" death are 
totfcmia iit tlvc first attack, and collapse in the first intermission, 
but it may be caused by one of the above-mentioned compli- 
cations. 

Treatment. — This may be discussed under the ' following 
headings: — 

1. Specific 'rrcatrnenl. 

2. Symplomatic Treatment. 

Specific Trealmmt , — ^Sidvarsan or neosalvarsan or tlnir sub- 
stitutes may be administered either l»y iiitramnscular injection or, 
better, intravenously. TJiis is a sjiecific treatment, most effica- 
cious, but care, should bo taken not to inject a large close, as 
certain p:itieiits, especially, it seems, lliose suffering from Asiatic 
relapsing fever, stand tlie drug badly, cases of death having been 
recorded, even aft era medium close, such as 7J grains (0*5 gramme). 
According to Mouzels, an intravenous injection of 4 or 3 grains 
(o-j gramme) docjs not give rise to any unpleasg.nt sjfinplom, and 
is generally sufficient {o make the spirocli.elcs disappciir from tlie 
blood and cure the attack, [f, however, another attack of fever 
develops, a second injection of the same close may be given. 

. Symplomatic Treatment, — ^T^iins in tin* lieacl and muscles may be 
relieved by small doses(2 to 3 grains) of salicylates, aspirin, antipyrin, 
or bjr qdmine. If these pains arc very severe, opium or- a hypo- 
dermic injection of morphia may be hecessjiry. Epigastric pain 
may be relieved by fomentations sprinkled with tinctntcof opium, 
while vomiting slrould be treated with ice. champagne, and bismuth 
mixtures, though occasionally morphia or codeine may be risquired. 
Effervescing ammonium carbonate mixtures arc oft en grateful 

A dry, troublesome cough may be relieved by codeine or small 
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doses of heroin; in oilier cases an expectorant mixture will be 
found useful. Constipation must betreated bj: laxatives or enimata, 
and hif;h temperatures by cool sponging, which, however, will but 
seldom be required. The complications must bo mot by the treat- 
nu'iit laid down in textbooks on general medicine. 

Prophylaxis. — ^Prophylaxis consists in the destruction of lice by 
steaming clothes, as can be done in railway trucks by leading in 
steam from the engine or by boiling clotlies, while the patient is 
thoroughly bathed. For furthor particulars sec the prophylaxis 
of typhus (p. I 3 J 8 )- 

THE RELAPSING FEVER OF NORTH AFRICA. 

Synonyms. — Algerian relapsing fever; Egyptian relapsing lever; Arabic; 
Hunia cl ilugga. lluina cn Naxy. Nau-shah. 

Definition.- An .luuio s])ooiric fever caused by S/uVoSr/mndtnnta 
berberu Sergeiit and holey, i<|io, and spread by the agency of 
Pediculus corporis de fleer, 1778. 

History. — It was noticed by the surgeons of Napoleon’s army in 
Egypt, and later by f friesiuger in 1851, when it was called ' bilious 
typhoid’; while nioie recently Sandwitli, Cummins, Bousiicld, 
Balfour, and (frah.mi-Smitli, have ]>ublishcd excellent accounts of 
the disease. In n)io Sergeiit and Foley differentiated S. herhera 
Sergent and Foley, m a case in South Oran. The transmission of 
the diso.ise by lice has boon worked out by Nicollc, Blaizot, and 
Coiiseil. Toyoda’s immunological cxjierimcnts sdiow’ that tliis 
fever is closely ri'lated to the European type. 

Climatology.- -It is known to e.xist in Alg<*ria, 'J'uiiis, Tripoli, 
Egvqn, and tlie .Anglo-Fgypt ian Sudan. 

Etiology. - -It is caused by .S', herhera Sergent and Foley, iqit', 
spread by the agen<;y of lice, as shown liy Nicollc, Blaizot, and 
Conseil (see ]>. H7). 

Symptomatology, 'ihe length of tlie incubation period is not 
known, but is believed lu b<- more than twelve days. The fever, 
whicli may be ,iss<iciii\ed with rig«>rs, reaches its height during the 
first twenty-four hours, and afterwards shows morning remissions. 
The spleen enlarges, and tlie liver becomes tender and painful in 
some cases: but jaundice is generally absent. Vomiting is present, 
Imt diarrhfea is absent. 'I’lie attack is apparently not very severe. 
Apyrexia lasts from two to nine days, and is followed by one, 
tvo, or, more rarely, 1 hree relapses. 

Diagnosis. — ^J'he spirocliait es must be found in the blood, as the 
cases may occasionally resemble cercbro-.spinal meningitis and acute 
rheumatism. 

Prognosis. — -This is usually go«Kl, the mortality being nil in 
fifty cases. 

Treatment. — ^This is the same as for the other relapsing fevers. 
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THE RELAPSING FEVERS OF ASIA. 

There are probably a number of relapsing fevers in Asia, but we 
only know two which have lice as carriers, and these are: — 

1. The Indian relapsing fever. 

2. The Manchurian relapsing fever. 

The Relapsing Fever of India. 

Definition. — An acute specific relapsing fever caused by Spiro- 
schauiiinnia cartcri Manson, 1907, and spread by the louse in all 
probability. 

History. — ^l^elapsiiig fever is one of the eudemio diseases of India, 
being traceable liack into the eighteenth century. The credit of 
first clearly defining tlui disease, however, rests with I-yall in the 
epidemic fever in the Ihinjaub in 1852*53; but Vandyke Carter, 
in 1876-77. in llie Bombay Presidency found si»ir()chjetcs in the 
blood of patients suffering from fever, and his work on the sul)ject, 

f )iil)lislied ill rSS2, is to bo regarded as the Indian classic on this 
ever. Scliellaoli, in 1907, separalcil this spiroelia*le from S', re- 
currenth and S. novvi by finding that it is not agglutinated b)" the 
serum of animals infected witli tlieso iiarasitos. Rogers points out 
that the <lisoasc has often been coiifonmlrd witli typhus bver in 
India. In 1911 Stott suggested llial two varieties of lever may 
be included under tliis term, anil recent rcseaich shows that 
several varieties of rclri]>sing fever probably exist in India. 
Types of relapsing fever, which may possibly be different from 
the Indian ones, occur in Chinn and Frencli Iiido China, while 
the Arabian type may In; identical with ilie \V< st African lelaj'sing 
fever. 

Climatology. — The real home of tin- diseaM* aj/ju'ars to be the 
Bombaj^ Presidency, but it is also known in the Piinjaiib and in the 
Kumaon Hills of tlie North- Western Provinces. 

/Etiology. — ^The cause of the disease is the spirochajtc found by 
Vandyke Carter in 1877. It is inoculablc mlo man, as was proved 
by Carter inoculating himself twice, with on interval of two and a 
quarter vears. It can also be inoculal ed into monkeys, but not into 
rats and mice. Bugs are capable of retaining it alive in their 
alimentary canals for from four to seven clays when obtained frem 
monkeys, but do not appear to be so effective in obtaining it from 
man, as only one in fifty-three wore found infected after feeding on 
human beings. Infccrcd bugs arc capable of transmitting the 
disease to monkeys. Rogers, however, tliiiiks that mosquitoes 
may be found to be more effective than bugs. Mackie has brought 
forward evidence in favour of Pcdicalm cf^rporis biding a carrier. 
(For description of the spirochaLde, see p. 

S. cartcri is separated from 5. duttoni by tlic latter being far more 
easily inoculablc into animals and producing nnmerons relapses 
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when inj(‘ci«d into monkeys, wliilo, according to l-amh, llic former 
only causes one relapse. Moreover, t lie two spirocha.'tcs may be 
differ<‘utialed by immunization .uid agglutination tests. S. niacaci, 
observed by us in monkeys in (‘cylon, appears to bo closely related 
to 5. carteri, and may be identie.al with it. 

Strong, experiment jng wit li whit c miee, has c(»me to the conclusion 
that the Indnui Spiroschaiidinnia is closely allied to the Euri)]K-iin 
and North- Am(jrican types. 

Pathology. — ^'riicmorbkl anat<imy n-scmblestljat of the European 
type. 

Symptomatology.- In accidental inoculation^ m the post-mortem 
room the inciibaiion ])rriod v.iri(‘S fioin three and a half to seven 
days, during wliich jirodroma la resembling those of the European 
type mav occur. 

The on^el is generally sudden, lull in most cases without the 
rigors deliiied in iLiirope, though chilliness <«;ciirs, and the disease 
j)i ogresses as in the Oberineyer lev< r. On the fall of temperature 



Fig. O49.— SriRoscH^uiMNNiA from 
A Ca.se of Asiatic KEi,Aesr.\G 
Fever. 


to submormal. however, on tlic 
sixth or seventh ilav, which is 
associated with pn»fuse pers]>i- 
ration and judynrin, iustend of 
the patient feeling better, he 
often IxM-.imie.s collajised, with 
a small weak juiJse and a cold 
clammy skin, in which condition 
he may resemble at first siglil ii 
choleia patient. In the first 
1 111 ei mission, which lasts from 
three 1(» Iwfjve da vs -geiUTally 
about eight days—- tl.e patient 
ini])roves slowly, time being 
much debility, and in one case 


(From a microphot of iph bv 
.r- J. Bell ) 


m six there is a sudden tem- 
porary rise, of temperatme after 


the crisis. Spirochactes arc not 
to be seen in the Imi "arter and Pisani have described 


peculiar structmes. first lepst* occurs about the fourteenth 

day of the ilise.is< and the event li of the intermission, and 
reseinble.s the first ifir.k, but the. tem])eralure may retneh a higher 
level, and tiie illness is sh-irter, ending in a crisis. 

The second intermission may last about ten days, being longer 
than the first, and a second ielaj»se takes place, often commencing 
with chills. The hycr does not markedly enUirge, but the s])leen 
increases in size. 'I he b^ver is remittent or int»*rmittent, and llie 
crisis is not marked. It is now rare for the disease not to end, but 
after an interval of fourteen to sevcnt<*en days a third relapse may 
take place, with a sudden rise of tem|)erature, which lasts one to 
four days. Very rarely a fourtli intermission of about eleven days 
ends ill a fourth rclajise, lasting only two days. 
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With regard to the fr(*qucncy of the relapses, Rogers givts the 
following percentages: — 

Without roLipsc . . . , . . . . 23-8 per cent . 

With one 1 elapse .. .. .. ^(^-2 

With two relapses .. .. .. .. 20-0 ,, 

With three relapses .. .. .. 5-0 

W^ith four relapses .. .. .. 2-0 

Varieties.—TJio. typical cotirst* may be varied in about 25 per 
C(Mit. of cases, and ])resent (a) a short, irrc^itlar, rcviilieni fever ; 
(/») a so-called bilious rcmitfcnl fever, calb'cl by Carier ‘ icle-ric lever.' 

{a) Short, Inoffulur, Rvmitteiit 1 * ever.-- Wxis* is very like malaria, 
from which i( is only to l»r. diagnosed by Idood examination. 

(h) So-etdled liili'oits Remittent Fever [Jetme 7'*f'7'tfrb“-S'o-call<‘d 
bilieus n'mitlenl fever veiy oloM'ly resejiibles 1yi)hiis fever, and to 
sonio extent yellow fever, shf»\vin|>( dee]) jaundice, with an eniption 
of red sj)«)ts. Tin* tf»inperptur(‘ i'; irref^iilar, and tin' ])yrexia pro- 
lonne.d; ])rostiMtien cotue-A on e.n Iv, and niav develop into a ' status 
tvphosus.' The dcalh-rale oi these cases is hif;bi being 70 per 



Fig. 050. — Tkmpkratukk thJART t)r Tin: Uki.ai'.sinc Fkvi-r of Imjia. 

(Chart tiiiJo by ^LTjo^ Aicliihald.) 

cent, riiiiy ai e 1 o be diagnosed from typliiis by the. blood exarniiia- 
t ion, and from yellow fever by tlie. abse-iice of black A oniii. 

Complications. — ^'riiesc are tlie same as in llie liuropean 1 ype. 

Diagnosis. — ^Tliis is based on the niicro--coj)ical examination of 
the blood. 

Prognosis. — A prolonged, irregular first attack, ending by lysis, 
and attacks sliowing marked jaundice* are had omens. 

The mortality is higher than in Obenneyer’s tyju?, bfdng 18-02 
per cent., of which about one-half take place iii tlu; attack, and 
one-quarter in the tir.st interval, and one-fifteemli in the first 
relapse, and the remainder from complications. 

Treatment. — ^riic Treatment and diet differ in no respect from 
that already laid down, except tliat these patients otien stand 
large doses of salvarsaii badly, and iheref»)re one should not gi\e 
more than 5 grains of the drug by intravenous injection; more- 
over, the disease being of a severer type tJuin the European form, 
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and sudden heart failure being common, cardiac stimulants should 
be given during the attack, and preparation made for preventing 
the collapse by means of hypodermics of strychnine and ciher, or 
camphor in ctlicr, as well as by hot bottles, blankets, etc. 

Prophylaxis.— See remarks with reierence to the F-nropenn 

Manchurian Relapsing Fever. 

This type of relapsing fever is due to a spirochanc wJiich Toyoda 
in 1916 demonstrated by immunity experiments to be distinct 
from tlie African and 1 lie Kuro])ean tyjx s. The organism is short , 
7-30 micron? by o*.| mienm. . d ii^ spirals number it is spread 
lice. 

Liver enlargement and nib imimiria are idjysical signs of import- 
ance. The first ]);iroxysin .isis Jive to tlnrtcen days, the first 
interval two to fonruen dtiy*; the second attack one to nine days, 
interval two to iJnrUeii dav;*: the lliird jjaroxysm lasts one to six 
days, the third int<'ival two to ten days: tlic fouilli paroxysm Lasts 
two to six days. 

The morlalii y rat <■ is 5-^j ] k ‘1 a tn . 'IVu ])aioxysm'< are coinmcm. 


THE TICK GROUP. 

THE RELAPSING FEVERS OF AFRICA. 

The tick relaj^sing foveis i»f Ah ic.i jnay hr, classilud i foll«Avs:— 

T. West Alricrm relajwing f(‘ver. 

2. Fast \\v\( in irlaBsiug fe\ er. 

I. The Relapsing Fever of West Africa. 

Synonyms.— -Tick ffvor (Livnigstoiiu). Aftiuin tick fevor. 

Definition.~An acute .s})ecific relap-.ing fever caused by Spirc- 
schauilinnia duiioni Novy and Kna]>j>, lyoO, an*l s]>retid by Orniilw- 
doros moubata Mnrrav. 

History.— T he ]HOi»Jes <»! Africa irom time inuneinorial liave had 
a dread of tick-bile?, which ilicy tljouglil caused fever, and this 
appears to have been noted by Livingstone, Kirk, Ilinde, aiid 
many other people, wi’.li the result that a tick h‘ver of aji unkn(»wii 
nature was siiokeii o 1 as c»-currmg iji Africn. Nabaiio, in August, 
1903, w«is the first to obsiTve a spirochale in Iniman beings in 
Uganda, but as Jiis jaiblicatjoii, through no faull of his own, did 
not appear till much liter, hi^ discovery was forestalled by those 
of Ross and Milne in KjO-j, ami Dutton and Todd, also in 1904, who 
found the cause of the tick fever to be a spirocha;te, the latter 
observers also proving that it was introduced into the blood by 
the bite of a tick — Orniihodoros monbala. Since that date Koch, 
Todd, Novy and Knapp, Brcinl and Kingliorn, and others, liave 
studied the disca^ carefully. Frankel has proved by biological 
tests that the spirochaetc of East African relajjsing u^ver differs 
<|rom S. duiioni, as observed in West Africa, and Nuttall pro])oscd 
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the name S. rossi Nattalh.1908, for this new species; but recent 
researches seem to have proved the identity of the two conditions. 

Olimatology. — The disease is found in Angola, the Congo Free 
State, Uganda, late German East Africa and Portuguese East 
Africa, and in the Valley of the Zambesi. Franco, Robledo, and 
others liave described a spirocha:tiasis in Colombia, which is caused 
by a spirocliffitc moiphologically resembling 5 . duitoni, and said 
to be spread by Orniihodoros tiiricatus, with reference to which it 
may be noted that Biildow observed relapsing fever in tlie Andes 
in 1865. Robledo asserts thai it is spread by the bite of Orni- 
iliodoros me^nini. 

The climatic conditions required appear to be heat and moisture, 
blit according to Franco's observations, the dis(!asc* can occur at an 
altitude of 7,000 feel. No observations ap]>e.ar to be recorded as 
to variations due to season. Carter’s invesligalions would tend 
to show that Arabian relapsing fever is eiilKT .1 sc*j)aiate form of 
fever, or is allied to tliis West African form, as it may be bpread by 
an Orniihodoros, 

® tlology, —The cause of the fever is S', diittoni Novy and Knapj), 
1906, which is proved to be distincl irom llie other sjiirocha'tcs, 
because an animal immiiui/.e(l against one ot these is capable ol 
I)cing successfully inoculat(*d by it. S. dnUoni can lx* inoculated 
into a number of animals— namely, dogs, goats, sheep, rabbits, 
guincti-pigs, rats, and mice -but not into cats, cliickens, ])igeons, 
or goldfish. The spirocluelcs can 2>ass througli the placentfi into 
tile circulation of the foetus, which they infect. These organisms 
are easily seen in the blood during an attack, but disajii^ear during 
an apyrexial interval. The spirocluete is (li-serib« il on ]>. 444. 

The life-history in the v<jrlel)rate has been worked mit Iw Iheinl, 
wlio, as already describe<l, showed that just bi loie tin crisis the 
spiroclii'etes become encysted and undergo sclii/ogony into small 
bodies, from which the new generation ih'veloj). I.eisliinan has 
dcinonst- rated that when the spiroebretos ])asb iiiH» the intestinal 
sac of the tick they lose tli(‘ir motility and tlieir cbaract eristic 
appearance, while tlH^ central core of ebromatin segments into 
small masses, which arc set free into tluj lumen of the gut. Tliesc 
small bodies, which resemble small rotU, or are rounded, like 
micrococci, appear to multiply in the body of the lick, and to pass 
into the cells of the Malpighian lubnh's and into the tissue of the 
ovary. In the latter position they enter the immature eggs, and 
can be traced through all stages of devel(»pm(Mil into the adult 
ticks. In the embryo, and in all the later st ages of (h*veloi»incnt up 
to and including the adults, lliey are IouikI as small chromatin 
bodies lying in the cells of the Malpighian t ubules. Inoculation of 
crushed tissue containing these bodies pro(lnce.b a typical infection. 
From his c.xpcrimcnts, Lcishman concliidts that it is by these 
chromatin bodies that the disease is carrii'd from the egg to the 
new generation of ticks, and that infection of man does not take* 
place via the salivary glands, but by the small bodies gaining access 
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to the wound produced by the tick's bite, l)y being voided in the 
Malpighian secretion passed by tlio tick during feeding, or jaTliups 
by regurgitation of the intestinal contents. Mon* recontlv I-eisli- 
nian and Hindle have shown that the tick produces infection only 
as the result of its infected faeces contaminating tlie tick-bite. This 
is a typical example of the contaminative mode of infection. 

The principal predisposing causes aie an5dhing which facilitates 
the life of the tick, such as bad hygienic conditions, which are well 
exemplified by the native liutt* of Africa. These huts contain many 
ciMcks in the walls and floor, which afford shelter to the tick, and 
hence predispose to tlii* disease. 

Pathology. — ^Vervlilllecan at ])resieni be said as to llu* ])atliology. 
The post -mortem n.veals only an enlarged firm spleen, while ‘-nieavs 
taken from the liver ai lungs slmw l.irge numbers of spirocliade^. 

Symptomatology.--') i symptomatology still recpiires careliil 
investigation on tlie lii • carried out by Carter in India, but imicli 
good work lia^; been tloiic on tin* subject by Dutton, Todd, K 
and otliers. 

Inoubiiiionr -The penoil of incubation is usually alxuit seven 
days, bill it may extend to eleven or twelve days. 

'File tick-bite mav be ae.cmni'anied by local iullaTUinatory svmp- 
toms, but in some c.ises llie bite is not even noticed. Accok mg K- 
Wellman, nal iN es believe that wlien 1 he t ick-l)ile is aceoinpai ied by 
a severe local reaction, the individual probably esca]>(‘S ie\(r. and 
Nut tall c<ills attention to iln* possible priUeciive efiect ol i local 
reaction. 

Usually mental heaviness. Lick of activity, ]>rofusi* sweat ii nul 
constipation, are in(Uiti(ni(Kl as jirodrom.'d sym])loms. 

OfiseU- “The attack may come on gradually, willi a feeling <»! 
malaise, faiiniies<. and a di.-,inrlintitioii for food, or even vomiting, 
and a slight rise of te.mperat niv. In a few In >urst lie teniperat lire will 
have risen to 103' to T05'' T., associated with lieadaclie, pains in 
tlie back and limbs, and inlense]>ain in the region ol the sydeeii, and 
cliilliness. 'Fliere i> vomiting. fii>1 of food, and tlieii of bile, willi 
often diarrhfe.i, and even at times breaks of blood in the motions. 
'Fhe splixui is generally found H) be (‘ul urged, and s])iroclia.‘t(is in 
scant V nnnibers occiii In the peripluTal Idood, lint may be hard to 
find. 

Course.- -Fhe next d.iy ties sj’inptorns areworse, and tin* jiatient is 
hot and restless. conii»laiiiing ol thirst and s])lenic pain, and ofti'ii 
troubled by a cough. FJie i em]icral ure shows a morning fall, wit hont 
improvement in the symi>ioms, and an evening rise, during which 
the pains increase, and the ])alient may become delirious. The 
liver does not enlarge, but tlie spleen projects beloiv tlie costal 
margin. Spirochfetes arc now found in greater numbers, but 
diminish remarkably before the crisis. Tlicrc is a sliglit dt^crease 
in the red cells and hrcmoglobin, and a markinl leucocjdosis before 
the crisis, while polycliromalophilc degeneration is noted in the 
red cells, and a very marked increase in blood platelets. The 
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symptoms last three to four days, and end l)y a crisis marked by 
profuse sweats and a fall of temperature l)elo\v normal. On the 
day before the crisis there is a pseudo-crisis,, witli a fall of iempera- 
tiire, but no improvement in the symploms. 

Intermission.- -The patient feels weak and tired, but slowly re- 
gains his appetite and strength, and no j)arasites are found in the 
blood. The disease may now terminate, or the intermission may 
last from one to twenty-one days, according to Ross; but five to 
iMght days is more usual. 

Relapse . — The first relapse begins with a rise of temperature 
and a return of tin* original symptoms, and also of the parasites 
into the peripheral blood. After lasting three to four days, it 
ends in a crisis in irki-d by sweating, and showing a j)Scudo-ciisis 
on the preceding day. 

Ijitermissioiis and reLq)st‘s ftdhav (me another regularly or 
irregularly, the intervals l)eing from one day t(» two niontlis, and 
the relapses usually hisling three days, and si lowing a ])seudo- 
crisis on the second day and .i crisis on the third day. As many as 
five to eleven n;laj)sos may lake ])lacc, and end by reducing tlu* 
patient both hi weight and strength. (Kdema o( the eyelids has 
l)(jen not ed in the rela]>ses. 

Complications and Sequence .- is Ireipieiiily obseivcd. 

Clinical Varieties.- According to Ross, then'* a]>]>oars to h(‘ a 
marked difference in the severity of the attack m n(*w-coiTiers, such 
as liurojicans, and natives. Though the attack shows miicli the 
saiiKi symjitoins in natives as in Europi'ans, it is often far l(*ss 
severe, and the spleen may not enlaige. The attack fre(piently 
Lists twenty-four to forty-eight hours, and ends b> crisis, alter 
whicli the patient r.ipidly recovers, as a rule witlumt a relajJSe. 
Should this, however, t<»ke ]>lnce, it is found to l)e less seviTe than 
(he attack. Koch bcli(',ves that lhe.se. mild attacks and tin* native 
imniuiiily are due lo iniection in early childhood. Dutton and 
Todd, on the other hand, dc'seribe cases very much n'scinhling 
t hat in the European, wit ii enlargement of 1 he spleen, and wit h more 
than one relajisc, heaving (he patient anaemic, thin, and wi^ak. 
Hence it may be concluded tliat the disease sliows two lyi‘es in 
nativi^s— a mild lyjie and a severe type— and that the latlei may 
end ill deal h. 

Diagnosis. — ^fliis can only he made by finding the spirocha-tes. 
laiwent hat’s method of agglut iiiat ion can be apj)! icd in doubt fill car,(‘S. 

Prognosis. — ^This is usually good for both tint natnes and 
Europeans, but death may occur in both r«iccs, and is signalled by a 
rapid fall of temperature! without improveiiienl of the syiiij>toms. 

No figures have so far been recorded witli regard to the mor- 
tajity, but it may be taken that it, as a rule, is low, though under 
adverse circumstances it may be high. Diit i on and Todd record that 
of tweiiiy men who contracted the dis(\ise in one cara\'an. Ion dic'd. 

Treatment.- -This is the same as for the Euri'pean form (see 
P- 131J). 
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Frophylaxis.— The prophylaxis is basc*d on the avoidance oi 
localities where ticks abound and the destruction of these parasites. 
Koch rightly advised that Eurtipcans should canip at least 20 to 
30 yards away from infected native liuts and rest-houses. 

2. The Relapsing Fever of East Africa. 

The relapsing fever found in Uganda and Easi Africa is clinically 
indistinguishable from the West African type, and is caiTiod by 
the same tick, hut the Spiroschaudimiia, according to Frenkel, is 
a different species (S. rossi Nuttall, 1908). Recent researches seem, 
howevex, to identify it with the West African type. 

THE TICK FEVER OF MIANA, PERSIA. 

Definition. — A specifw fi vor of unknown cansr, brought alx>ut by the bite 
of € tick (/Jygas pt metis Okoii, ibiS). 

Historical. — Jhi])r^>. m first d icribed this disoiisc, staling that the 

bill* of A persiciis, lor.Llly known as Guurib-gucz * ' GLirib-giiez ' ‘ Miaii^- 
bug/ or ‘ pun.iiiu dt: Mjaii.! ' (M.iMet le Miandi), was at times duiigcrous, 
producing prolonged illness. Kotzcbi 111 1811). stated lliat the natives 
were immune, .ind only ioreigiUT^ sulf Ted. h'lscher do Waldheim, in 1S23. 
said that th<' bite was and Heller. 111 1838. doscnlicd the eflucls as bfdiig 
caused by the mecliaiucal injury ol the bite of thu tick. Taschenbiirg. in 
1873, considered iht» symploms to point to a disease, and not merely to the 
effects of the bite of the tick; and Schlimnier. in 1874. considered the im- 
munity of the natives to lie clue to the fact that they had Ixion bitten, and 
so become vaccinated. Megiiin, in 1882. showed that the bite per se w.is not 
da^erous. and later was supfiortcd by Fiimoiizu and Loundsbiiry. 

Atiology. — The ( ausation ot the disesise is quite unknown, but some virus 
must be inoculated when tlv* tick bites, for the disease is apparently confined 
to Persia; and the cxperimenls of Meguin, Ixiundsbury, and others show thiit 
in certain regions the cdfects of the bite are insigniiicant. 

Manson thinks Iluit this virus will some d.iy be found to be a spirochaete. 
which, indeed, is not unlikely, as A. persiens is well known to lie the carrier 
of Spiroschatidinnia mavchotixi Nuttall, rQO/f, which causes a very fatal disease 
in fowls. Native IVrsi.ins probably develop a relative immunity due to 
previous slight infections, but new-comcirs suffer severely. 

Symptomatology. — rhe knowledge ot the symptoms ot the disease is very 
meagre. Severe pain is felt .it the site of the bite of the tick, and this is 
followed by remitU'iil fever la'itiiig from a fc-w diiy.s to several weeks, delirium, 
convulsions, and evem at time.s by death. 

Treatment. — The treatment is entirely hymploniatic, but salvar.snn might 
1x3 tried. 

Prophylaxis. — According to Nuttall, the Persians burn their villages when 
they suffer severely from the attentions of the tick. In order, however, to 
devise a rational method of propliylaxi.s, it mii.st be; remembered th.it A. per- 
sicus is essentially a p.arasite >>1 the domestic fowl and other birds, and that 
its eggs are laid in batches of 20 to too in cracks in the walls, and take three 
weelm to develop into the larva, which, after sucking blood, in eight days 
becomes the nymph. This may require several weeks before it becomes tne 
adult, which is said to feed only once a month. After considering this life- 
hiflto^, it will be obvious that fowls should be disinfected with a kerosene 
emulsion, creozozone, or oil of sassafras in the case of old birds, while young 
birds may be isolated in cages until the ticks drop off. Houses and fowl- 
houses should be cleansed and treated by lime and corrosive sublimate, and 
old nests and roosts should be burnt, and after that the new fowl-houses may 
be sprayed with kerosene emulsion. 
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THE REL4lPSING FEVERS OF AMERICA. 

Tlic relapsing fevers of America compris(v.— 

1. North American relapsing fever. 

2. Central American rcla]}sing fever. 

3. South American relapsing fever. 


I. Relapsing Fever of North America. 

Ddflnition. — ^.\n acute specific fever caused by Spiroschaudinnia 
novyi SchcUacli, 1907. Mode of iiiicction not known. 

History. — ^Relapsing fever has been known in America for many 
years, being recognized as far l>nck as 184 but it was consid(:red 
to be identical wit 111 he Kuropeau type urn jJ, in an Knglisliman 

who repeatedly travelled between New York anrl the West Indies 
was treated by Carlisle iti New York lor lever wliicli rel£ips(»d, and 
in which spirocluetcs were found. Novy and Kna]>p studied these 
si>irochjetcs, and showed that they were distinct from 5. liuttoni. 
I/itcr, Mackie also studied them by the agglutination method, jind 
agreed with Novy, who iiad conclud(*d, from mor])hological reasons, 
that they were distinct from 5 . carton. I'iually, in 1907, Manteufel 
compared them with true rocurrontis, and found that tlic*serum 
of a person suficring from their type of fever did nax agglutinate 
true S. recur rentis. Subsequently Scliellach, .after sliiclying and 
comparing the different spirocluet e.s, named tin’s }),arl iciilar s])ecies 
S. novyi Schcllach, 1907. 

Climatology. — disease is kiiowji m N(»rih Ameiie.a and in 
Euroj)e. In America tin' disease is acqnirtsl nal ur.illy. In Juiro]>o 
the cases recorded arc due to l;fl)oratoiy ijilect ion. 

Etiology. — The cause ol the disease is S. •thnyi Scliellach, 11)07. 

Symptomatology. — ^'I'lie symptoms n])})ear [o be much the sanu- 
as in the European type of'h'ver. 'I'he incubation period seems to 
be at least five to seven days in duration, thougli cases iiave been 
recorded in which symptoms developed almost immediately after 
exposure to infection. In experimental *:ases it varied between 
six and eight days. The duration of the tirst attack is about five 
to six days, and it often begins with rig(»rs; the tongue is moist, 
e.xccpt ill grave cases, and the jaundice is mild, except in severe 
cases; but the vomiting of bile is not uncommon, while dianiuva is 
only moderate in amount. Tympanites, liiccougli, ami ha'inor- 
rhages from the nose, stomach, and bowels, as well as tJic kidney, 
may be present in severe cases. The apyrexial interval is usually 
seven to ten days, and is followed by tlie, relapse, wliich is not 
uncommonly absent. Usually there is only one rcla])sc. and more 
rarely two to five rel.ipscs. 

Mortality.- -The moriality is not high, varying bolwccn 2 and 
Spfarcent. 

Treatment. — ^I'he treatment is the same as in the European type. 
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2. Relapsing Fever of Central America. 

Darling has described cases of relapsing fever, in Panama, 
clinically similar to the North American type, but the organism 
has not been dofuiilely classiih'd. 

Relapsing Fever of South America. 

Tn Sontli America (Colombi.d a relapsing fe\ (‘r !‘ccurs in which 
the s]>irosclKiii(linnia rt‘sembli>- more closely ‘S. cinlinvi 1 liaii S. nnryi. 
According to Koblc.lo, this ]Kitasiic is carried bv Oniitlindoros 
iuricatiis. 
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CHAPTER XLIX 

TYPHUS 

Synonyms. — ^T3^hus exanthematicus. S3mochus putrida. Spotted fever,. 
Gaol fever, Prison fever. Brill’s disease; French, Typhus exiinthenialiquc; 
Italian, Tifo usaiiteniatico, Tifo putc'cciiiale; Spanish, El Tarbardillo; German, 
Exanthematischer typhus. l'lot'.klii*ber; Dutch, Vlekkoorts; Arabic, Llomma 
typhuisa. Tkoiit fever; South Africa, M'betalaia- black fever. 

Definition. - -ry]>luiN ait aciiu; specific fever of unknown but 
prob.ibly pn )t o^oiil c.ius spread by t he iLgeiicy of Pcdiculus corporis 
de Geer, 177s, and cliaraclerized by a sudden onset, a maculo- 
pefcchial eruption, and severe loK-einia, lasting some twelve to 
fiftecii days, and endin.^: in a more or less ;d)ru])t lysis. 

History. — The early liistorv of t yidnis is wrapped in obscurity by 
reason of its confusion with plague: for though Hippocrates mentions 
the word 'typhus/ he applied it to stuporous and deliriousconclii ions, 
and docs not ap|)oar to have lieen acquainted with the fever in 
question. This confusion with jdagiio continued until Fracas toriiis, 
in the sivleeulli century, calkMl it ' pelechie/ and gave such an 
accoLim as enabled them to be separated from one another, though 
the iiomeiicLiiure at first indicated tliat thc;y were related, and it 
was not until 1760 that the term ' typhus ’ was first applit'd to the 
discast; by Hoissier de Sauvages. In an interesting historical paper 
Crjiwford has sliown that the only jjossible explanation of some of 
tlie old outbreaks is hy ineaiis of tlic louse. 

During the eighteenth and nineteenth centuries lyplins was well 
known in Euro])e. ljut included typhoid and relapsing fevers, from 
the former of which it was (list iiiguished by a k»ng series of researches, 
beginning with those of Strother, Gilchrist, and Huxhain, in the 
early eighteenth century, and ending with Still's classical work in 
1837, while the history of the differentiation from the latter has 
already been described in t he cliai>ter on the Relapsing Fevers. 

For a long time tin* disi^ase passed unrecognized in the tropics, 
and, indeed, in the Lancet of 1871 it is even debated as to whether it 
could exist in those regions; but though it is impossible to deny 
that Lyell, in his observations in 1852, mistook relapsing fever for it, 
and that Fairweather in 1869 was confusing it with typhoid, it 
would appear as though Lyons, in 1869, clearly recognized the 
disease as occurring in Nort h-West India, where it is now well known 
to be endemic, and it has since been reported from many parts of 
the tropics. 

Brill's disease appears to be a mild form of typhus fever, attrnu- 
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ated, perhaps, by environment and improved sanitation. He lias 
failed to produce the disease in monkeys. 

It is curious the way in which dinercnt epidemics have been 
reported as being characterized by special features; thus the Serbian 
epidemic of 1914-15 showed a great tendenev to gangrene of the 
feet, while those in Silesia and Ireland have ocen associated with 
bronchial and pneumonic complications. 

Causal Agenl. — ^Thc next point in the history is the search for the 
causal agent. In 190S Yersin and Vassal succeeded in communicat- 
ing the disease from man to man by the inoculation of blood, but 
failed to infect rats, guinea-pigs, or rabbits. 

In 1909 Nicolle first produced typhus in a monkey by injecting 
the Idood from a patient, tliiis showing that the virus was present 
ill tile peripheral blood. Later it was discovijied that guinea-pigs 
also could be infected. 

In rgK' Kicketts and Wilder, in Mexico, showed that the virus 
was contained in the blood serum, from which it could be removed 
by hliration through a Bcrkcfcld candle. 

In 1911 Wilder repealed the filtration experiimmls with confirma- 
tory results, but subsecpient experiments shewed that the control 
monkey may have been immune, a point subsctpieiitly confirmed 
by Nicolle, Conor, and Conscil. 

la Kjit Nicolle, Conor, and Couseil considered that the virus was 
mainly associated with the lencocylcs, and that tlic plasma was 
merely virulent from the debris of the.se cells. Red blood-corpusclcs 
and cerebro spinal fluid were proved not to contain the virus. 

Ill 1912 Anderson and Goldberger showed that the evidence was 
in favour of a parasite living freely in bloorl plasma, and not of an 
iiitraleucocytic localization; and, further, they confiimed the work 
of Ricketts and Wilder. 

Ill i()r7 Miss Robertson sumnnirized tln:>e investigations b}' stat- 
ing that there is no recorded GKp&rimeni wliich dtmionstrates that 
an iiij<5ctioii of the filtered serum from a lyplitis patient can produce 
.III infection. The ctmclusion is that the virus is too large t(i pass 
through the pores of a Bcrkefcld candle in good condit ion. Furt her, 
this virus is cap.ablc of producing a reaction on the part of the 
patient, because after an attack there is a solid immunity against 
siibse pieiit attacks, both in men and animals. » 

The causation of typhus remains undiscovered, though many 10- 
searches have been made, first by Hallicr, who in 1868 described a 
fungus as the causal agent ; and then by Klcbs, who found bacilli 
in 1881; and by Mott and Blore, who in the same year described 
minute, screw-like, motile organisms as ju’esent in the blofKl during 
life, and micrococcal-like bodies found in cells between tli«j muscular 
fibres of the heart after death. 

In 1801 Hlava described ovoid bodies which he believed to be 
part of a streptobacillus; in i8q 2 Thoinot and Calmett e saw flageUate 
bodies; and in 1892 Lewaschew found a motile organism, sometimes 
like a thread, sometimes oval and flagellate; in 189J DubiefI and 
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Briihl described a diplococcus; in 1899 Balfour and Porter found 
another diplococcus. In 1903 Gottschlich described a Piroplasma 
existing' in non-motile endocorpu^ular and flagellate free forms 
in cases in Egypt, but these ])arasites may have only been cellular 
degenerations; and Horiachi described a bacillus which he isolated 
from the f.cces and urine oT Japanese troops which in the war in 
Manchuria suffered from a disease which was lyobably typhus. 
Krompcchcr, Goldzioher, and Augyan have described intracorpus- 
cular l^odies somewhat resembling a Piroplasma. In 1909 Rabino- 
WLtsch grew an «acrobic coccobacillus; in 1914 Ilort and Ingram 
described a pleomorphic bacillus, and in 1915 Plotz a pleomorphic 
bacilliiSi tlie so-called B. tvMn-exanihemaiici. In 1916 Penfold, 
and lat«T Miss Robertsrm, found a blnorl diphloeomis. In 1919 
Borrel, Cmitacn/xiic. Jonesco and Nasha liaw isolated a capsulated 
coeco badllus somewhat similar to ono jirevionsly found by Pret- 
jetschsky. 

In Kjio Ricketts and Wilder saw some curious double bodies in 
the k'lood «)f a number of cases. In 1013 Hegler and Prowazek saw 
numerous long, round, and diplococcal bf)flics in the leucocytes 
some time after infection bt'gan. but not at the comniencement 
thereof. These bodies arc believed to be t he same as those described 
in 1905 by Rabinowitsch as * Turkischen Reizformen.' In addition, 
they observed the forms described by Ricketts and Wilder, not 
merely in the blood, but also in polymorphonuclear Icncocyles in 
the exudat c of a blist cr. During convalescence the bodies agfnome- 
raie in tlie cells, and finally tend to disappear. Post-mortem 
trachoma-like bodit's were found in t he endothelial cells of the lieart , 
tJie lung, the liver, and the kidnev. Tlioy arc found in infect (d 
monkeys, but not in guinea-pigs. Infect od lice were seen 1 o ront ain 
small coccoid and diplococcal bodies. These bodu sat ebelicvc d lobe 
Chlamydozoa, and to be allied to lap^diutz’s genus Slronvoplasma. 

Prowazek distinguishes them from Doehlr’s bodies. To snin- 
marize, these bodies appear in tin; leucocytes on the third day of tl;e 
illness, and persist until convalescence, in one case as late as the 
nineteenth day of tlie illness. These bodies are called Rickettsia 
proiva'^.ehi Da Rocha-1. ima, loib, nnd according to this autlior are 
never found in lypbns-free lice, but can be fonncl in lice infected 
by sucking infected blood: then Ihev penetrate into the cells of the 
alimentary canal of the louse on the fourth to fiftli day after «sn 
infective feed, and mtiltiplv therein, and do not reach full develop- 
ment until the eightli to ninth day. In this situation they arc verj’ 
small, shortly elliptical, or oval.tand often lie in pairs. Noller in 
1916 considers that the ncliological r61c of this organism is no longer 
doubtful, and in 1917 Foulerton considercil that it was probably a 
ph^ in the evolution of the etiological agent. In 1979 Arkwright, 
Bacot and Duncan confirm Da Rorha-I.ima observations. Bradford, 
Bashford, and Wilson state that they have succeeded in cultivating 
the virus^ using Noguchi’s method, from the blood of two cases. 
Tlie virus, a^ording to these authors, consists of minute coccus-lik'e 
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bodies, Gram-positive, grouped in pairs, varying in size from 0*3 
to 0-5 fi, capable of passing through BerkefeldN and V filters. 

The Carrier . — ^With regard to the spread of the disease, there was 
a great conflict of opinion as to whether it was infectious; most 
certainly it does not cross air-spaces, though it seems to be associated 
with bedding, fomites, , furniture, arid dirt, which causes the 
suspicion that the agent may be an animal parasite. Moreover, 
the fact that it only appears in the cool season of the tropics, 
and its rapid disappearance in the warm season, is also in favour 
of its transmission by some animal. Its non-infectious nature 
has been proved by Jurgens keeping twenty healthy men confined 
with twenty typhus patients freed from lice, with negative residts; 
therefore suspicion is aroused that it may be spread by a blood- 
sucking parasite, perhaps an insect. 

l^atton has shown that Clinocons leclitlariits Linnarus, 1758, is 
found along the north-west frontier of India; and ilusbaiid and 
MacWalters draw attention to the fact that the distribution of this 
bug curiously coii^cides with the distribution of typhus in India. 

These latter obsci vers point out that in an epidemic occurring 
in a gaol, the hospital was found inf eel ed with bugs, which occurred 
nowhere else. On the destruction of these pests the epidemic 
ceased. Moreover, they draw attention to the fact that predisposing 
causes of typlms, such as dirt , overcrowding, and the way in which 
the infection hangs about bedding, buildings, and furriiture, are 
easily explicable on the bug hypothesis. Sambon, in his article on 
Rocky Mountain fever in Allbutt and Rolleston's 'System,' advances 
arguments in favour of the identity of Rocky Mouiiiain and typhus 
fevers; but Husband and MacWalters’ rcseiirches are not in favour 
of a tick being the carrief of the disease. It may be that typhus 
and Rocky Mountain fevers arc caused by alJied protozoan parasites 
spread by diifcreiit blood-suckers. In Glasgow the flea was sus- 
pected to be the cau&e oi the disbcminat ion of the disease. Nicolle 
suspected PediculiiS corpons, and this was soon confirmed on 
epidemiological grounds, which Crawford supported by a st ud> of the 
liistory of tlie epidemics. 

In 1909 Nicolle, Comte, and Conseil transmitted the virus from 
infected monkeys to non-inf ected monkeys by means of the bites 
of lice, Pedicnius corporis de Geer, 1778. In 1910 Ricketts and 
Wildi^ found that they could immunize monkeys against infection 
with virulent blood by the bites of infected lice, in 1911 Wilder 
sjiowed that lice became infective between tlie second and fifth day 
after feeding, thus proving tliat the causal agent had undergone some 
sort of development in the louse. In 1912 A nderson and Goldberger 
supported Wilder, and concluded that P. humanus Linnseus, 1775, 
andP. corporis de Geer, 1778, could both become infected, and that 
this infection could be transmitted by the crushed insects or by their 
bites. In .1914 Scrgoiit, Foley, and Vialatie found cocco-bacilli in 
lice, and in the same year Prowazdk and Rocha-Lima found short 
elliptical coccal bodies and rods. In liandling the infected lice both 
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these observers contracted the disease, and Prowazde died. The 
further investigations of Rocha-Lima have already been noted, and 
it only remains to say that be found that lice kept at 23° C. did not 
become infective, and the organism did not develop, but at 32^ C. 
the organism did develop, and the lice became inlectivc. Those 
results are in direct contradiction, as regards temperature, to those 
of Nicollc, Comte, and Conscil, of Ricketts and Wilder, and of 
Anderson and Goldbcrgcr, and directly opposed to the distribution 
of the disease. Da Rocha-Lima believes the virus is passed on to 
a second generation ol lice, of which larvae produced from eggs laid 
by a louse six days after an infective feed are themselves infected. 
The organism will develop in the human and not in the pig 
louse. 

In 1917 Da Rocha-Lima pointed out that Ricketts and Wilder, 
Gavino and Girard, and McCam])bell, have found the parasite in 
human blood; Von Prowazek in Icucoc^’tes; and himself in blood, 
in smears, and in sections. 

Also in 1917 Otto and Dietrich obtained infections best by 
allowing lice to feed on the liftli to seventh day of the illness, as 
only 4-5 per cent, became infected on the twelfth day, and all are 
negative after the fall <»f live temperature. They infected lice from 
a patient sine exanthem, and they confirm Rickettsia. On the 
other hand, Brumpt is of opinion that this organism in the louse has 
nothing to do with typhus. Arkwright, Bacon, and Duncan's recent 
observations are in favour of Rickettsia prmvazeki playing an etio- 
logical role. Fuiaki's Spirochata exanthe}mtoiyphi, found in April, 
1917, has been proved to have nothing to do with the disease. 

Seroki^ital 1 mesUgations- - In 1916 Nicolle and Biaizot prepared 
an immune serum in horses and asses by the inoculation of emulsions 
of spleen and suprarenal ca])sules of intix'ted guinea-pigs, and tested 
its curative power on noii-immuiu' guinea-pigs, in which it prevents 
the disease if inoculated in the stage of incubation, and slops the 
fever at the onset and during the first and second day, but later 
its action is doubtful. They then tested it upon nineteen human 
patients, when all cases 1 reated in the early stage recovered quickly, 
the temperature fell, the pulse and urine quickly improved, but the 
nervous symptoms required repeated inoculation. It was used 
in maximum doses of 10 c.c. per diem. In cases in wliich the 
disease had been progressive for some time the S(Tum' acted stowly. 
In 1918 Net ley and lilaizot showed that the so-called Brill's disease 
in Paris is typhus, and tliat guinea-pigs rendered immune to the 
Parisian typhus are immune to the Tunisian strain. 

Prc^Aykfxis.—Many observers (Maitland. Strong, Hunter, 
Jackson, Castellaui, etc.) have demonstrated in practice the vital 
importance of louse destruction in the prophylaxis of the. disease. 




and relapsing fever go side by side in an epidemic. Wc now know 
that the reason is because they arc both spread by lice. 

Climatology. — T3q>hus is es^ntially a disease* of temperate and 
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cold climates^ and therefore is wdl known to occur in Europe and 
America. ^ 

In the tropics it principally appears in places situated at high 
altitudes, or where thete are cool seasons, in which case it disappears 
in a most remarkable mamier as soon as the warm season sets in. 

In Africa it is said by Hirsch to be endemic in Nubia, and has been 
carefully studied in Egypt by Saudwith, whei’e he says that it has 
been definitely recognized since 1836, and where a few cases are 
reported every year in the spring montlis. It is also reported 
from Tripoli, Tunis, Algei*ia, and Morocco. In Asia it appears to 
occur only in ei>idemic form in Asia Minor and Syria, but is believed 
to be endemic in Persia, and possibly also in Afghanistan, because 
it is said to be regularly imported into India by caravans from this 
country. In India an endemic area exists on the west ol the Indus, 
stretching from Bcloochisian in the ^utli to Yusufzai, ILazara, and 
Kashmir in the north, and then passing eastwards along the ranges 
of the Himalayas, where it is especially prevalt'iit at Kiihi, and also 
passing southwards into the district ol Rawal IMiuli. In Ceylon 
we have met with a few cases in European siiilors, who have, Jiowever, 
acquired the disease elsewhere. It occurs in ludo-Cliina; iuNorthern 
China, where it is endemic, becoming ei>ideniic cvi*ry spring; and in 
Japan, where it occurs yearly in the piovinci* of Uiogo. It does 
not occur in Australasia or Oceania. In tro])i(:aI America it is 
endemic in Mexico, rare in Central America, absiiit in the West 
Indies, the Guianas, Colombia, and V(HLoziiela, and is r:irc in Brazil, 
though it is common in Peru and Northern Chili. 

This climatology depends upon the louse and the air temperature 
which is best for the parasite to develop t herein. 

The Louse , — As Pedicuhis corfyoris belongs to man, it can go 
wherever man goes, but typhus fever docs not. being absent in the 
tropics during the hot seasons. 

The Parasite , — -The fact that most observers believe tliat a low 
temperature is necessary for the development of the virus in the 
louse is borne out by the climatology, being limited to the cold and 
temperate climates, and only appearing in tropical or subtropical 
climates during the cold weather or in the hills. 

In Mexico it is found on the lofty plateau, in India in the hills, in 
Egypt and Northern Africa in tlie cool season, and it will be remem- 
bered that the clothes louse is exposed to the effects of air tempera- 
tures. 

EpUemlology. — Epidemics are caused by anything which favours 
the propagatioxkof and dissemination of ifce. The principal factors 
which do so are (i) massing together of people of all classes; 
(2) retaining these masses under conditions whicli render personal 
cleanliness and clean clothing difficult or. impossible. Such con- 
ditions are typically produced in times of war and famine, and exist 
endemically among the poor. To these we must add a third 
condition, (3) an atmospheric temperaturci not too high — Le., a 
Temperate Mne temperature. All this has been well exemplified 
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in the Serbian epidemic ot 1914-15, when nearly one-tenth of the 
population died from the disease. 

/Etiology.— The causal agent, which is unknown, is spread by 
means of the louse, Pediculus corporis de Geer, 177S. This insect 
obtains the virus from the blood of a case in which it is present 
from the fifth to twelfth day, but in greatest abundance from the 
fifth to seventh day, and from which it is absent after the fall of the 
temperature. The louse requires some eight to nine days' interval 
before it becomes infective. It probably remains infective for the 
rest of its life, but it is not certain whether it passes the virus on 
to the next generation or not . When an infected louse bites a non- 
immune human being, some six to ten to twelve days elapse before 
symptoms appear. An attack of typhus confers an iminunity 
upon man and susceptible animals. Natural immunity exists in 
many animals. 

With regard to RickeUsia prowazeki Da Rocha-Lima, 1916, 
Brumpt, in 1918. found that it was present in seventy-two 
removed from healthy persons who never had had or subsequently 
did liave typhus fever. J'he bites of these lice did not cause the 
disease in susceptibhj animals, n«>r did they infect the persons who 
handled them. PeJicttlus humamts has no Rickettsia prowazeki. 
Brumpt's researches tend to show that R. prowazeM is not the 
causal agent of typhus fever, while the observations of Arkwright, 
Bacot, and Duncan are favourable to Da Roclia-Iima's theoiy. 

Futaki in April, 1917, reported the presence of a spirocluete 
wliich he named S. exanthematotyphi Futaki, 1917, in .sections of 
tvphus kidneys and in the urine of patients, but in 1918 Mijashiina, 
liusaraa, Takano, Yabe, and Kauai proved that it was non-pat ho- 
genic to guinea-pigs and monkeys which are susceptible to the 
typhus virus. It therefore has not liing to do W'il h typhus. Dochlc*s 
scarlet fever bodies have been found by Lopez Vallejo in typlius, 
but have nothing to do with eithcT disease. Uort has described 
peculiar coccoid bodies in tillered blood. Bradford, Bashh^rd, and 
Wilson state that they have grown minute bodies, similar to those 
they have found in trench fevtir. 

Pathology. — ^According to Zuelzer, the liver and spleen begin to 
increase in size during the incubation period, and reach their maxi- 
mum size at the commencement of the illness, while von Chiari 
looks upon the congestion of the conjunctiva as due to the action 
of the virus on the walls of the small vessels, causing perivascular 
infiltration, which he looks upon as a sign of the roseolar rash in 
this situation. 

The virus can produce immune bodies in infected animals. In 
man a second attack is rare, but has been recorded, and relapses have 
been known to occur. 

The virus lives in the blood from the fifth to the twelfth day, but 
is scarce after the seventh day and absent after the fall of the 
temperature, when it is evidently killed by the immune substances 
produced by the reaction of the body. 
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Morbid Anatomy. — Death is most common about the tenth day, 
being due either to the action of the virus of the disease or to com- 
plications such as pneumonia and septic infections. The spleen 
IS enlarged and engorged if the post-mortem tedees place up to the 
middle of the second week, but not later. There is oedema of the 
lungs and hypostatic pneumonia, cloudy swelling and fatly degenera- 
tion of the heart, cloudy swelling of the liver and kidneys, and 
hyperaemia of all the organs. The cerebro-spinal fluid may show 
a slight lymphocytosis. 

The muscles are dry and the rectus abdominalis may show 
JZenker's degcncral ion. The spleen is enlarged, dark rod in colour, 
with juicy dark red pulp, while the kidneys may show punctate 
haemorrhages. 

Symptomatology — Incubation . — This varies from four to five 
to twenty-one days, according to the older views, but the more 
correct opinion is some four to ten to twelve days. 



Prodromal symptoms arc often entirely absent, or consist of vague 
feelings of fat iguc, giddiness, and headache. 

Attack . — ^The onset is usually sudden, being characterized by 
frontal headache; pains in various parts of the body, of which pain 
in the chest, giving rise to the suspicion of pneumonia, is important ; 
rigors; marked rise of temperature from 101° to 104° F. ; quick pulse 
(100 to 120) ; flushed face and suffused eyes: quickened respirations; 
and a sensation of great weakness. Rarely, however, the onset is 
slow and typholH-like. 

Course . — The duration of the symptoms is from fourteen to 
eighteen days. During the first two or three days the teinperature 
continues to rise at night, with remissions in the morning, to a 
maximum of about 104^ to 105® F. on the second to fourth days, 
during which time the tongue becomes dry, swollen, and cracked, 
with a thick brown deposit on. the dorsum, while the tip and sides 
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are red; nausea may be experienced, but vomiting is rare, and the 
bowels arc either constipated or normal. 

The nervous sj^stem is early ailected, the patient being apathetic, 
drowsy, with a dull expression. The changes in the blood arc of the 
utmost importance, and should be carefully studied. There is 
sometimes an increase in the red cells, with a corresponding increase 
in the hrcmoglobin, and a leucocytosis, which is usually well marked, 
being on an average aliout 24,060 per cubic millimetre, but varying 
between the extremes of 8,000 Jind 54,000. The differential leuco- 
cyte count is also of importance, for in cases uncomplicated with 
malaria or other protozoal infections the polymorphonuclear increase 
is a cliaracteristic feature, and may exceed qo per cent., while the 
mononuclears ami lymphocytes may be reduced, especially if the 
case is to end fatally, while ef)sinoj)hiles are often entirely a1)scnt — 
a most chanict eristic feature in a case in the tropics, where worm 
infection is common. The mononuclear decrease is, however, not so 
evident in cases about to recover, nor is it present in natives in the 
tro])ics, who, of c<Mirse, are liable to previous protozoal infections, 
and this may lower tire relative pol\muclear count in these regions 
to 60 per cent . or less. 

Though there is sometimes an increase in the red and almost 
always in the white corpuscles, the specific gravity is said to be 
lower than normal, which is rather extraordinary, and must indicate, 
if true, considerable alt <*rat ions in the plasma. As the disease 
progresses 1 he rapidity of 1 he pulse increases, and mav reach 140 per 
minute, and is usually small and of low 1 ension. The blood pressure, 
according to Rizzuti and Scordo, shows nothing characteristic. 
The respirations are always f|uickcned. and there are generally signs 
of pharyngitis, bronchitis, «ir broncho- pneumonia, while dclirinni is 
not uncommon, especially at night. 

The -Definite ])reliminary rashes arc rare, but there is 

often very marked flushing of tliefacc, neck, and upper part of the 
chest, with a citiis marmorala or subcuticular mottling of the skin 
of the lower part of the chest and abdomen. The true rash appears 
on fourth to fifth day, in the form of roseolar macules, like those 
seen in typhoid fever, l)ut often more abundant. They arc first, 
seen upon the abdomen, and later spread to the chest, arms, and legs 
on the two latter of whicli, at all event .s in recent epidemics, they 
are rare, althougli, according to the older authors, they first appear 
and arc most abundant in this position. The roseolar spots at first 
disappear on pressure, and later some of them may slowly fade 
away, while others, ceasing to disappear on pressure, become 
petechias, though it is rare for them to develop the ^Mrk blue appear- 
ance of the petechise of such eru])tions as those of purpura. This 
petechial eruption must not be confused with flea-bites, which arc 
characterized at first by a central haemorrhagic spot, which is 
surrounded by a circular hypcraemic zone, disappearing on pressure 
and fading in a day or so and leaving a perfectly circular, d^k red, 
not raised petechial spot which docs not disappear on pressure. 
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A petechial erosion may also appear somewhat later, but is often 
wanti^, and whei widespread is an indication of a bad prognosis. 
A miliary eruption may appear later in the atta(^, and be followed 
by a desquamation. After the appearance of the eruption the leuco- 
C3dosis becomes more marked, as do the nervous symptoms, the 
patient suffering from severe delirium, which may become quite 
violent; or he may show a stuporous condition, which becomes 
a semi-coma, and in fatal cases deepens into a profound comatose 
condition. 

Termination . — As a rule the duration of the fever is from fourteen 
to eighteen days. On or about the fifteenth day the temperature 
generally falls by crisis or by rapid lysis, which may extend through 
three to five days, the rash fades, the spleen becomes normal, the 
leiiGOcytosis increases, and convalescence begins. 

In more serious cases the toxiemia may become severe during the 



Fig. 653. — Tbkpbraturk Chart or Typkgs Fkver. 
(Chart made by Dr. G. 0. Shattock.) 


first week, and the patient may die from the seventh to tenth day 
or even earlier. 

Convalescence . — This may be slow, and not rarely there is danger 
during this stage, as the ge,ncral condition'may not improve with the 
cessation of the fever, and death may ensue some two to three 
weeks after defervescence. In such cases the pulse docs not 
improve, and the patient becomes weaker and weaker until he dies. 
These are very trymg cases for the medical practitioner. Myocarditis 
may develop during this stage, and shows a weak irregular pulse. 

VarieHes . — The varieties which may be mentioned are; 

(i) Mild or ambulatory cases, (a) Abortive attacks. (3) Malignant 
attacks, causing death on the second or third day. (<|) Typhus s«m« 
exanthem— i.e., typhus without the rash. (5) Typhus in cliildren. 
This is usually mild, and it is said that death in uncomplicated 
oases properly looked after is rare. Moreover, these cases are im- 
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portant because they are apt to be missed. Rigors arc rare, and 
often the lemperaliife rises bj^ stops, while the fever lasts only some 
nine to thirteen days. Bronchitis is frequent. The spleen is 
constantly enlarged, but the rash is generally scanty. Insomnia 
is not frequent, but high temperatures oft en occur. Clnldren remain 
throughout the illness in a condition of scmi-stupi)r, and waste in a 
remarkable manner. (61 Typhus with an ext ensive <!xaut hem all over 
the body and into the mouth, with or without patclies of gangrene. 

Compilcations and Sequelas. — Mixed injections with relapsing fever, 
malaria, pneumonia, typhoid, and acute miliary tuberculosis occur. 
Complications are:— Parotitis, ending often in suppuration, gangrene 
of the feet, and polyarthritis, neuritis, hemiplegia, severe mental 
depression, amount irigalmf»st to melancholia (seen during convales- 
cence! may be mentioned. Also bubonic swellings, venous throm- 
bosis, diarrhoea, f>titis media, abscesses, and boils occur, while 
jaundice, endocarditis, aTid meningitis are rare, but myocarditis 
is fairly common . 

Diagnosis.- -This mav be most difficult, especially in children. 
The cardinal points in the diagnosis are* — 

(a) Incipient Typhus.’- -(i) The sudden onset, with sometimes 
headache, rigors, and vomiting. (2! The congested eyes and face, 
and the subcuticular mottling of the skin over the chest. (.^) The 
mental confusion and stupor, associated with the log-lik<* attitude 
of the whole body. (4I Th<‘ leucocyt osis. 

(W Fully Developed Typhus,~{j) The tyiucal rash. (2I The 
leucocytosis. (3I The history of I lie sudden onset, etc. 

Remarhs on the Diasfnosh.- -Leucocytosis averages 24,^100 per 
c.mm., and is present in pro]uir1ion to the gravity of the illness: 
it is tlierofore of double v;ilue. di.ignostic and piognostic. It 
persists through the fever ,(jand dec.liiies after the return of the tem- 
perature to normal, and reaches tin* usual count on or about the 
twelfth day after defervescence. 

The different ijl count shows jK»lymorp]ionuclear ]eiicoc>ic*s 
f>.5"78 per cent. , lymphocyt es 23 34 piT cmi . , monomielenr leurocyt es 
7-T4 p(T cent. Eosinophile lene.orvtes are rarely met with, but in 
rare cases may reacli to 2-6 per rent. 

Weii-Fclix Reaction. — From tin* blond of patients suffering from 
typhus Weil and Felix isolated a bacillus, wliich tliey grew on 
agar and called Xu,. O. This wa'^ coin^delely agglutinated by the 
scrum of typhus pntient s. 

For the reaction the organisms inuM be* grown on neutral agar 
slants, and must be alive. Cultures of two to three dsiys' growth 
are best. The reaction is said to be posit ivc on 1 he sixth day of the 
illness, and to be useful in retrospective diagnosis. Some obso^^’CTs 
believe that the reaction is due to a mixture of the true virus with 
B. proicHS, but others consider it to be f)f the nature of a par agglu- 
tination. The organism Xm belongs to the Bacitlus proieus group 
of organisms. It is not suggested that the organism has any causal 
effect in the production of typhus fever. It may give complement 
deviation when used as an antigen with typhus serum, whichTis 
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negative to Wassermann's reaction. A modification of the Weil- 
Felix reaction with killed is called ' Neuber's diagnosticum.' 
It is praised by some and condemned by others. 

The differential diagnosis has to be made from pappataci fever, 
dengue fever, relapsing fever, malaria, 'entcroidea' fevers, rat- 
bite fever, ccrebro-spinal meningitis, pneumonia, septicaemias or 
pysemias, and unemia. 

From pappataci fever it can only be recognized at its commence- 
ment by the presence of leucocytosis and the absence of leucopenia, 
and the same holds good for dengue fever. 

From relapsing fever it may be diagnosed by a blood examination 
showing the. ab'^ciice of spirochajtcs and the presence of leuco- 
cytosis, as well as by tin*, clinical symptoms, but especially the 
menial disturbance. 

From malaria it cfiii only be separated by the absence of the 
malarial parasites, which may be present in double infections, and 
by the leucocytosis. 

From * enteroidea * fevers it may be distinguished by the often 
abrupt onset, by the leucocytosis, and by the absence of the 
specific ‘ enteroidea ’ organisms in the blcxid and fa'ces. 

From rai-hitc fever it may be known by the absence of tlu' mark 
of .1 rat -bite, absence of the enlarged lymi>haric glands, and of the 
spiroclLTt cs in the blood. 

From cerebrospinal mmingiiis it may be told by the clear cerebro- 
spinal fluid containing no meningococci, and by the absence of stiff- 
ness of the neck, Kernig’s sign, and the presence* of the typical rash. 

From pneumonia it may be pfirted by the absence of definite 
apical or basal dulncss, of the bronchiarrespiration, as well as by 
the character of the sputum, with absence of blood. 

From sepiiccemias and pycemias by blood culture.'^ showing an 
absence of pyogenic organisms, by the absence oi bloofl destruction, 
and by the presence of cerebral symptoms. From septicamic 
plague it can be distinguished by the course and blood cultures. 

From ureemia it is known by the presence of fever and by the 
analysis of urine. 

From ' flea-bites ' the diagnosis, of course, has only to be made 
in cases of fever, and can be done by the history, the jiatient often 
stating that the rash was in existence a long time before the fever. 
The distribution is on the limbs equally to the body. The rash is 
composed of a number of petechial .spots of a dark red colour and 
perfectly circular in outline (sec p. 1334). 

From smallpox, by absence 01 the fall in the temperature on the 
fourth day, absence of shotty papules .appearing on the face on 
the fourth day; but the diagnosis in times of contemporaneous 
epidemics may be almost impossible. When in doubt and before 
the specific rash appears the presence of well-marked v.accination 
marks arc in favour of typhus. 

From influenza, by the absence of the catarrhal symptoms. 

From plague, by the absence of the buboes and the plague bacilli 
therein 
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To fadJitate the diagnosis in cases of typhus idth a faint rash Dietsch 
recommends applying a rubber band round the arm. This procedure makes 
the rash below the point of application more visible, and may cause forma- 
tion of pctochiaB. 

Prognosis. — ^The case-mortality is variously stated as being from 
10 to 50 per cent. The signs indicative of serious trouble and grave 
prognosis are tlic absence of ccn^inophiles in the blood, decrease in 
the number of the mononuclears, slow puke, severe petechial erup- 
tion or nervous synii)tonis, alcoholism, pulmonary complaints, 
meteorisni, gangrene, and cyanosis of the face. 

The signs inclicai ive of a hopc^ful prognosis are an increase in the 
eosiiiophiles and mononuclears, the absence of the petechial erup- 
tion and slight nerve symptoms. 

Mortality is low in the young and extremely fatal in the old; 
it is slightly more fatal in niaUs than in females, while alcoholi^^m, 
kidney disease, arc bad i)rogiK»stic elements, as is a fat or very 
muscular subject. Pregnant woim*n generally abort, and this 
complicates tJie chance of recover}'. Complications are generally 
serious in rogartl to prognf»sis. 

Treatment.— TJie. patient should bo placed in an airy, well-lighted 
room, sparsely furnished, and placed upon a diet of milk, broths, 
jellies, etc., while ])lenty of water is allowed to be drunk. Careful 
attention and nursing are required, especially when delirious 
The temperature should be controlled by cool sponging, and the 
nervous symptoms by icc 10 tlje head, hyoscin, bn>mides, or mor- 
pliiiio, whil(j the heart is supported by hypodermic injections of 
strychnine, digitalin, etc. NicoIU* finds that the serum of convales- 
cent cases for ten to twelve days after the temperature has fallen 
to normal has prophylactic and curative properties when given in 
doses of 20 C.C., repeated it necessary, and has majiufactured a 
special Jiorse serum for this j)nrposr. He suggests that in grave 
cases it should be given intravenously. Salvarsan and neosalvarsan 
have been tried witliout any great success. 

Prophylaxis.— This is summarized in one word, ' lousing,' in which 
we include the destruction of lice on the person and on the clothes. 

The procedure is suflicicntly simple: the person goes into a room, 
takes off the clothes, which arc steamed or boiled, passes into 
anotlier room, and is sprayed with kerosene oil or petrol, passes 
into a third room, and receives clean or sterilized clothes. 

The sterilization of the clothes may be conducted by boiling, 
but better still by making them into lightly packed bundles and 
placing them into a truck or room into which steam is blown. This 
is easiest done in.a truck, the stetun being brought from the engine. 

A campaign against lice m.iy 1 >e conduct ed on the following lines : — 
A. Methods applied to Man : — 

1. Give illustrated lectures, so that pjeople may understand about 
the louse, its habits, its association with disease, and its 
prevention. 

II. Advocate the use of soap and water and of the frequent bath, 
as well as of clean linen frequently changed. 
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B. Methods applied to the Umee >— • 

I. PedoHeidee : — 

(а) Dry Heat.— Lice aad nits can be killed by exposing them for 

fifteen minutes at 60” to 65* C. 

(б) Moist Hiat. — ^Lice and nits are killed instantaneously by 

moist heat at or over 80^ C. 

This is the method most used for clothing, which may be 
boiled or exposed to steam, but must not be in lightly 
rolled bundles. 

C. Chemicals : — 

For Use on the Person.- Kerosene oil or petrol si)ray or vaseline, or 
crobol soap. 

Por Use on Stored Clothing. — ^Naphthalenc. 

II. Lice Repelltnis : — 

Butter-class patients: — Dusting powder ol menthol 3-5 
grains, zinc oxide 1 ounce. 

Poorcr-class patients: — Naphthalene as a dusting powder. 

III. Special Points : — 

Head Lice. — Shave the head or cut the hair very short, or 
wash the hair thoroughly with z in 40 carbolic acid lotion, 
which is left to act for an hour, tlie head being wrapped 
up in a towel in the form of a turban. Then wash the 
head with soap and water and apply a dressing to any 
raw areas, carbolic vaseline (2 per cent.) or wliite precipi- 
tate ointment may also be used to destroy head lice. 

Ltody LiGe.—Tho following drugs arranged in order ol effici- 
ency (according to Castellani and Jackson) may be used: — 

z. Petrol and kerosene oil. 

2. Plain vaseline. 

3. Guaiacol. 

4. Anise preparations. 

5. Iodoform. 

6. Dysol, cyllin. etc. 

7. Carbolic acid, 5 per cent. 

8. Naphthcilonc. 

9. Camphor. 

IV. General Insecticides : — 

The experiments of Castellan! and Jackson in Serbia have 
demonstrated that pyrethrum is a very feeble pediculi- 
cidc, while sulphur, boric acid, perchloride of mercury, 
wlien used in powder, have no action whatever. 

Substances which may be efficient pediculicides may, how- 
ever. have little or no action upon other insect parasites 
of man. such as bugs and fleas. Fo^ example, iodoform 
will kill lice in ten to fifteen minutes, but has no action 
on bugs and little on fleas, l^rethrum acts more power- 
fully upon bugs than upon lice. In order to formulate 
a general insecticide several chemical substances must 
be combined. As an example of a general insecticide 
for use against lice, bed bugs, and fleas, the following is 
given: — 

Equal proportions of naphthalene, previously soaked in 
guaiacol or creosote, pyrethrum. zinc oxide. 

The wearing of undergarments made liceproof by soaking in 
various disinfectants (crude carbolic add and soft soap 
emulsion), as recommended especially by Bacot, is useful. 
Legroux's* sachets * or small bags containing naphthalene 
treated with dtronella'oil may be used. 
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SPOTTED FEVER OF THE ROCKY MOUNTAINS. 

Synonyms* — Black fever. Blue disease. Rocky Mountain spotted fever, 
Spotted fever o£ Montana, Rocky Mountain fever, I’lroplasmobis hominis. 
Spotted fever of Idaho, Tick fever of the Rocky Mountains. 

Definition. —All acute endemic iebrile disorder, associated with 
a petechial or purpuric eruption of the skin, which occurs alter the 
bites of inlected licks, Dcrmaccntor andersoni Stiles, 1903 (which 
is the same as Z). vennstus Banks, 190^), and probably other ticks — 
D,molestus and D. maiuratus — in certain regions of the Rocky 
Mouiiiains. 

History. — ^'I'he first case of the disease is believed to Iwve 
occurred in Bitter Root Valley, in it?73, and from that date until 
1902 it is said that about .soo cases were* observed, with a mor- 
tality of 70 to 80 per cent. During this period it was generally 
known as the ' black fever,’ the ‘blue disease,’ or the ' spotted 
fever.' 

In 1898, according to Anderson, Major M. W. Wood made an 
unpublished report on the disease to the Surgeon-General of the 
United States Army. In 1899 Maxy wrote a paper on ‘ The So- 
called Spotted Fever of Idaho/ whicli he described as an acute, 
endemic, non-coiilagious, but probably infcclimis febrile disorder, 
clharacterized clinically by a continuous, moderately high fevei, 
severe arthritic and muscular pains, and a profuse petecliial or 
purpuric eruption of the skin, appearing first on the ankles, wrists, 
and forehead, but rapidly spreading to all parts of the body. In 
1902 Gwim and McCullough read separate ]>apers on tlu* disease 
at a meeting of the Montana State Medical Associalion, and in the 
same year Wilson and Chowiiing were deputed to investigate it in 
the Bitter Root Valley. As a result of their investigation, they 
concluded that it was caused by a Piroplasnta. Tkey believed this 
Piroplasma to be parasitic in a squirrel (Spermophilia coiumhianus) , 
and to be spread to human beings by a tick, D$rmacentor reticulatas 



134* SPOTTED FEVER OF THE ROCKY MOUHTAIHS 

. { A D. umiersoni »rD. ventislu^ Banks neo Marx). In 1903 Anderson 
was instructed to investigate the disease, and as a result of his 
inquiries he supported Wilson and Chowning as regards both the 
parasite and the tick. In 1905 Stiles published his zoological 
investigation into the cause, transmission, and source of Rocky 
Mountain spotted fever, in which he failed to hnd evidence of the 
existence of the parasite in man or squirrel, and of the transmission 
by the tick. His resetirches were supported in the same year by 
Ashburn. In 1906 King found distinct experimental evidence of 
the transmission of the disease by the tick. From 1906 until his 
recent death Ricketts has been working at the aetiology of the 
malady, and has proved that the tick D. andersoni spreads the 
disease— a conclusion whicli he has supported by experiments on 
guinea-pigs and monkeys: but he says that the credit for proving 
the transmission of the disease from man to man by the tick must 
be given to McCalla and Brereton. In 1908 Ashburn and Craig 
published an excellent paper on this and the tsutsuganiushi disease, 
whicli they indicate to be distinct from one another, and in this 
paper Ashburn accepts the transmission by the tick. Ricketts 
in 1909 found that there were really two different ticks implicated 
in the spread of the disiuisc, and these were rccognizecl as /). 
venmtiis Banks, 1908 --Z). andersoni Stilos = Z>. vemtsUts Marx, 1897, 
pro parte, and D. modestus Banks, of which we have b(*t‘n unable 
to find a description. It is obvitnis that there is great confusion 
as to the correct nomenclature of the t icks causing this fever. We 
follow Stiles, and call t he best -known t ick D, andersoni. 

Climatology. — ^The disease is only known in the United States, 
in Washington State, Oregon, Montana, Idaho, Nevada, Wyoming, 
Utah, and Colorado. It has not been rejmrted from New Mexico, 
as far as we know, but the causal tick is found there and the lever 
probably exists therein. In Montana it is found in the Bitter Root 
Valley, on the eastern slopes of the Bitter Root Mountains, and 
from there to the western bank of the Bitter Root Kivci*, by which 
it is apparently bounded, t he worst area being from Lo-Io to Como, 
a distance of about fifty miles in longth, but only about four to five 
miles in breadth. This count ry has a considerable snowfall, wUich, 
though it begins to melt in March, lies on the. mountains until mid- 
June. The melted snow drains into the river, vi^hich does not reach 
low-water until July. It is only during this period that tlie ticks 
* {D. andersoni) appear in large numbers, and infest men and animals 
who pass through the forests, thickets, and uncultivat^ rc|[ions. 
The disease is also known at Rock Creek, 20 miles, and at Brmger, 
200 miles, east of the Bitter Root River. In Idaho it occurs through- 
out the entire valley of the Snake River, including its tributaries, 
and the foot-hills in the nciglibourliood. In Wyoming it js found at 
Cody and Meetceste. In Nevada it is only known in the north, 
in the valley of the Quinn River, where it was recognized as far 
back as 1887. In Oregon it is said to be mild, and to be found 
only in the eastern portion, towards Idaho. 
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In Z915 it was noticed at Isxnay and Fallow in^ontana, which ' 
was an extension of its distribution. Possibly it occtirs in Alaska. 

It will be noted that these districts extend from 40® to 47° N. 
latitude, and that the elevation is about 3,000 to 4,000 feet above 
sea-levcl, and arc sharply defined regions in valleys or at the foot 
of liills. 

Wilson and Cliowning noted that the cases occur from March to 
July, as is shown by the following list, taken from their report : — 


March 

April 

May 

June 

^pnng (exact month not known) 


G cases 

24 .. 

35 •> 

5 .. 


Total . . . . 126 cases. 


This seasonal occurrence is associated, as stated <'ib(»ve, with the 
prevalence of D. amiersoni during the same months. There is a 
growing suspicion that there is a difference between the Montana 
and the Idaho strains of infection. 

etiology. — ^.'Vccording to Wilson, Cliowning, and Anderson, the 
cause of the disease is a Piroplasma, but Stiles, Asliburii. and 
Ricketts have failed to find this parasite. Stil(*s, Ashburn, tind 
Craig seem to have thought that tlie disease was due to a 
trypanosome. If so, this has not been confirmed. The bacterial 
growths so iar obtained from cultures of internal organs or of the 
blood can be considered as merely accidtiiital cyentaminations. 

Ricketts has shown that blood taken from a human being suffer- 
ing from the disease can be inoculated successfully into giiinca-pigs 
and monkeys {Macacus rhesus), and (hal tlic transmission from 
animal to animal can go on ajiparcntly uulefinilcly (100 generations). 
These inoculations produce a disease characterized by an incubation, 
a fever, an eruption, and post-mortem appearances similar to those 
found in human cases. No biicteria can be cultivated from the 
internal organs or blood of the infected animals, but the virus exists 
not iq^rely in the serum, but so closely attached to the corpuscles 
(white and red) tliat it cannot be separated from tlicm by washing; 
moreover, it will not pass through the jiorcs of a Beikefeld filter. 
Immunity follows an attack, and hyper immunity can be induced 
in guinea-pigs. 

Fricks by centrifuging infected scrum for four to six lionrs at 
2,000 revolutions per .minute separated a virulent doiiosif , m which 
he found in the scrum bright red granular and light blue bodies 
when stained by Giemsa and in the corpuscles elongated chromatinic 
bodies. He hesitates to draw any conclusion concerning these 
bodies, but thinks that the virus multiplies in his cult ures. Wolbach 
finds diplo-bacillary-likc bodies, resembling those found by Ricketts, 
in large numbers in endothelial cells in and around vessels and 
lymphatics, and in the muscle cells of vessels. He thinks that these 
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organisms may* possibly be allied to spirochsetes. He has been 
unable to cultivate them. 



i'lg. 653: Male. 



, Fig. 654: Fenuile. 

Figs "653 and 654. — Dwmaowtor andarsoni Stiles, 1905. 

The virus can be acquired and transmitted by the larva, the 
nvmph. and the male, or female adults of DertnaiocetUor andsrsoni; 
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and in a few instcuaccs can pass througii the eggs into a second 
generation of ticks. According to Ricketts, the Idaho disease is 
spread by DertnatoceiUor modesim, and (he Montana by D. venuslus 
Banks, 1908, noc Marx, 1897 (=*D. ^ndersoni Stiles, 1905). He is 
inclined to think that there is a difference between the two forms 
of fever, especially as the former has a death-rate of some 5 per 
^cent. and the latter of about 90 per cent. 

Infeetpd ticks are found but sparingly in Nature. Thus, of 
513 ticks found on animals, 296 or moiii were allowed to attack 
guinea-pigs, with tlio result that only one of the animals took the 
disease after an incubation of seven days. The infected guinea- 
pig was found to have tJiirly-six malo ticks upon it, all of which 
had com(‘. from a horse. 

A tick fed on a human being siilfering fnnn the «lisease com- 
mnnioatod it first to a man and aftenvard-; to .1 woman by its 
bites. Ricketts, examining the blood oi patients .md tlie eggs of 
infected ticks, has observetl peculiar bacillary-hke striiclures, 
which show l)i-])olar staining. He has U(»t su-xeeded in cultivating 
the germ. Wolbacli in jgit) and up 8 has confirmed Ricketts* 
observations. Arkwright. J^acot and nnnccxn consider the Rickett- 
sia bodies found in Rrx'ky Mountain IVvct to be ^lightly larger and 
usually longer and m<irc lancet-shaped than tho<t‘ obsc'rved in typhus 
and* trench fever. Michie and Paisoiis have no doubt that the 
infective agent is in the salivary glands of the Traxismission to 

a tick recjuiriiS twenty four hours, and inhclion of a guinea-pig one 
hour and forty-liv'o ' minutes at least. 'I'he tick is the natural 
reservoir of the parasite of the c isease *iiid ves iij>on domestic 
aniinals. Iiorses, and cattle, as well upon six varieties of wild 
rodenU, including ('i/cfhts it litinhiatiits and Marmnta ilavtvcitics, and 
the jack-idblnl : but a«vorcling to sheep aie uiisuilablc as hosts, 

but this has failed to be eoiilinned. liieie is no doubt tliut the 
para.site of the fever multiplies in the ti< k. and there seems to be an 
opinion that Dcrmatoccntoy afiffcrsoni (-= I>. vemfstus) in Montana 
prodiici s a fever witli it per cent, inortiilily. while J), tnalnratus 
in Idaho one with a 5 per cent, mortality. See also Chapter XXXV. 

With reganl to l>ycdisfif)sih^ rc///6vs*. there are sex and age in- 
Qiujnccs to be noted. Mon are more freipieiiily aii.icked than 
wonieit, and the most common age is from fifteen to fifty 
years, both of whicli merely signify that persons performing out- 
door woik run a greater risk c)f inf<*ctioii than those otherwise 
employed. 

Pathology. — ^During iho fever the xirii*^ can bo found in the red 
and whit e colls as well as in t he scrum. It also exist s in 1 he liver and 
spleen. 

Morbid Anatomy.— Kigormort is iswell marked, andthe skin shows 
lividity in dependent and petechire in noii-<leprnden1 j)arts, and at 
times the marks t)f the tick-bites may still be visible. 

The pleura, lungs, and pericardium, and most of the organs, are 
normal, but petocliine may be seen on tlie cpicardium; while the 
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liver :iii<l &))lecii are enlarged, eongcsleil, ami snft, and the kidneys 
arc ct)ngesled, and may sIidw snbcapsular lueninrrliagcs. 

Histo-pathology. — ^'I'he microscope shows cai)inary congestion of 
the organs, with an excess of ieucocytes. and an eAtJiivasation into 
and jnginenlaiion of iJie skin. Acme jjari-nehymatoiis degenera- 
tiojis oi the heart innscle, llie sj)h*en, liver, and kiilneys, are also to 
be noted. 

Symptomatology - - IncuhalUm. — ^riu* mciil)at jon period varies from 
two to se\ ell days, during which ])rodromai;j, in tJu; k»rin i»j iiritahon 
in the tiok-bites, Ironi wliich ])ains m«iy radiate, ami chilliness with 
malaisi* ainl naiise.i, may la* experieneeil. 

Onstf/. ---riie illness olteii liegins with .i distinct chill, accompanied 
by severe lieaclaclie, paiii". iii the back and o'.hei parts ol ihe body, 
and a ia])id ri-^i* ol lein|K'iatiiie to m • lo 104' 1 *., associated with 
a fiiriea tongue, a dry skin, mIIow ami coiigestetl conjunct i\ a*, an 
irritating cough, at times episiaxis, and tJie jiassage ol fi:brile 
iiririe. 

The fever continues to rist*. with slight morning remissions, 
iiiilil a maximiini ol 105' to 107'* F. is reached about ilu* lilth to 
the twelfth tlay. About the iliiid day (si-cond to se.ventii) a 
macular erii]»ti(>ii ap])ears on the wiists ami ankles which ipiickly 
.sj)reads uj) the .unis and legs on lo ihr back, hireheail, chest, and 
abdomen, so iliat the wJioh* Ixuly i-s meliided in about one lo two 
days, rile inacuh*s vary in si/.e liom 1 to 5 niillinieires in diameter. 
They are not eh'.vated," and .d first (li‘a]«j>. ai on jiressure, but 
liter become jiermaiieiil , and linally turn ])elecliial about iUv. sixth 
to the tenth day. Associated with the uuptnni is a dtisky-red 
mo*iling ol the skin, and olteii a siibic*c’i ic tinge of both the skin 
and the conjunciiva*. 'flu* erujUion Ikawvij, by no means 
always well 111 irki:d, and, in fact, niiJtl cases have bi4*ii loporied 
in which it w.is absent. 

The. piil.se from tlie liist very rajml, reaching from 110 to 150 
per minute, ami not as a rule in pro]H)riion to the tenipevat lire. 
At first full and stioiig, it biciiiies gradually Jeebler and smaller, 
and is olteii diciotic, ami m si-vi n- case.'' niay be iiiterniitleiil and 
irregular. The blood siiow.*' a dninniition of ihe erythrocytes and 
luemoglobiii, with a shgln mcn.iM- ni tiie total iinmbei of leiico- 
cyics and a rel.iiive iiiciease ol the inoiioniicle.ir leucocytes; but 
in consideTing these blonci-cDiiiiis. allow. nice iinist be made for the 
idiitmlc at which tin- disease occni-. (hahma of the face and 
limbs may be present in severe cases 

Cni^rsc. —Ai lirsl the longue js cov4*ied by a thick while fiir, but 
later it becomes dry, cr.icked, ami lirowniNh. and sordei collect on the 
iJielh. Nausea may b(* jireseiit during the iirsi wi-ek, but is in(»ie 
common in tlie sex:on(i, ami gener.dly l.isis i ill the end of ilie illness. 
ConsMpaiion is usually prescml throughout the. atl.ick, and the 
liver is often slightly enl.'irg(*d, while the s])leen exi<‘nils beyond the 
co.dal in irgiii, and is tender. Tliero is usually a .slight sore lhrt»at, 
an^l there may be signs of a mild bronchiiisli associated with an 



SYMPTOM A TOLOGY-DIAGSOSIS 


U47 

increase in the juiinber of respirations, wliich may reach from 
twenty-six to sixty per minute. 

The urine presents the usual febrile cliaractcr, and often contains 
a trace of albumen, which occasionally may reach considerable pro- 
portions, and bo accompauiotl by a l(‘.w f^ramilar casts. More 
rarely the urine nriy be scanty or even siij)])ressod. The mind is 
usually clear, but in severe cases a low muttering delirium inav 
occur. 

Terminations . — After the fever has reacInMl its height on the iiftli 
to the twelfth day, the temperature either declines hy lysis, iind 
recovery takes ])lace, or it remains high, and, a Ij'jdund stat(‘ de- 
veloi)ing, deatli ensues. If the foriiier event to take* ])lace, the 
lemnrratiire, hilling by K^sis, reaches normal about the fourteenth 
to the e.igliteentli dnj', the eruption commences to fade, and 
despiain itioii begins, wliich extends all (»ver the body, while tlie 
other .syini)fonis gradually abate and the patient hecoines convale.s- 
cent. If, liowevor. death is to ensiu-, the lompcre.lure remains about 
104° to To(r F., hill sometimes shows a siulden hnal fall just before 
the fatal event. 

f'on:Hilcsceiice. - ('oiivalesceuce luav take .'^ome l inn , and it is said 
that the sit<‘S of the eru]n imi are clearly visible even 1 weiity-foiir 
days after recovery if a warm hath is taken. 

Complications,— Pneumonia is a Comjiaralively freiiuent com- 
plio itioii. hut gangrene of t he fiiigcTs, toes, and skin of ilie scroltim 
and jxmis may occur. \ej»liritis, cardiac weakness, and m'niiiigitis 
arc ])ossil)le com]dicat ions. 

Diagnosis. — TJu* milady may he rhlTuMih t»» ilifferentiate fr<»m 
tvpiH)id fever, typhus, and the ja]>.inese 1 ivei fever. From tyfi/ioid 
fcoer it call he distiiiguislu*d by the more acute onset, {hr ]>eiechia] 
erupMoii, commencing on the hand.'^ and wrists, tlie ahseiict* of 
iirirked iiite.stiiial symptom*., and the prcsj'uce of lencocylosis. 
In doubtful cases all the modem h icteriologieal met hods-- serum 
reaction, se.irch f<»r the Ihicillifs tyf>Jiosits in the blood, stools, and 
urine —will have to he used to exeliule ty]>hoid. 

The distinction between spoMt'd fevi*r and iyf)Iuts (ui clinical 
grounds scorns to iis im])osMl)le. Though in typhus the di.seaso 
may end more often by ciisis Ilian hv ly-^is, all* J.he other clinical 
synVoms, and the ajmearance of tlie' eru]>timi, are jiractically 
identical; in fact, Samhon and other.s believe that the Kocky 
Mountain spotted fevei and typhus an; tlu' same entity. Possibly 
typhus and Rocky Mountain spotted fever an' due to two variety's 
of the same organism, or two very closely allied species, in the .same 
way as African, Enrope.an, American, and Asian relaj>siug feviTs 
are due to very closely allied organisms. It has bei'ii noted that 
guinea-pigs are susccjit iblo to inoculation of K(x:ky Mountain fever 
virus. Inoculation of blood, es]'ecially if taken at the end of the 
febrile stage, produces j>rououiice<l swelling of the siTotiun in 
guinea-pigs, and this lias been suggested as a test to differentiate 
Rocky Mountain fever from typhus. Recent immunological studies 
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have tlioroii/^'lily cst ablislu'd tJio dilfercnct* between J^ocky Mountain 
fever ami typlius. 

TJie l^uisif,iiatnifshi fever niaj' preb(‘nl a course* very similar to the 
Rooky -Moiiiiiaiii s])otU‘cl lever, but tJie ju'esenee of one or more 
cschai\‘i Jioar the genitals or the aMlIa, and the. cruirtioji begin- 
ning;: on I lie. face, ajul not lu'ceining jK'lecliial. arc characteristic. 

Prognosis.-~Il appcMis that the prognosis is niucli more serious 
in some localities llitUi in others. Jji MoiitaJia the luorlality has 
been as high as f)«i ]>4 t cem.. while, in Idaho it has always' been 
very low (5 per cent.i. The reason for this difference may be that 
thcri* are two distinct vaiiotii*s, one S])rcail by />. ufidcrsovi {]). 
ventisfus) and the other by J). iniituratits. W'lieii the eruption is 
not much marked .ind imi g»m*rali/ed, tlie jaogjiosis is favourable. 

Treatment. - -QuiniiK* lias lam advised and givi*u m huge doses, 
but it doex (lot -^iiow :inv s|)feif!i' etfect. Aloxvl -ind salvai sail have 
no effect. \dren<ihn h.is also been ad\ised. The tJeatnieiil can 
be only sym])tom.uie. J'o relie\e tin* sexen* headache cold a])pli- 
catious niav be used, <»r. with ]jrudence, small doses pi anti]»yrin, or 
pyrauiahm, or Dover’s pow*l<r'.. I.arge (luaiiliiii > ol watiT sljonld 
be drunk, so as to tlush out tlie kulnevs. Tin watiT mav be slightly 
.icidiililed. I'epul 'ipougmg i-. Useful aiul refie'-hiug. When the 
temperature 1 is« s above ' V., cold -*|)f)nging should be used, and, 
if nccessiiry, the cold batli »»i e.olij ]>,u;k. Sluuild iiu; ])ulsi‘ beconu' 
small and irregular, c.udhie '%Mmul.mts must be* ailmiuisteied. 
llie room slioiiLl l)e daikeiied, .itid the pai leiil k( pt umliMiirbed. 

rile vlicl should lie !u|unl. eliu ll\ milk ami ]>ioihs. Alcoholic 
siimulaiits mav be indicated iu 
Prophylaxis. I Ins mav be eoieaden d luidi r two Ije.idings: - 

Itf, .M.iii, 

(«/) .l/iOA. riiK c<»usisl'H iu axoidiisg .is imicli .is po>sil)le localitic-s 
xvhere tlie licks an* abiin'l.iiil , .mil deMroxing these .irachnids. A 
t ick should be reuiox’ed by .i]iplving aiiiinoiiia, lur])( UI iiie, keroM-iu*, 
or Ctirboli/ed x*aseliue, and tiuu tlie bile may be cautiTized xvith 
pure c.irbobc .'icid. Some .authoril ie-« aclvise ihe internal adminis- 
tration ot (]uiiiiue, ]>iit tin-; dne'. m»t prex eiit tlie development of 
the. fever. 

(h} The Tick. The |)rii])hyl.i.\ir- cam])aigii against the tick is 
divided iiito;--- 

1. De.struction of lick-^. 

2. Removal of n.iiiiral tick hosts. 

3. Protection ol domestic animals against tlie lick. 

TJiese ends are accomplished by jicrioilic dipping of cattle and 
horses in the usual arsenic soliit iini t u dcst roy tlie ticks, by poisoning 
and shouting rodents, by reslncling the moxemeiits of domestic 
animals from infected areas, and prohibit ing llu: eiiirancc of animals 
into these areas during the period from February to J iily. 
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The arsenical solution used as a dip is composed of the following 
ingredients: — 


Sodium carbonate 
Trioxide of arsenic 
Pme tar . . 

Water 


. . 24 pounds. 

. . 2 gallons, 

fo 500 


A galvanized lank is used coiilaiiiing to 40 gallons of water, which is 
brought to ihe hoji The sodium c.irboiiati' is now added and dissolvorl by 
stirring, and then the arsenic is dissolved in the same way. The fire, is now 
stopped and the pine tar added in a thin stieain ami thoroughly mixed by 
stirring. The solution so formed is the stock and can lx* diluted to 500 gallon's 
as required. 


THE INTERMITTENT TICK FEVER OF WYOMING. 

Definition.- -An intermit lent fever due to the bite of Dermaceiitor andBi- 
soui. 

History and Geography. — Tins l•‘v^.r w.i.^ desiiibi-il bv KieiTer in Myij as 
lusng loiind at Foit 1 ^. A. Knssell. in Wyoming. United Si.ile.s of America, 
blit his acconiit sv) f;ir lias not Ixvn confirmed. 

/Etiology. — The lev'er « ntli r tin- hili'ol />. andcr^-^ni — /.e., the same 

tick which c.ii!M‘s the spt)tte(l li*\i-i of Un* Kocky Arouiii.ims — but no specific 
organism hiis so l.ir bei-n deicribi-d. 

Symptomatology, rin imMlMiiun tn-iiod v.nies Innu three in .seven day.s, 
after wliu.li the dise.iM* In-gin^ suddenly with a rijior, n.tusea, vomiting, am! 
pains in the joints and muM U-. Tin* ieiui).*raluie rises lietweeii 103® and 
104® J*’., ami contiiiin‘s Ingli foi twenty -four to forty -eight lioiiis, after which 
.1 remission of foi ly-eiglit hoiir*^ oei-uis, .iml then aiiniluT attack, and so on 
for iliree to sevi-ii all.ieks l^*ss livqueinly the atlaik re-iemblels typhoid, 
with a l.iddu'-iike using lempiSMtiiie and abdominal .symptoms, but Widal's 
rctieiion is absent. There i-. m.irkod decnsise of the ervthrocylos and hajmo- 
globin.aml a slight lynipiiocytosis, due to increase in tlie number of the large 
mononiicleur leucocytes. 

Treatment.- llypodu-mii injufions ol .ii.siiin in .some lorm are rcioin- 
mended as tin* lie-,t tiv.it me ut Joi ihe tbsea.'-e Sulvai.s.in should lie tried. 
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TSUTSUGAMrsm FKVKR AND ALLIED 

l-KVKRS 

Synonyms — Dofinilioii- - nirttoiy---riim.'lMliif.'\ — - J-lmhiyy - J*iilholn|'y-— 
Syn)j»loni:ilo]<if,y-- J*j<icnoMs- - ‘I rit - ritii>liyhi\is— 

AJli('<l lovers- Jiolon iilcv., 

TSUTSUGAMUSHI FEVER. 

Synouyms. --- Japanese Kimt fowl. J-loml ro\ or. fsland ilisoaso fShinni 
clisc.i'jo) KcmUiii tliM'iiso {' kod.ini * js ihi* Jiaii Ioh-no), Akaiinislii ilisoase 
(* mil Jii * is tlio jap.ino’*o loi luiji oi in-.oc 1 : ' aknnuisl'i ' im ans ‘ rod in^oct ’), 
Sluma niuslii diso*i '0 hug di^oiiM*). 'JoiJiii luci. ^iliashilsn. J’soinlo- 

typJius 

Definition. Tsiitsii;>iiiniisln disrii-r is nii .u.ulr riulciiiic fihrili* 

disorder Ciiused by llio bite ol ti jiiiii*. M itkumits/n 
Bruinpt, Kjio, ]»rodiii:iii^ n sin.ill local lucioln* area, ]>'ainliii i*n- 
largfiuent oi tlir proximal hin]>li*iti(: /:;]iiiKls. and an cxanthciiintons 
erupt ion. 

History.- ■Tsutsiit4amn.*-hi dismast* is said by zV-liIuirn and Craifi 
to lia\c bi-eii incnlioiird undri iJu* teim ‘ sJiasJiiisii ‘ in Cliniese 
writings mon* tJian one tlioiisaiid yc.ns ago, whui it was described 
as a fever due to tlie bite ol a miu , wliudi prodnce.cl a pustule in 
summer-time ni i>eopIe wlio eiitired those ])aits ol the country 
which liad been Ih aided by ilie spiring lains. The ja])anese litera- 
ture on the subject is euiimdiTabh’, but the descnjit ions written in 
European languages ari- not e\t(ii.-i\ e, tlie earliest coiiti ibutions 
being by Palm in and Eaelz in iS/O. while Aslil)iirn and ('raig. 
in i()oS, give an excellent acconiu of the disease and its eausat'ion, 
together with a comparison with the sj)f>tted lever of llie liorky 
Mountains. 

Climatology.— Tlie geographical di-.lribiil ion is limited to tlie 
island Nippon, ol Jaiiaii, where it is conliiu-d to i he districts Akita- 
ken and Niigata-keii (‘ ken ' means a ‘ district ’), in which certain 
lands are flooded in June, in the former tlislrict by the Rivers 
Onionogawa and Minasegawa, and in the latter by llw Ri\crs 
ShinanogMwa, Akagawa, Uwoniimagawa, and Hajad(‘gawa. Rirther, 
it is limited to certain parts of the regions llocKled by these rivers. 
The floods only last a few days, and the regions do not become 
dangerous till after a few weeks, when a red mite ajipcars, which 
may attack any person entering these places. In fact, so great 
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IS this djingcr iluit the hiiicis liavc been abaudoiiod, except by tbe 
very poor, who enter them in order to cnltiviite lieinp or i^^uru, 
or to gather iiiiilboiTy-Ieavt*^ to fo(»<l silkworms. The disease to 
a limited extent transportable willi eoin, lieinj), and otlu-r articles. 
It occurs most freqiumtly iroru the middle of July to ()clol)tT. 

According to Weir, a similar disciase exi^ls in Korea; to Dowden, 
ill the Malay States; to Schdffner, in Deli; and to Noc and others, 
at Saigon. 

/Etiology {vide also ])p. 72b and 920).- -The causation of the 
disease is not known, but there arc three ihc*)ries which liavt* Inen 
siii>ported by various investigators. 

'Hiese lIirniK*'^ .ire: -- 

I. I ke liititmal Tfu’orv Many b.ietcri.i h.i.\e Ikvii de'^cnlnHl as llic cause 

of llie lli(' Jirsl lieiii" :l Pioteiis, loiiiid by lialz aiul T.ik.ina. associaled 

willi sUijdiylocoru .ind -airpuit m n in the lungs, spiitiiin, and 'iriniirv seili- 
menl. 

J. 'J'kc / Ari'i V ■ — Ogal.i c«in-iders tiuil tlie CiLii*«e of ilie <li.seise 

i*? .1 Plti^wnfhuw, wliu-li lie sLUos lie Ills found in tin* blood of minieioiis 

р. Llioiit.s. Ogrita's obscTv.il ions Ji.ive not heoii conlirnKMl. In 1917 HayasUi 

с. l.Lini(‘il lliat the iiar.isile was ;i which rxistefl in monkeys, giiiiu'a- 

pigs, and i'alve*>. imu ulaled with blo«Ml Iroin .1 patient, in the lorm of grannies 
.uivl rod shaped, gluluilar, and annular iivassi's in gnnit • uU^ tound in the 
lymphoid tissue, eipecially ol the giiinea-pig-» 

Mva'*‘lvima li.is found roill.-ii in the akaiiiiisln and m inoculated aiiimaU. 

N.'g.ivo, .M'v.'.;’..'.wa. Mit.Uiiiira :mi «1 lm.iiuiMa state lli.it t!u*y lia\e lulti- 
v.'ted .'111 uoii-< ,» |> ail. sled non motile org.' lie in fu»in p.*1 wirts sulfuring 

tiMin 1 lie di .(‘.V r. 

rhr ('Jiriuiretl Theory r.mak.i lK*lie\.*s lh.1l the true cause is a toxin 
contained 111 the bofiy of the mite, .in«l iiilro«liicetl by its bite. 
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05^. —Microtrombidium akamushi liRUAter. 

(After Uir.st. from the Jonrna! of ftcononiii; /On/tiev.) 

The only certain liuits which Wi> l;now coiicorniiif,' llic sutiology 
of this iliscasc is tliat the symptoms lollow the bite of the larva of 
Sticrotromhidium akamushi Bniinpt, and that iniiniinity is not con- 
ferred by iiii attack, I'liis larva (akamuslii), whicli. though bright 
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red or onnigo in colour, is so small that it is almost invisible to the 
naked cvi', is found in larse numbers on the inner surfaces of tlie 
ears of lieUl-inice (ArvioAa mUancdzimi Sasaki' caught in July 
and August in the infected regions. Hie aliainiishi ol other regions 
do lua cause tlio disease, which, of course, is against the chemical 
tJieory as to tin* Lutiology. Mij'ajiimi claims to have infected 
monkeys by inoculating blood dcTived Irom a peison suffering 
from tiie disease, and also bj’ the bites i»f the mites. Mice and 
giiinoa-pigs arc said to bo immune — a staiemeiit wlneJi, lunvovcr, 
is oi)]>osecl by Ogata. TJie iarva has been leaied and adult miles 
obtained by Nag.ij’c*, ^liyagawa, Miiaimiar. and Imainnia, as well 
as by Miyajima and Okninuia. Tlie lasl-n.imed suggest lliai the 
correct name for the imte \^I.cpit:s akumns/n ilh iunpt). 

Only jiuor jieojde eiiKT the niln-ietl I.ukU diirnig tlie nionlJis ol 
July to Oclobei,and as an\ jktsoii w1i(» does so is liable t(» infection, 
.1 he (liseasi* isnioMly hniml among iJie ]>(>(>r. 

Pathology.- The jvjst -mortem re\eals a small ulcei, sometimes 
still covered by an eschar at the siu* ol ihi bile, and eiilaigeineiH 
of the ]m>\imal lyni]']iaiic glands. 'Jlie s]»le(n is nil.'irgid and 
softened, ilie lungs ai frdein.it ons and congest* d. and tin bion* Inal 
irnu'osa is ohen slighlK ^weilleii and leddeiuil, and tiu' kidney- aie 
inllamcel. We are not a«:.jn.iin1ed with any deseii]»ne»n e»l the* 
hi'.tology of the e»ig.iiis. 

Symptomatology.— 1 lie incnbaiion )>rii(Ml \aii(s fjnm iom lo 
t(‘ii daj's (.f-7 Sclienbe', ehning winch llieir inaj lie a iceling eil 
jirostration, gideline.ss, and griu ial malaise, but eli JuMle* j»re»elie)iua1a 
art' wanting. 

The disease begins vitli a clnlJ aiul rieoi.-. aecomjiamed b\ 
sever*' ])ain in the loidiea*! and t*!!!))!*-.-. and a Miisation ol weak- 
ness, while 1 h*- 1 em])**i aim* *.jnicl.l\ I i-e-s l*» Joi' t*» 103' The 
jialieiii usually complains ol jiain in ceilain enlarged hinj»halic 
glands, wJiich, (»n jiis]»ecl i*»n. are fmiiul t*> l>e lender, ijiiite dislme.t 
fitiiii one amnliei , an*i lie < ly inova.ble unde 1 ih* skin. A seaieli 
in the. legion diaine<l hy ihes** glands may rev< al a circulai vesiede 
measuring 2 to ) milhmelie'^ in *liameier, bul more nsiially erne (»i 
more Idack oi bnaviiish ii**cioi'e, areas *»l skin, suironiided by a 
diillisb red areola, aie f*Mind. I last- anas indi*'at< ih* sites oJ ihe 
bites e»l the mil**. 

The tem]i**ral 111 *: *;«iniiinies i«» rise dm ing tlie lu-xi lew da^'^, 
reaching a maxiinnm in ilu sec*)n<i week, when it may be as higli 
at 105° V. During this time ib** e*.M'liar ha^' beeai ibrtiwn off the 
necrotic are.-a, and re*veals a circnlai j)iinclu(l-oul nicer, tlie peri- 
phery of wJiich i.-^ red and iiilili rated, but neii jiainJnl nor tender. 
About the fifth to the scvemlh day an cnijuion apjiears on the 
face in the form of large reel pajmlcs, wliicli may l)ccome conlliient 
on the* cheeks, giving the face a swollen appearance. Iieun this 
situation the eruption spreads all over the body, but more in the' 
form of m.'iculcs tlian papules. Tliesc macula,', which aie 2 to 
5 inillinictres in diameter, fade on pressure, but quickly return 
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when the pressure is removed, and do not iicli. Between the spots 
on the trunk Jiud forearms iollicular papules may be noted, but 
the eruption is not so well marked on the arms and thiglis. 

At first the pulse is full, and not very rai>id, varying from 8(» to 
100 per minute; later it may become small and quick, and at times 
dicrotic. The firs* cardiac sound is often impure, and the trans- 
verse diameter of the cardiac dulncss may be increased. 

Ill the blood the red cells are found to be diminished, and the 
luemoglobiii proportionately reduced. Jn mild cases there is often 
an increase in tJie large morioniickMr leucocytes and lymphocytes, 
but in severe cases t he total number of lcucoc 5 't cs is oil cn diminished, 
t hough t licre may be a relative polymorphomiclenr increase. 

I'hc longue is at first moist and slightly copied, but hit or it 
bi'Coiiu'S diy, l*n)wn in the centre, and glazed at tJie ii]> and edgt'S. 
riii: gums in some cases arc spongy, and bleed, wliile sordes may 
collect Oil the teelJi, and a few ])iiiict ifonn s]m)!s be noted mi the 
palate. The epigastrium and left liy])i>cli(Jiidnuiii are tender; 
the liver, howevc'r, is no! as a rule. ]viipable, tlioiigli tin* s]»leeii is 
usually '-ligliily enlarged. 

rile nose and throat are norm.il, but tin' rate ol the le.^j) ir.it ions 

iin;reased, .ind the breath-sounds an, h.ivsh and aerompriiiieil by 
rhonchi, which e.in be lieanl all over the cIk'^I. rsnally there is a 
ci'naiii amoniu ot coughing, but the expect out lou is scanty. 

'rile urine is iliiuinished in qii.intuy. high-coloured, 'and may 
contain albiimeii, .iiid ofte.n gives the diazo-re.iciion. Strangury 
may occtir. 

file ooninnctiv.e are early injected, a feanirc which becomes 
more marked as the «lise.ise progiessc*'^, and is associated with 
lacliryip it ion. 

hVom ihc very hrsi tliere is a great hyj)er.usthesia all over the 
body, aiul tliere mav be didiiiinn .d night, and dilViculty in 
Jie.ii’ing. 

Vbont the fourlcetii li <lav «)f the illness the eruption begins to 
fade an. I the fever to remii, and in the next five or six d.iys the 
tempcniliire falls by Iv^is to nonn.d, riiid, the general condition 
r;ii)idly improving, convalescence begins. Uecovery is usti.illy 
quick, and by the iweiiiy-iirs^ day from the comiin'iict ineiit of 
the attack tile ])alieiu is well. 

In bad e ises, however, comi and hyperpyrexi.i may de\elo]) in 
the second week, and c.iiise the death of the patient. In (uJicr 
cases deaili may be caused by complications, which may arise 
either in the second week or during convalescence. 

Varieties. — Severe ty])es of the disease end in death about tlie 
ninth to the lifieeiitli day from hyper jiyrexia, canliac failure, 
pulmonary ledeiiia. or from complications. Mild typi's, showing 
only the bite and the enlargement of the Iviiqihaiic gl.iiuls, and 
associated with but little fever or eruption, cpiickly end iii recovcr 5 \ 

Complieations. — ^riie commonest com]dic:itions arc piirotilis, 
melnpna, mania, and cardiac failure with pulmonary oedema. 
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Diagnosis.- -I'hc differ ontial diagnosis Ironi Rocky Mount ain 
spotted fi ver and typhus has alrea«ly been discussed (p. 1347). At 
the ou.M‘i -when the inguinal or other lymphatic glands arc enlarged 
and ];ainful- -j)lague migi»t br suspected. Tin* presence of the 
iiecrot ic area, and, in any doubt Inl case, the inicrosc<»pic:d (jxamiiui- 
tion of tile gland juice, which in plague contains nunuM'oiis bi polar 
staining bacilli, will enable a diagnosis to be made. 

Prognosis. — ^^riie ]>rognosis is good in the young, and in second 
and third attacks, whicli are always milder than the first. It, 
hcAVever, gels worse .is age progri bses, and e'^])eciall\ in fu st attacks. 
The mortality is about 30 pei cent., but increases markedly with 
age, being only 12-5 per cent, in the first, and 57 j>er cent, in the 
seventh decade of lif<‘. 

Treatment.- QiiiniiK* is geiuially administered, but it does not 
inllneiice the fev»T to .my ni.irked exieiit. Saharsan imglit bi* 
tried. Xarcolics may br recjuiied to combat the slee])Iessness, and 
const i pat i(»ii must be relie\ed by puigtilives and eiuniata. Pheii- 
acetiii, antipyriii, jlikI s.ilicylei(S are generally badly borne l>y the 
})at ieiit. 

Prophylaxis. - -The pn>])liylaxis coii'^isis in \]\v a\oiil.inr.e oi tin* 
iiif(!clive regions during the mouths ol July n» f3cli>bir incliisixe, 
while thr ciiUiv.'ition of the mlected K^gioiis, ami (‘Siu-ci.illy ihii 
planting of ICiicalyfilua and l\iuJtninui are 

advised, well *is the sineaimg i>l I lie ^•\])OM•d jiart*^ ol tin* bod\ 
with eucalyptus oil and baham of Poni, wliicli aie said to kee]> 
away llie mite*. 

Tho luitivos bcliovc tlwt the m,iniirii]g of tin* iiitcr.icj Limk with liuiu.in 
faucus for llirci* coiiM-ciilivo yiMi.** will make tJiem Ireo from the miles, provitleil 
there is no Hoocliiig during tlint period. 


ALLIED FEVERS. 

PSKITK) TYPlirS op DPLI. Sl'MATRA. 

In Ji )02 Schi.lfmT ob-.erved a jx-ciiliiir le\ei in Deli, Sumalia, 
which he described in loi ?, and whicli he thinks may possibly be 
due to a tick. 

Ill occurs fiorn June to Augu-.i aiitl from November to Janiiary- 

The site of the inocul.'iiioii is marked by a small red .sj)ol, followed 
by necrosis of skin and inflammation of tin; local Ivmphaiic glands. 
The necrotic ulcer may me.asure 2-7 mm. in dianu-ter, and shows? 
little tendency to heal, whih; other lymph glamls eiilaige. 

On or about tin* second to third day a roseolar eruiilion a]>])ears 
all over t he body, being most maiked upon the trunk and flanks, and 
less so oil the face and limlis. This eru]>tioii slowly fades during 
eight to ten days. Sometimes if is but slightly markiul: sometimes 
it is Intmorrhagic aiul followed by desiiiiamation. 

• Tlui fever is like 1 liat in enteric fever, and is associated with severe 
nervous symptoms. 
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Diarrlicpa is rare, but pulmonary complications are not unusual, 
and albuminuria is gmiorally present. I'lie blood shows an increase 
in the white cells, particularly the lyinpluKryles, while the cosino- 
philes are diminished. 

No or^^aiiisnis could be found in the blood, and there were no 
react ions to serum test's for I he enteric fevers, nor could monkeys be 
infected bv inoculat ion. 

KORKAX CONTINUED FEVER. 

\ somewhat similar fi*ver to the. Sumatr.i fever is dt'seribed by 
Weir. It occurs ill spi ing and early sum hum*. No bite isnieiit imied, 
luit there is the r.isli; no diarrluea. hut freiiueiit pulmoiiaiy com- 
plie..i1ionr> and tlie nervous symptoms. Tlie course* ol the fever is 
often short and terminates l^v lysis. 

MAIAV STATICS FICVER. 

Dowdell m Tr)i3 described a somewhat similar fever in tlu* 
Feiler.ited Mal.iv States, but gav«* no a-tiologieal information. 
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CHAPTER LI I 

KAT-IUTK AND CAT-lilTE FEVERS 

K<it -bi ic* lever — Cat -hit c fever -Squirrel-bite disease^ Addoiidiiin Kefwcnccs. 


RAT-BIT£ FEVER. 

Synonyms. — Sodoku (So-~ial. doUu:- bite): Tievre pi»r Morsure de r.it 
Morso-di-Topo; K*i 1 tenlMSskranklieit.; KtitteiiUvtzieklc*. 

Definition.- -A lelap'-nif; Irvii 111 (luiMtioii clianictei izid by 
n*iljies< ,'Liul swell in- :il the :%ito ol il r.il-liile, dhcii by a f^eiieraliztd 
]>.ipiilar o!iii):i<»n, aiul c.inMd by Sfuroscliaudwiiiii fnnysusmnyii> 
Fmaki. 'I'akaki. ranit^nclii. i isiinn. Ktib, living in tlu inomh 
ol .\v/' iCi xlebcn, 1777. 111 many ])ar1s the world, 

inul jiiooiiLiti'd li\‘ me.iiiN <)l tl.i ii Inu. 

History. — R<d.-biie h \er is lueminni-d in Jaj'aiusr niudical boohs 
from tlie most ;iucieni nine'', and S«:oh:li. Preiicli, ami S])anisli 
Inerai-nre have n'li ieiices to ihe vhsi a^-e, but it was not until 
Rat sura in iS().i and Miyakt* m lepoiied casos that any interest 
was taknii in the malady. In i(|oS some iwenly-oiu* Jap.uicsi' 
nivesM^i^ai ors, acconlmt^ to Ilora, had n]>ortid sonn* lliirly cases, 
which have roocntlv been increased very cou-'Uh lably. It has also 
been recorded by Ib'nler in ICn.nland : by Pioescher in the liniled 
Slates, in wliuJi the liieialnre ol tin niiietientli ceiituiy shows 
occasional c*ises amontj si'Hlers: bv I'lii/Lioni in Italy, who has 
given a very good geneial accoiiid of the malady, and by l.on and 
Cockin from lC«ast Africa. As we stated under tliis beading in tlie 
lirst edilioii of this bo(»k. there is a eurioiis belief in Ceylon that a 
rat’s bite a seiions injury, and is apt to be followed by a (.hronic 
disorder wliich is j^ipujaily called lepiosy. but whicli we liave never 
been able to see. fii (!evion tlu belief is tliat ilie lat’s bile is only 
pernicious in the breeding season. And in Jaiiaii Jlora’s case is 
.stated to ha\i- been due to a bit** of a female lat which was suckling 
its young. It is said that the s.inie. disease niav follow the bite ol 
a weasel, and it is know'ii that weasels kill rats, and therefore it is 
possible that infeetioii may come in this manner to the* weasel. 

In rSqS Millot and </irpentier, and m icjo7 Roger, dnw atlenlioii 
to the e.xistence of t lie disease in Franco. 

In 190S Ogata consideied that llie caus<'d organism w'as a sporo- 
zoon (Ratteiigift sporozooii). In 1914 Schottmuller obtained a 
nocanlia, which lie called Sivt^pioflirix murisraUi, from t he blood of 
cases of the disease. Tin's organism lias been sui^poited by llic 
observations and exixirimcms of Ehike and others, but is now 
merely of historical interest. Douglas, Colebiook, .and Fleming, 
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in 1918, found a streptococcus, while Coles has suggested tliat more 
tfiaii one germ may be the causal jj^enl . 

In ic)if) Futaki, 'Hiliaki, Tauiguchi, and Osnmi discovciccl a 
si)iiocliaite in tlie lyiiiph glands and pathologiciil products of pat ieiils 
suffering from the. disease. In the same year C(»sta and Troisier 
reported cases in France. 

Climatology. — ^As the nit is widespread, so the disease is f«)und in 
many parts of the world, being lecorded in Jai)an, China, Ceyhm, 
India, Dutch Indies, East Africa, Eiighiiid, Franci’, ltal\, Ihdfe.n s, 
Holland, riorinany, and North and Sonlli America. 

Altiology. — Futaki aiul his collabora1or^, in 1916, reportdl the 
presence of a spirncha-le g-io microns in length in the ly3n])h glands 
and in the tissin* iliii<l from the bitten aiea. hater they found in 
man .ind iiiocidaled animals shorter and llnekcT s])in)chales 
'.2-() microns long, with n-gnlar close sieej' waves and a fdanient at 
each end. Nlnwari, Ohtawara. tOid 'lamura. in loib and 1017, 
111 invest ig.ition^ wit li leganl to e\]iei iinenlal lal bite, loiiiul sjmo- 
cli:eu‘s inorphtdogically 1deulic.1l with the ‘-liort forms described 
above, and Kilagawa and Mukovama, in 1017. found foi ms measur- 
ing b-io microns in length, with a smaller one measuring s(iine 
I microns and a larger measuring la micioii'-. in ilieir inoculated 
guinea pigs. 

Ill 1917 Kancko and ( )kuda, in ])oi forming a post-mortem on a 
case, found: — 

1. sSf)iri){'!ustiis^, b-m micron^ in length, with immerons small, 
steej), irregular waxes, i<lcmiCid with I'litaki’s long spiroclneie. 

2. Shori. vy 5 iiiicion^ in Ii-ngtli, with iw<» to si.v 

stiu‘p. close, n'giilar waxes, i«leniic.il xviili the sliort s])irociia‘le of 
fsliixvara .ind Futaki, and also to the s])iroclia*t es found l»y Ido and 
liis collaboratoi ^ in giiiiiea-]>igs bitten by i.iis .ind sti miect< d. 

Tlicse sliorl ]iar.jsjies liax e lie* n Ji.iiiid l)y Ido .md ot liei s in Ininian 
blood Idms taken at the lieight ot tlie diM-ase. K.meko and Okiida 
found till* sp.irocli.'etes in t lie kidiiex in casts in the st laiglit tubules, 
the canals of llcnle. and the m<eicalaiy ]>ortion of the boundary 
kiyer. They have also In-eii found 111 the conical cells of the sni)ra- 
reiial capsules and in an interstitial spare in tin test ich-s. but not 
in otluT org.ins. 

The long and tlio slniri s|)iroch;Ltes belong to the saim* species, as 
is proved hy pure cultures. The long s]uroch.e(es are consideie.d to 
be old forms, and are exclusively found in human 1 issues, 'i be short 
spirocliaites are tlie ty])ical young forms, and can be found in the 
blood of ji.dieiits suffering fiom rat -bite fever, as well as in ex])eri- 
mental animals. In no instances have they been foniul in healthy 
guinea-pigs, xvhile. rats, (»r mice. Tliey are .ibseiii from the blood 
and tissues of infected animals receiving salvarsan treatment. 

Ido, Ito, Wani, and Okiida hax’c dcmonsi rated that the serum of 
persons xvholuivo recovered from the diseasicont a iiis.inimmniiebody 
xvhicli destroys^, morsnsmuris, asdemoiisl rat ed l>y Pfeiffcr’st est and 
by the fact that the guinea-pigs employed for this test remain well. 



I35« UAT^BITR AND CAT-hlTE FEVERS 

Human soium shows definite spirochaclolytic and spiroclijcticidal 
properties eleven months after tlie onset of the disease. 

Thesi'. researches make it probal)le that 5. morsasniuris is tlio 
jetiological agent of tlic disease. 

Natnrnlly infected guinea-])igs have been seen by Niowaka, 
Yosliizawa, and Mumento, who have shown that tlie disease can 
be sprcad'frora gniiiea-pig io guinea-pig by subcnlaneons injections 
of the saliva (»r by bites of iiifectecl guinea-pigs. The organisms 
may possibly live in tlie salivary glands t»f rats. Tlu* men mostly 
infec! ed are agricull iii i^l s and-sailors, but it lias been seen in soldiers 
in the trenches and persons living in ordinal y houses. 

Kow regards the sfriiiii Juiiriil l)y liim in Uoinbtiy as lieing dillcront irom 
the Jiipaneso .strain 

Pathology.- At first the react jon against the organi'^m is weak, 
but later immune bodit*.-* ^})ecl^lc .igainst the spirocha-tes are iound. 

Morbid Anatomy. — Only four po*^t -mortem examinations aie 
on record' -\iz.. tliose by Miiirii and Toriyama in 1^97, by }31ake in 
iqiO, and two by Kaneko and Oknda in 1017. 

In the first the conditions were increase of the cerebro-spinal fluid, 
hypcr«emici ol llu* meiiingits, inflammatory tudema of tin* lungs, and 
cloudy swelling of the liver. 

In the second there were aciiti* iilc<Taliv(‘ endocarditis, subacute 
myocarditis, interstitial hepatitis, glomerular and intersi itial 
nephritis, infarcts in the spleen and kidney, hannuThages and 
cuderna of the lungs. Microscopically, (Ujgeneralion and neci'osis 
of tire cardiac muscles; ])olyinoiplioimclear infiltratK'n into the liver 
and into the sliriiriki*n kidney, Imt many of tlie changes may have 
been due to the nocardia found bvHlake. 

In the third case there ware no marki-d pat Jiological clianges, 
except pai’cnchymalous clianges in the oigaii'i. such as hyperanna, 
swelling, and flcgeiUTation of tlie tubular epillielium of the kidney. 
There is degeneration , necrosis, and deslructitm of tlie liver cells, 
particularly in tlie Ci-.ntre of the lobule, wiih liypenemia and fatty 
degeiUTaticm of the ])eri])lieiy ol the lobule, witJi alsfi harmor- 
rhages. No abiiormalh ies in the s])h-en, lymiihatic glands, or 
bone-inarrow’, e.\cept tliat tlir lor.d lymph gl.iiids show a hyperplasia 
of the parenchymatous cells. t'.ilarrJial changes are M'en in tlu: 
mucosa of the stomach, as well as catarrhal cystitis, c(»iigestion of 
the lungs and meninges, and degeneration ol the muscles oi tlie leg 
and nerve cells of the brain coitex and spiiud cord. 

The skin near tlie bit 4* show’s hv}HT*einia. cedema, and jiolymorjdio- 
nuclear infiltration into tlie corium and sul leut a iieoiis tissue, but 110 
changes in the epidermis. 

The changes found in exj>erimental animals agree W'ilh tliose seen 
in man. 

Symptomatology- -/wf/zW/rw." -The incubation period varies 
from seven to tw'cnty-tw'o days, but tlie. aviTage is twelve days. 
Hiiring this period the wound caus<‘d by tlie bite heals. 

Tks Attack , — ^Tlie onset is sudden. The site of the bite, which, in 
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the large proportion of eases, is on tlie h«'ad or upper extremity, 
becomes red and swollen, and an ulcer forms, while Ihi^ regional 
lymph glands become enlarged. The temperature now rises (roj'^ 
to 105"* F.), the pulse becomes small and ra])id, and there m.T.y l)e 
sensations of chilliness, whil(‘ an eruption oi puri>le .spots, which 
often resembles erythema polymorphiim, appi‘.ars on the body, and 
the patient feeL very ill. with in the muscles and joints, and 
perliaps delirium. In a few days the t einperal ure lU'clines and the 
patient fi^elswell. 




J'lr 057. — KAi-liirt I'jiViiR. 


NJapsc, -Alter a lew dav'- 01 :i eo\ii)le (»f weeks ol apyrexia, iiow- 
cver, ^h(^ aMack is repe.iled. and lliese intervals of apyntxia and 
attacks of fever maybe repeated hir inoiitlis or years. 'J'Jie relapses 
inav be fail ly regular, a’ live, days’ intervals, lor months, and may be 
])receded by pieiiioniiory syin]*toins. riiiis llonus case had about 
ten rela])ses a ye.ir for a period ol seveiiteeJi years. 'J'he blood m.iy 
sliow ec»siiu)pliilia. During t he lever 1 eil cells are about four millions 
and tile leucocytes about six to twelve thousand. In the interval 
there m.iy be only four thousand leucocytes. Death may occur in 
ol<l people from exhaustion, or in otluTs fnun comijlications. 

Varieties.- -Three dilTerent ly])es of t lie disease are described: a 
febrile type with a marked eruption, a fid^rile iype with nervous 
symptoms, and an abort ive type; but the l\r.st is most common. 

” Complloations. — ^Sloughing" and gangrene at the site of the bile 
and nephritis may occur. 

Diagnosis.— fhe presence of a relapsing fever associated with a 
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piirplij-oolouri'd iTui^tion and a non-suppurative adenitis following 
a rat-bito should make ilie diagnosis easy. The discovery of the 
spiroc]»;»*te in the blood c(uifinus the diagnosis. 

Prognosis.—'l'liis is good, as the mortality is only aliout 10-5 per 
cent., and death is most usually duo to collapse or septica^mic 
symju oms during t he lirsl at tack, or to nephrit is or to complications. 

Treatment. — ^Tr(‘atmen1 by salvaisan is cjiiito siicccssfui. For 
iletails of the tiealnieni see ]>]». i/,i * and i5bo. Mercury has been 
ref'omnK lull'd by IJorelli. 

Prophylaxis.— T 1 10 rat -bite should W IhoroiiLddy disinfected. 

CAT-BITE DISEASE. 

Definition. A rrhij^sing fever caused by *a S])irocha't(*. juobably 
identical with morsiisintiris, iniUMlriCed hy a cat's 

bill* or '.I'lMtcli. 

History. <\i' ]»iie disej-.' w.'s first describ(*d ui Japan by Fuiida 
atiil "^.ito in H)oj. while I/umi and Kato. in i()i7. bionghl lorward 
evitlenci' 1 o siiow that 1 la* Ctms.d oiganisni was a aj^innJurii^ ]»robabl\ 
iileiilical wi»li S. ;/nns//sf/i’/rcs*. In Ti)iy Sano ilesciibul a rasi- due 
t u scratcliescaii'‘rd bv’ a rat. 

Etiology. ' -Fill ah I .nid Islnh.ir.i, bh», lie. Warn’ and Okncla, 
r/nmi an«l Kato, ha\ ( .dl found spn im ha te^ in tin* ]»h>od oi ]»at U'lU s. 
Tliev Were discoveied bv ’In' (list n.'uned and confuined by tin* 
«uh(*rt. 1 be last iiatned belii\<- iliis spimcba'le lo be lh(‘ sanu' 
as llia.1 LMiisiiig rai-bn<‘, beraiise- 

I . Tlie seniiu of a patient suffeiing Ironi cat -bite, \\htn mix* H 
witli .m eiinal <{11. ml it \ of i:nine.i~]He blood i.oiii ainiiig rat-bit 1 
s]iiroolia.'tes, iiiiinnbili/«'S them. Winn :e]>«ated with noinial and 
svphilitjc serum 1 he -»])iri.«'.lia tes .u** iioi aflieai il. 

II. When r ciibjc cnlnnetre ol giiinei ])ie bl(«»fl rmii aniinj: lat- 
bite .s])iroch:et es is mixed with .! er.bir cent iiiiet res t»l the blood f*! 
.1 patient siilTerina irom cat-bite, anti then the in ivtnri' inject e<l into 
the peritou*'iii cavilv i»l a giiinea-])ig and minuetl in an lionr, no 
‘-pirt»clitTtesare lonnd. in a 1 1 ml mi guinea-pig iht s]>ir(ii.l!,'i los weie 
abumlaiu au<l active. 

III. In II. tile III'.! euinea-]»ig rim.iinecl bealtby and tbe control 
died. 

Symptomatology- -/wr/z/zu/mw.- -This varies ft (»in ten to tweiily- 
onc days. 

Attack. -“The. onset begins with st»me y)reinonitory sym])lonis, 
followed by b'Ver, p.iins 111 tin* muscles and joinls, eni.irgcmeiil of 
the spleen and tlie lynipluit’c gJand'^. Inliltratiou *jf llie skin lakes 
place near the site t>l the bite, and macular 01 urticarial enijMions 
whicJi spread all ovtir tin* body. 

The bite may heal readily or may ulcerate deeply. 

Course.— Tiie fever is o| ilie relayisiug t\pe. the intervals being 
some tliree to nine day.s. and without treatment the disea.se will 
last for mouths. 

Diagnosis.-'-riiis is the same as for rat -bite fever. 
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Prognosis. — This is good quoad viiam, except in old age or 
debilitated persons. 

Treatment. — One injection of salvarsan will cure some cases, 
while others require several injections. 

SQUIRREI^BITE DISEASE. 

Syntinym. — Eiclihdrnclion-Bisskrankheit. 

Schotlmuller described a cast' nf this infection in 1914 in a woman 
bitten by an African squirrel, Taraxents cofiafri. Thv disease was 
cliaracterizcd by fever and also by nodules, which destroyed the 
sight of one eye. Another ca^e was a man bitien by the same 
squirrel, and from the ])iis of iJii'» case Schotlmuller "obtained a 
nocardia which he calli*d Strcplolhrix tanneri cepapi. The iiocardia 
infection is probably a coin]dicj'tion, ])OsMbly also introduced at 
tJie time of the bite, as ils presence has been confirmed by numerous 
o!)servers, and si)ecies of noc:irdia are well known to live in tlic' 
human tonsil, and may well e\isi in tin* moulli ot rats, squirrels, and 
other animals. 

ADDENDUM. 

Weasf'ls are also said to cans*' similar symptoms by their bites, 
and it is likelv that manv other animals do the same, and it is 
possiblethat they inocula\ethe bitten person or animal with various 
types ot organisms, of which s])in)ch:elesap])ear to be more impor- 
tant asregaiils I lie cans li ion of fever. 
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THE ENTEROIDKA GROUP OF TROPICAL 

1* EVERS 

General r«*in.irks- I'litcroHlra or li*vers — KntiMuc — l\ircnti*ric — 

KfllMlMUVS. 

GENERAL REMARKS. 

\Vk iiM* till' word cnlcroiiica, or iiilrsliiial fcvrrs, for all those 
l(‘ViTS which an* c.iusnl by any of the intestinal l)acliTia, while the 
term cutcnc di notes those wliicli an* c;ilh‘(l typhoid ami para- 
typhoid - I and Jl Jr.crs. \*\ pa run ter ic Irrcr wo mean t hose fi*hrile 
coiulitinns wlneli. thnnf;h cliniCtiHv reseinhhnj^' ‘ enteric lever,' are 
caused liy iuU*slinal liacilli stiecitically tliliennl from li, typhosus 
and li paratyphosus .1 and /». Ihese j)ari‘nteru* ^eims may he 
ch»M*ly relat(’d to tin* cnteiic j^erins oi may he widely sepaialed 
tliejelrom (vn/c riia])ter XWVL. ]>. nj-I)- 

ENTEROIDEA OR INTESTINAL FEVERS. 

The term entcroidea co\er> hoth ilie tiiteiic* ami the parciiteric 
f'rou])^. .ind aj)plies to any le\ er can've*! hy inti-stinal i^eims in (he 
wale'll sriiNe ot the woid (j). 9.;tt. 1 Iu'm level's may he classilied 

as iollow^. 

'I y pill Mil. 

I’.ir.ityphoul A. 
l*cir.'ityi>hoi(l n. 

A, due lopTinsol f*eTnis I'lior- 
thus and Aleali;*enes. 

M, due to f;enas oi genus Sal- 
im >iie]l«i. 

C, due to genus of genus Kn- 
tercMiles. 

n, due ti> genus of genus l,iin- 
koides. 

IC, due to germs of genus Ikil- 
ktiueJl.i tiiid \\(*s(‘ijlK*rgiis. 
1'', due to geinis ol genus 
I'si liei'Li'hia. 

ENTERIC. 

Synoiiyins.-“Typhoul l'e\er. Abdomin«il Typhus, (iastric. Fo\or, Pytlio- 
geiiie l-exei, Kndeniu. I'evei, Autuimicil or Kail l*'e\er, Keinitleiit Fever of 
many \vi iters, Common Continued Fever, Slow or Fever, fx'ervous Fever, 


Kn ri'KOlDK 

I* I VI. Ks; ■ 

SyiiDiiyiiis: Kiitei- 
tMtlea, hilestin.d 
levels, h'nteiu.i 
seusu Into 


I nil iit I - 1 .rrs . / 

S \ non vni : Km ei ii .i ' 

MM.S .7 s///i/(i I 


l^iucntn u i'cviTs - 
Sviioiivin : Tc ri‘iiteric.1 
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Little Fever, Irre^^ular Low Fever, I^w Fever, Jiiiioim Fever, liihu-^a-^lno 
Fc'ver, Bilious Continued Fever, Night-hoi} h'ev(‘r, t'esspool Fever. 

French Synonyms.- Fiftvro 'rj-phoule, Dotliieiienlerite, Fievre Coiiiiiiue, 
Firtvre gastrique, l^'i^vre iiervou'sc. I'LiUerite .sept ireiiiit pie, Adeno-iiieiiingee, 
Fievre ineningogast rique. 

Italian Synonyms. tiioide. Tiln iiddDiiiiuale. 

German Synonyms . — Ahdonuiiallyphus, NervonfiolxT, Darmtyphiis, 
CastriclLCs I''i(jlx*r.' 

The l.H'itin synonyms are very nunieroiis, and have been rlassified by 
Miirehi.son into;-- 

(c/) iToni supposed ie.senil)ltinee to lypliiis: Tvi>Iliis iiervosus. T. milior; 
T. ganglLiris vel enterieus. lle<i-typluis: 'rvplu»»s. I yphu.s (•>! many old 
writers) . 

(/>) Fr(»m mode ol pievalenee: I'ebiis nmi pi‘sl ileus 

(r) Itoiu its remittent eh.irieter: J*i*biis seiiiitis ti.iii.e sen eomposita ; 
T r iltcs j I >li Vti I y tdu id es . 

(if) loo’m It's length: Febiis lenta. 

(e) I'rom septn; symptoms; hVliris putiid.i. Fein is ]iutiid.i ijn.e viilgo lenta 
ap))eia 1 iii: l-elins putiid.i .lut bilios.i ; l•*eblls .1 ]>niredine 01 ta 

[f) Ke.se!ulilaiKe to lu'itie levvr: l*'ebris lu'tiuL. 

(/r) Oe-ciirrenee oi gastrie. sympioms; helms g.LstiuM. I'ebris acuta stoma- 
cliK.L aut intestiiMlis; Svikk tins biliosis. 

(h) From intestinal symptoms*, helms iniu os.i. hebris pilmtosa, Febris 
nieseiilerUM m.digiiii, Febris iiilest iii.di.s 

(/) Fiom .snjqiosed origin Iroiii woinis; helms \ ei luinosa. Typhus 
verminosus. 

With reg.inl to the noineiielaiute, we h«i\e adotited the term ICnteric h'ever, 
used by Kitilue in |S|0. Usaiise we de.senU‘ midiM* tiie term thiee di.stimt 
dise.ises (M.iised by distim t tnnio organisms, .ill ol wdiuh prodnee .s\*inp 1 om.s 
eilliei ideiitieal with 01 so elos<‘lv resembling one .inotliei tis to be nearly 
iinpo''Sjbh‘ ol i.tinaal seji.ualion at the pieseiil turn*. 

Definition. - The li*nii-' eiiterir lr\ei * is used at tin* pieseiil time 
to iiulicate three r.linicrilly 'Similar fevers, tvphoid fever due to 
liitrillits typhosus ICberlli, iSSo, the iKiraly]>hoitl fevei s due to 
li. puyuiyplinstts . I Stdiottimiller. mm . and It. pitrotyphtKsnslJ Sclmtt- 
niiiller, I<)Oi, ami \ .11 let les of t hi‘se bai-illi. 

History. I'he history of eiileric lever iii.iy be etMisideied under 
two he.uimgs viz. , t he general hist 01 y of t he disease, and t lu^ special 
history of its occurrence in I he tropics. 

It istpiilc* impossible to lec.ognize it with any degree of certainty 
in llu* me.igre dest:riptioiis \vi itteii by Hippocr.ites and the ancient 
physicians, which may or may not liave lelerred to this disease, 
hi the Middle Ages enteric fever. ty])inis lever, and relapsing fever 
were always confused with jilagiie until l‘'raeastoi ius, in the six- 
teenth cenlnry, distinguished lypJius (which included enteric fever 
and relapsing fevi*r). or febris peslilciis, fr<im plague, or febris verc 
pestileiis. Spigehus, in is probably the first wriu*r to clearly 

recognize the symptoms of enteric f(*vt*r, because he ilescribed in 
Padua a disease characterized by fever, abdominal j)am and tender- 
ness, dia^rha^a and delirium, liaving remissions and rela])ses, and 
associated with tlie ])ost -mortem appearances <»f iiillamniation in 
the ileo-ciccal region. Similar descrijitions can be found in the 
writings of Willis in i() 5 (), who drew a distinction belweeii febris 
pcstilens and a febris lentil, the latter being associated with the en- 
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largemeni of tlio inescnicric glands. Sydenham, in 1685, described 
a lever last iiig foiiiioen to thirty da5’s, and associated with diarrhoea, 
vomiting, cpistaxis, etc., as distinct from febris pestilens. In 1715 
Baglivi of Rome described the heniilrilieus of older writers under 
the term ‘ febris meseiil erica.' Tliis fever was characterized by 
being irregiihirly nmittent, lasting from fourteen to twenty-one 
days, and associated with inllcinimation of the intestines and 
mesenteric glands. Laneisi thouglil that the enteric ulcers were 
caus(‘d by round worms. Hoffman’s febris petechizans vcl spuria, 
Strother's lent fever, Gilclirist's nervous fever, Huxham’s slow 
nervous fever, Ric'del's febii^ inteslinalis, and Manningham's 
febricula, are all synonyms of enteric fe\er. Tn 1810 Hildeiibrand 
distinguished between coiitagiims typhus and a non-contagious 
nervous fever, which wcTe re^])eciiv(‘ly iianu^d typhus cxaiitlumati' 
cus and typlius abdominal is by (ierman authors. 

In 1815 Bret onneaii ol fours associat ed t his fever wit h hj'perplasia 
of t he sol iiai y and agm i nat < d glands of tlie ileum . and gave it the name 
' dothienenlcric ’ (from a tumour, and h^rtpuv, tlie intestine). 

In 1820 Louis gave the lever the name ‘ tievre lyidioide,’ and the 
work of Gerhard of Philadel]>hia m i8^^7, Shattuck of Boston in 
1839, Barlow in 1840, Bartlett in 1842, Ritchie* in 1846 (who intro- 
duced the term * enteric te\er '), Jeiiuer ni 1849-51, completed the 
clinical differentiation of enteric lever from typhus, from which 
relapsing fever was also b(*ing se])ar€it(‘(l. Thus arose the clinical 
conception <»1 enteric fever, but in the meanwhile many theories 
had been promulgated as to its causation; thus Bret onneau held the 
view that it was spread b\ means of contagion, hut tliis opinion 
was slow in gaining definite sup]»ort. In 1847 Ganstatt pointed out 
' that truly the exhalations of Ihc sick man, his excrements, and possibly 
the typhus eruption in the skin, arc the carriers oj the contagion.* 

Ill 1850 Riecke rect»rded outbreaks due to ilriiikiiig-water be- 
coming contaminated with sewage; Murchison implicated milk. 

In 1880 libel th discovered the B. typhosus in the mesenteric 
glands and spleens of ])ersons tlying fiom enteric fever, and in 1884 
Gaffkey cultivated the bacillus so discovered. 

Tn 1885 hTaeiikel and Siminoiuls olitained definite animal reac- 
tions in guinea-pigs, mice, and rabbits; and more recently Griin- 
baum, M( tr.hnikolf, and Besredka reproduced tlie typical characters 
of the disease in chimiiaiizees; and Blaiul-Sultoii describ(‘d deaths 
of lemurs and monkeys in London which were ass(*oiated wdth post 
mortem apjiearances resembling enteric fever. 

Tlie diagnosis of the diseast* was greatly facilitated by Gruber 
and Durham’s, Widal and Gruiibauni's, works on agglutinins and 
specific agglutination reactions. Later, the cultivation of the 
bacilli from blood obtained by sjdenic puncture, and oy the 
dilution method as dovise<l by Castellani from the circulating blood, 
assisted the diagnosis; while the bile enricliment method and the 
Conradi-Drigalski's, MacConkej'’s, and other media generally aided 
the .investigation of the disease'. Chant emesse has devised an 
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ophthalmo-diagnostic method. The diagnosis of a mixed infection 
has been rendered easier by the absorption lest as introduced 
by Caslellani in 1902, which is of use also in the determination of 
closely allied bacteria. The B. lyphosm has been found to be 
capable of living for weeks in the spleen, and for years in the. gall- 
bladder, of people wlio are. designated ‘ typhoid-carriers,' as the 
bacilli escape in the faices in the latter case. The bacilli have been 
s^own to occur naturally in watc^-suppli(^s, earth, dust, fomites, 
flies, shellfisli, and milk, etc. Tlie subject of relapses has been 
studied by Chantemessc and Widal in 1892, Wright and Lamb in 
1899, and Durham in 1901. 

Attempts to obtain an antityphoid serum by Macfadyen, Hewlett, 
and Chantemessc, have not been successful, but Wright and Semi)le 
devised a vaccine in 1897 which was pcarfccted by l-eishman, and 
has been much used and has rendered grtiat service: laltT Castellaiii 
brought forward vaccination with a mixed ty])hoid »- paratvplioid 
A + paratyphoid B vaccine dead or living (altenuati d) as a method 
of prophylaxis, while more recently BeM<'dka and Mt'tchnikoff have 
advised a living, not attenuated, sensitized vaccine. 

The subject of variation of the fyphosus has been studied by 
Twort, Horrocks, and Penfold. 

In 1895 Gilbert gave the name ‘ para-colon ' to bacilli occupying 
an intermediate position between H. colt and B, typhosus, "In 1896 
Archard and Beiisiiude used the term * paratyphoid ' as a name for 
such organisms when capable of producing the symptoms of enteric 
fever, but this name dropped into oblivion, only to be revived 
by Scliottmiiller in iqot, when he clearly demonstrated his B. 
paralyphosiis .1 and /?. paratyphnsus B as the cause of two forms 
of enteric fever, tlie diagnosis of such cases being obtained by the 
spipiiic cigglntinative n*aclions, or, bettor, by cultivation from the 
circulating blood, lliis is the reason why the symptoms charac- 
teristic of enteric fever are ascribed tot hree allied organisms — viz.,B. 
typhosus Kbertli, B, paraiyphosus .1 Schottmiiller, and ft. para- 
typhosus B Schottmiiller. 

The presence of typhoid fever in the tropics has, even in recent 
times, been much debated, and appareiitlj' the vie\y lias been held 
that it was overlooked by the older tropical physicians. This, 
however, is quite erroneous, for typhoid fever was early recognized 
in the tropics after its separation as a clinical entity by the workers 
in the Temperate Zone. Thus Scott and Milley, in 1830, showed 
that it existed in Tasmania; Levacher, in 1840, in St. Lucia; while 
it was recognized in 1841 on the Niger River, in West Africa, and 
in Martinique, and somewhat later in Sierra Leone and Gaboon. 
In 1842 an epidemic is mentioned as occurring in Rio di Janeiro 
in Brazil, and others in Tahiti in 1847, 1849. 1853-54, and also in 
Damascus in 1852. and in Cayenne in 1852-53. Other epidemics 
were recorded in Cuba in 1853-54, while in the latter year Scriven 
definitely proved its existence in India by demonstrating the 
typhoid ulcers found by post-mortem examination. In the same 
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year Thomson described enteric li‘Vi'r in New Zealand, and Ripley 
about the same lime in Fiji. In itSbs Massey recognized it in 
Newera Eliya, in Ceylon, while its occurrence in Trinidad and the 
Bermudas was known in iS()(), and Davidson, in described it in 
Madagascar. In 1877 Defant said it was cominf)n in Seiiegambia. 

Notwithstanding all this I'arly work, the fact of its pr(*valence in 
the tropics w'as not generally r<*cognized, t he disi'ase being concealed 
under the terms ‘ remittent fever ' and ‘ malarial fever ' \vith ulcers, 
which latter became the so-called * tyjdio-malarial fever,' which wc 
now' know to be a mixed inlection -enteric lever comidieated by 
malaria. The cansi' of this long delay in tlu' general diagnosis 
app(‘ars to have been the slow recognition ol t he disease by the pro- 
fession as a whole in England, whii h reflected itself u})on India and 
the British Colonies; wliile the autliontyof Morehead, \yho in the 
first edition <if his book. ‘ Researches on Di-M^ase in India,’ stated 
that typhf*i(l fev<T was unkn*)wn in that country, i-^ also believed 
to have had a deterrent (‘fleet upon the diagnosis of enteric Uyer 
therein. He. howevi'r, so^ni doubt (‘d the correctness of his (>riginal 
statement, for in he writers that in itS3f) he r(*cogiiize(l the 

dis('ase in Bombnv, and he (pioles a lecture given by (foodeye on 
seven cases of iinihmbted typhoid fever: still, he is ol the ()j>inion 
that typhoid fever will be lound in e\tra-troi)ical India 01 in inter- 
tropical provinces in t Ik* near proximity of the tropics. 

Another jxiint which prevented the general n*cogniti()n oi enteric 
fever was the snpp(*s(*d antagonism i»f malaria to it, and the 
immunity of malarial disti ids fioni its attacks. These views weie 
simply l)aS(Hl upon the opinion that all ri'initleiit fevers w'ere 
malarial, and that swelling and ulceration^ ol Pever’s jiat dies could 
take place in thesi* fevers: and tin* j)racliti<»ni'r in the tropics was 
cariTully warned that Ik* was not justified in asserting the (‘xistimce 
of typhoid fever from the mere cliaractt*!' of the post-iiiorteiii 
appearances, and that the so-called * typhoid sym])toms ’ were not 
peculiar to one form of lever, but miglit occur in all. 

Such teaching pr<jbal)l\ had a marked effect upon the diagnosis 
ot enteric fever in the tropii'.s until the recent est aid i slim cut of 
bacteriological institut ioiis, wherein a bacteriological diagnosis 
could be inad(‘. 

Still more recent is the general recognition of the fact that the 
disease may be ]jrevaleiit among tlie natives: in Ceylon, however, 
the fact that the malady is common among natives has been rtrog- 
nized for scvtiral years| and typhoid wards for luilives have been 
established, as well as a sjK cial typhoid hospital. 

It may now' be said that it is w'ell kiiow'ii that enteric fever is 
jirevalcnt in many, if not most, trojncal countries, and that it 
occurs, not merely in liiiropeaiis, but in natives also. 

Etiology. — Eut(*ric fever is caused by the />*. typhosius Ebi'rth, 
B. paratyphosus A B. paraiyphosius B Schottmiillcr. 

The description of these germs may be found in any manual of 
bacteriology. It is probable that there are several varieties of 
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each of these germs, and certain characlers luivt* bi'en givi*n in 
Chfipler XXXVI., p. 934. Of the IL typhosus, for instance, two 
varieties can be easily (lilTerentiat«‘d- -one rendering milk alkaline 
after an initial acidity; the other making milk permanently and. 

Of /i. paralyphosus B several varietic*s liave be«*n (h‘S(Tibed by 
Castellani. Ale.ock, and others. As regards the so-called B. para- 
typhosus (\ this term, used by s*‘VtTal observiTs, among \\iu)m 
recently Hirschfeld. covers difliTenl germs, one ol whiih is sero- 
logically idem i(‘aJ with B. aerlrykc. 

With regard to iUoB. typhosus of ICberlh, it is found in the iut(*S“ 
tine, not merely during the attack of fever, but during the. incuba- 
tion, and for a period extending perhaps as long as thirty years 
alter an attack -that is to say, the i)acillus has been grown from tlu! 
f.eces of a jhtsou thirty years aftiT an attack of enteric fever; but 
wlu‘ther it had exist rd in I he bowels for the whole ])eriod is naturally 
not kiKiwn, but it is possibhx In ol Iut \v(»rds, tJie bacillus can live 
in the bodies ol peo])le. lor wars afitT an attack. These people 
arc leservoirs or earners ol die b.ieillus, and may bi- called intes- 
tinal carriers. Peoph* who |).iss the bacilli in their fares during 
the period of mcnb.ilion are r,alleil preetnioiis intestinal earriers ; 
the patients p.issing die baeilli during the attack and convalescence 
arc called acute intesiinat earners : while peoph* who contimn to 
pass the bacilli in their fares foi a year or li-ss than a year alter 
an attack of c'literic fever are called temporary or transitory inies- 
tinat carriers : .ind those, in wliosi* laci‘S the b.icilli are found alter 
an interval ol longer than a year are called chronic intestinal carriers. 

Ill addition, tlu'i’e ar(' caineis wlio are nol known to have had 
ciii alt.ick of tvjihoid: that is to say, there ni.iy be people in w'hom 
the B. typh>*siis ICberth mav live lor an iiiikiu»\vn period w'ithout 
sUowdng any pathological signs at any time These are kiuiwii as 
paradoxical inlestinal carriers, 'riiis is possible, but it is also prob- 
able dial some, ol the e.arriers in ([uestion may have been cases of 
ambulatory ty])hoi(l, and thert‘(on* really I)elonged to the class of 
chronic intestinal carriers. As to the habitat of the bacilli while 
ill the carrier, it sii-nis that the gall-bladtler is of the greatest 
importancix w'hile during the actual attack of fever tlie bacilli arc 
to be found not merely in the intestinal contents, *bul also in the. 
iiioscnt<Tic glands, tlie s|)leen, and the circulating blood. Now', 
the propoiiioii of female carriers lo male carriers is as livt' is to one. 
This is a curious fact, aiul, moreover, tin* bacillus is often found in 
the gall-bladder. Now, tin* freipieiicv of gall-.stoiies in women as 
compared w'ith men is as three is to one: further, it is a well-kunwii 
fact that gall-stones are often cliscovered for the first lime at an 
autopsy; in fact, it is believed tlial only 10 per cent, ol the persons 
suffering from gall-stones show any sign of the disc.ise <lnring life, 
and it is a curious fact that the percentagi* of persons showing signs 
of gall-stones after an attack of enteric fever is 14 per cent. 

All these factors considcreci together, along wdth the known fact 
that B. typhosus has l)een i^lated on several occasions from the 
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centre of gall-stonrs removed by surgical operations, lend to 
support the view that the gall-bladder is, at all events in some 
cases, the home of the IL typhosus in a chronic carrier. Fornet, 
in 1909, has, liowever, staied tluit he believes the bacilli found 
in tlie heces of a carrier are. not descended from those wliich caused 
the attack of fever, but are. derived from a reinfection which does 
not produce any clinical symptoms, because the human host has 
attained a tolerance to the parasite, which therefore leads a siipro- 
ph5rtic existence, presumably in the lumen of tlie int(‘stines. 

The discharge of bacilli by means of the farc'^ appe^ars to be inter- 
mittoiit, and not continuims, which is a most important fact, as 



Fig. 658. — ^Curves ili.i’strati.ng Ntmufk hf 1 'i.iks and Cases of Kntkkic 
Fevi:h. (After t'. J . Martin.) 

the duration of llu* possible intermission is not positively known, 
and therefore it is difticult to say definitely w’hen the carrier is really 
clear of the parasite. 

The reason why w'omen nre more commonly carriers than men is 
said to be due to” the loss of resisting powder brought about by the 
decrease in the alexins ol the blood during the menstrual and 
puerperal periods, and this is .supported by the fact that, while the 
incidence of enteric fever is greater in females from fifteen to twenty 
years of age, the po.ssibility of becoming a chronic intestinal carrier 
increases steadily from tlu- fifteenth to the forty-fiflh year. A 
more probable reason seems to us to be that wonun are more liable 
than men to affec.tions of the gall-bladder. 
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With regard to age, it appears that tlic transitory carriers arc 
generally young— five to twenty years of ago — ^while the chronic 
carriers are usuaUy old— thirty to torty-five years of age. 

The greatest infcctivity of a carrier is during i he incubation period, 
and the first weeks of the attack of fi*ver; but chronic carriers are 
important in producing the <mdemicity of enteric fever in houses, 
groups of houses, and streets, as well as in institutions, etc. 

As to the method of infect i(»n of tlu* healtJiy by the carrier, 
evidence is being prodnet'd in favour ot food contamination. So 
far, the evidence produced in l.ivonr of milk contamination by 
carriers is very strong, and it is quite possible that water, dust, 
fomites, i^c., will all in course of time hv. shown to often obtain 
their infcctivity from carriers. 

The question of the infection of tlie house-fly (Musca domesiica) 
by means of ibo bacilli in llie f;eces of carritTs is most important, 
because the fly may lake t lie bacilli into its cro]) or aliment ary canal, 
where they not ineTcly increasii in amount, but also increase in 
virulence. Moreover, according to N icoUV work, it is probable that 
larvie may become infected, and 1hl^ infi‘( tion pass to the adult 
insect. The mouth-part of tlw fly cmisists of a proboscis {uide 
Fig. 469) with oral ]>rovi(le(l with tubules, so that solid 

particles and licpiids ])ass iq) readily. It is a matter of everyday 
observation that thi' lions(‘-fly aiiparenlly tastes (‘VcTylhiiig on 
which it settles that is to say. it extends its probo’seis and 
presses on the substance' on which it is standing by means of 
Its oral lobes. When this ]iroceeding is cari'fully exarnincMl, it is 
seen that the fly is regurgitating a liilh* fluid from its crop via the 
pseudo-trachea* of tlir oral l(#bes on to the solid substance, witli the 
view ot attempting to dissolve some of llu* solid substance so that 
it may be. able to jiass reculily .dong the minuit* pseudo-trachea*. 
This simple act is of ihcgiealesl importance pathologically, b(H:cinsc 
the house-fly is an <'xcr<-dinglv foul f**e(Ier. anci may absorb tlie liquid 
from the fajcc!S of a case of enteric fever or from tliose of a carrier. 

In this way the bacilli enter its crop, only to be extruded on to 
sugar, bread, milk, meat, the rim of a cup, etc., and in this way to 
gain entrance to the human victim. Naturally, the presence ()f 
carriers increases greatly the opportnnilv for tlie infection of flics. 
But it is not merely by the mouTh tliat the fly can infect food 
materials and utensils, but also by means of its tieces; for the fly 
dcfcccatcs verj^ frequently, and tin* typlioid bacilli can pass^rom 
its alimentary canal in an enhanced condition of virulence. — accord- 
ing to some authors — on to food, drink, or utensils, and so reach the 
human host. 

Intestinal carriers are not the solo carriers of the enteric germs, 
for, though more nwcly, the bacilli canVseape in the urine of people 
who have recovered from enteric: these pc'ople are called urinary 
carriers. It is not uncommon to find bacilli in both the fseces and 
the urine in the case of transit or>» carriers, bnt it is much more 
uncommon to find them in the fa*ces and the urine in the case of 
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chronic carriers if precautions arc* taken to prc'veiit the contamina- 
tion of the urine during or after micturition. 

In urinary carriers the /f. iyphosus lias its habitat gc*ncrally in 
the renal pelvis, whicli is usually chronically inflamed or cystic, and 
it has also a secondary habitat ni the chronically inllained bladder; 
but it appears possible that it may also live in ri‘C(*sst*s in the pc'lvis 
of the kidney, the bladder, the urethra, the prostate, and the 
vesicult'c sc'mmalc's, from which bacilli pass into the urine. The 
methods of urine inlec.tiviiy are the same as fa*cal infect ivity. 

'I'o suininari/.e, the rescTvoir or carrie r ol the/>*. iyp/iosits Hberth is a 
human host win* has suffered from eiilcTH* fe\ er, and who all ords food 
and prol(»ction for llie bacilli in the gall-bladder in ihe case of intes- 
tinal carriers, «»r in sonic* rece ss or rc*C4*sse.^ m llie urinary tract from 
tJie pelvis of the kidnev downwards, and m the male in the ])roslate 
and vesicuhe seminales in the cMse of urinary carriers. 'I'lns carricT 
p.asses the bacilli inl<i the extc'iior in th • f.ecc's and urine, and thi'Se 
may, in casc‘sc)f clc*fective hvgiemc surroundings, directly infc*cl air, 
food, c»r drinking-water, or niav be* conveyc'd by loin it es c^r by tlic'S 
to the: victim’s liands, or food, o’* food utc'iisiK. 

The problc'in of the can iers oi the paratyphoid bacilli is a similar 
one;. B. para/yphosus B is commonly nut with in JCniope, wluTe 
it is dissc'minatc'd bv means of intestinal carriers w'hcn it livc's 
in the gall-bladder; but its urinary carriers have so far not bcr'ii 
recognizcrl. It has, bowe ver, ixvn found in the common bouse-lly 
in 1911 by Nicoll. Its infcrtivitv ami its anlo-inlecli\ ity are wc‘ll 
kiiow'n. B. paratyphnsm A is prc^valent in India and ('eylon, 
where prerocions and aciilc* t'arriers aie freciiuntly met with. The 
germ, how(*vei, during the war has now become eoininon also in 
JMiro]X'. ft is known that it c.in live in the gall-bladder for a con- 
siderable time and pass onl in the fares, and seve-ral outbreaks of 
enteric fever have been traced to this sonic e. 

With rc'gard to llie gcMural cpieslioii of carriers, the persons most 
liable to be carriers are lir-^t of all those* who have bad attac'ks ol 
enteric fever, and, secondly, nurses and other attendants upon 
these patients: wdiile tlie carrier who is like ly te» prove nmst dan- 
geTous in spreading the infection is a ])erson w'Jio is in any way 
engaged in the* preparation or the handling of food intende*d for 
other people to eonsume, be*cause the infection of the liaiuls is a 
prolific source of infe*cli()n for healthy j^eople. 

Se^ far we* have merely referrc'd to Mitsca ilvmcsUca Linnans as 
an important ime*rini'diary liost for these* bacilli, but llie* fruil-lly, 
Drosophila ampclnplnla Loew, has be*en defiiiitc'ly iinjdicated by 
Dutton in lyog. With rc'gard 1e» llie aexusations against the bug. 
Clinocoris lectulariits Linmeus, and tlie Ilea, it can only be said that 
there is as yet no dehnitc proof tliat the}' play an active part in the 
spread of enteric fever. 

To summarize, it may be stated that //. Iyphosus, B. paratyphosus 
A, and^. paratyphosus B can escape.* fiom the bodies of precocious, 
acute, temporary, chronic, or paradoxical carriers by means of the 
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fcccs or the urine, and can infect food and drink directly or in- 
directly through the agency of flies, and by means of this infected 
food or infected hands the bacilli can gain entrance into another 
human host , and set up the infection anew. Of the foods and drinks 
which are of importance, the first midmost important is milk, while 
water, shellfish, fish, and dried fish, may also be mentioned as of 
great imj)ortance. Attacks have also' been traced to ice, and, 
indeed, no food or cooking utensil can be considered free from 
possible infection. Of great importance in the tro]ucs are un- 
cooked green vegetables, which are grown in gardens often manured 
by means of human excrement. Fiecally polluted dust and fa*cally 
polluted clothes must also be assigned a prominent ])lace in connec- 
tion with the s]>read of the disea^*. 

With r(‘gar(l to the cpidenucity of enteric ft'VcT, it will be clearly 
understood 1 hat 1 he basis of the epidemic as the basis of the endemic 
is the carrier, but the characters of the epidemic will largely depend 
upon tin* means by which the bacilli are iiitro(luc(*d into the new 
iion-immiine hosts. ()ft(‘n this is by Hies: lienee the name ‘ autum- 
nal fever ' sometimes ajiplied t(» the disease, because the local epi- 
(ItMuic take.s ])lac<‘ after the lime of tludr greatest prevalence. 
h-])ide,niirs due to milk will be found to agree with the clistribution 
of this food by. generally, one dairy. The present writers once, 
during an outbreak of enteric fever and dyseiitiTy in .a trojiical 
town, bought by chance a sample of milk which, oil investigation, 
wMs found to contain the /f. coli -a sure jiroof of human frccal 
contaminatiou, which might h.ive arisen from watering the milk, 
because water is olteii achled by the si-ller to llu* milk of Be.s indicus, 
an«l this escapes the. notice ol the Imyir, because the milk is much 
richer lhau that oijios iaifrus, and Iherehue does not ajipear to be 
diluted. ;\s the water mav have eonie Iroiii some polluted sourci' — 
c.fi., a W(‘ll or a roadside dr.iin -this is very dangerous. Epidemics 
due to oysters and other shellfish will agree with the seasonal use. 
of lliesi* she.llftsh, and may even be traced to certain breeding- 
grounds which may be situate near tin* mouth of a sewer, or in 
which the oyster-bed itself has become infected with liacilli. 
Another gtiod instance of the cause of small epidemics is the tracing 
of the infection by Hamer to the fried-tish slirtps so common in 
London. Hut the infection of food materials will not give rise to 
the sudden wi(les])read epidemic which will arise if the water-supply 
is contaminated. Maidstom*. in iSQb. had .l®),<)0(» inhabitants, of 
whom i,()oo persons suffered irom enteric fever during the iiiontlis 
of September, October, and Xoveinbor, due to contamination of the 
town’s \vater-su])ply. Tn the tropics polluted wells are a prevalent 
cause of endemic and epidemic enteric fever. The jirescnt writers 
were acquainted witli a town in which so-cnll(‘d ‘ rcMiiittent,' really 
typhoid, fever was very prevalent, and wheri* in a certain area the 
wells and the cesspits, which always contained water, were only 
separated by a wall one brick thick. 

The bacilli do not live when dried; still, it is probable that they 
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can live, attacbcd to particles of dust, long enough to contaminate 
food, which in certain tropical regions may become covered with 
dust. 

Prediaposing C rtzrscs. — With regard to predisposing causes, it was 
long considered that the native of the trppics enjoyed a partial or, 
as some said, an absolute immunity against enteric fever. This 
cannot be maintained, as wc know definitely that enteric fever 
is quite common in all races. The position at the present time is 
that, while certain authorities consi<ier that a considcTable number 
of cases of enteric fever still lii* hidden under the terms ' remittent 
’^fever ' and * simple continued fever,* and perhaps ‘ febricula,* as 
applied to natives, and especially i<' native children, who are not 
often treated by physicians trained in modern methods, still, there 
are others who maintain that theie is a partial immunity in some 
races — e.g,, such an immunity i*' said to exist among the native 
Egyptians, Sudanese, and Japanese, which is believed to be due to 
racial inheritance. This question has been investigated by the 
Board for the Study of Tropical Diseases in the Philippine Islands, 
and ably reported by ChainlxTlain, who finds that epidemics of 
great severity among Filijipinos are rare or unnoticed; that Widal 
reactions performed on tlie blood of 5()i hefdthy Filippinos suggest 
a comparatively r<*cent attack of enteric fever in about () per cent, 
of adults, but do not indicate that the disease is jirevaleiit in child- 
hood; that the native Filipi>ino scouts show a h)Wer typhoid rate 
than the white troops, possibly due to failure to diagnose the 
atypical cases; that more than «me-third of the cases of enteric 
fever, whether among Americans or Filijipinos, are entirely atypical, 
and cannot be diagnosed without laboratory methods. One-half 
of the total number of cases can, liowever, be diagiu^sed clinically, 
and do not differ from enteric fever as seen in tlie Temperate Zone, 
lie concludes that iniicli work still needs to be doni* among the 
natives to estimate tlie aetual amount of mild and atypical enteric 
fev(T which is occurring, aiifl to d(‘t ermine why extensive and 
destructive epidemics ar<* not more often seim. 

Our own experience in Ceylon causes ns to believe that t he disease 
is very jirevalenl Jiniong the natives of that island, and as 
dangerous among them as in luiropoans. W'hen the causes of 
death in the ra<*es of Ceylon were considered by us some years 
ago, it was noted that the total deaths contained the following 
percentages : 


Race. 

Enteric I'evcr. 

Simple Fever, 

, Remittent Fever, 

European . . 
Sinhalese . . 

Tamils 

Per O'lit . 

10*1 

7*6 

0*7 

Per Cent. 

1-7 

12*0 

1 7*3 

1 Per Cent. 

' x-5 

0-3 

3-8 
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Added together, tliesw? give— Europeans, ij-3 per cent.; Sin- 
halese, 19*9 per cent.; Tamils, 21*8 per cent. The incidence of 
enteric fever among these* peoples is probably more nearly approxi- 
mating the conjoint figures than those given solely under ILnteric 
Fever. Tamils are labourers on cstal(‘S, and cases of fever among 
them arc generally lumped together under the heading of Malaria. 

Age is another predisposing cause, for there appears to be a 
general consensus of opinion that twenty to twenty-five years of 
age is a period more susceptible to the disease than tile other 
periods of life, but no age period is free from attacks. 

During tlie first journey fnan the Tt*in])erate Zone to the tropics 
the metabolism of tlie young resident in tin* Temperate Zone is 
possibly somewhat disturbed, leading to a weakening in the anti- 
bacterial and phagocytic reactions, some authorities maintain; 
and hence, perhaps, his great liability to attacks of enteric fever 
and otIuT complaints. It must not be forgotten that the young 
new arrival is a]»t to oat to(» much, to drink too much, and, being 
stimulated by the heat— the bad effects of which at first he does 
not notice ---is apt to work too hard ami play t()o hard, or, in other 
words, to attempt to exhaust his system in every possible way, 
and to thoroughly disregard the evil effects ot the siiii; and we con- 
sider these indiscretions ])lay a certain role in the relative frequimcy 
with which these young new arrivals become infected. 

Young pc'Oide often live togi‘ther in what are calh'd * chtmmicries ' 
— t.tf., several of them live together in a house, while one of them 
runs the messing. These houses, having no proper supervision, are 
allowed to become most insanitary, especially with regard to the 
servants’ quarters, which are naturally tlu* nearest to the kitchen 
and the places in which food is stored. The. pollution of food in 
these places is often self-evident to tlu* naked eye, while the whole 
place looms with flit*s. More«)ver, tlie w»*akening of the svstem by 
venereal disease may j)lay a part in ])roducing the heavy incidence 
of enteric fever in new arrivals. In Heiigal 50 per cent, of the cases 
in Europeans occurred wit hiii one year of arrival from Europe. 

In India the disease* is believed to be common among native 
children and among Europeans born in India; thus it was noticed 
by Rogers that 4i'b7 jut cent, of the cases were under fifteen years 
ot age, whereas in Europe and America only 9*45 of cases are under 
fifteen years of age. 

As regards sex, we have already drawn attention to the apparently 
special incidence upon women between fifteen to forty-five years 
of age. 

With regard to the conditions of life, the poor whites living in 
insanitary conditions are very liable to be attacked, and this may 
account for the provalenci* of the disease among Europeans born 
and living in India, as may the natural habits of children playing 
among earth and rubbish, which are often more or less fscally 
polluted. But of all pr(*dis])(>sing causes, that of bad sanitation 
stands out pre-eminently first; thus Europeans arc apt to get the 
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disease most commonly in the dry season, when it is spread by dust 
and flics, and the natives in the wet season, when it may be due to 
water contamination. 

With ri-gard to meteorological condititms, we have nhserved that 
anything which prevents the heavy rainfall at the proper season 
tends to an increase in the enteric, dysentery, etc., rates; .and, 
al)siird tlKuigh it may read, certain observations which we made 
sonn* years ago led us to believe that the eruption of M(»unt Pelee 
may have had a disturbing effect upon the meteorological con- 
ditions, producing less rainfall, and j)reventing the filthy drains and 
other places being projx'rly flushed, and thus indirectly causing 
an increased incid('nce ol ejndemic intestinal diseases. 

Pathology.- ■ K liter ic fever is a >e})ticaniia wliieli is produced by 
the bacilli already mentioned entering tin* body by the mouth, and 
passing into the small intestine and colon, the lymphoid tissue of 
which they invade. In this tissue they increase in number, and 
pass via the lymphatics to the abdominal lymphatic glands and 
spleen, in all of which they muUi])ly. No doubt they veiy soon 
reach the blood, but are ])robably <piickly destroyed and their toxins 
neutrali7.ed, and so long as this continues the patient is without 
detinitc signs ol the disea>e. 'fhis constitutes ‘the period of iii- 
ciihatioii ' or latency, and may possibly be the. e xplanation of those 
persons who, though chronic earners of virulent typhoidal germs, 
maiiitaiii that they themselves have m*ver laid any illness. 

If the. quantity of antitoxin substances jiroduci-d are only suili- 
cient barely to neutralize the toxins, then an ambulatory or an 
abt)rtivc attack may c*iisue. 

When, liowevtT, llu‘ bacilli inuhi])ly in sucli numbers that, 
though still largely destroyed by tlie bade! i()l\ sins of the blood, 
there is insuflicieiit antitoxin to iieulrahzj- their liberated toxins, 
then the fever liegiiis. The ])ossil)Ie (‘Xplaiiatioii ol t lie intermit tent 
type of the fastigium of the tropics is that the sujiply of antitoxic 
sul>stanccs in tlie hlood waxes an<l wanes. The evitleiice in favour 
c»f the above theory is the presenci* of the bacilli in the fieces in tlu‘ 
incubation period, the ])resence of enlarged Peyer’s patches, 
mesenteric glands and spleen found aceideiilally in post-mortem 
examinations of people who have died from other causes, and in 
whom enteric fever was not suspected: the possibility of cultivating 
the bacilli from sjiec.irneiis of the circulating blood obtained during 
the first week of the fever; and tht conMaiil uec(‘^sitv for iiiimediali* 
dilution of this blood if a succc^ssful cull ure is to be obtained. 

Relapses can be ex])laiiied as being due to any cause which so 
disturbs the metabolism of ilie body that the antitoxin production 
d<icreases, and the germs again gain entrance to tlie blood in such 
quantity as to produce fever. 

The endotoxin contained in the bacilli Iws a markedly stimulant 
effect upon eiidotlu^lial cells, causing them to swell and to block 
small lymph capillarii's, thus causing ]>atches of focal lu^crosis in the 
liver. 
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The bacilli can occur in any part of the body, but they have a 
predilection for the lymphatic system. When arrested in the lym- 
phatics of the skin, they give rise to the rose-coloured maculo- 
papules so characteristic of the disease. The appearance and dis- 
tribution of these red maculo-papiiles in the skin of the anterior 
abdominal wall, chest, and back is believed by Cireenlialgh to agree 
with the cutaneous distribution of the nerves which supply the 
small intestine, the meseiit (Tic lymph nodules, and the splc'en. But 
this seems hardly possible, as papuh's can apjx'ar on the arms, legs, 
and other regions. It would a]>pear as though local heat was a 
more iinp(»rtant factor in their production than nerve-supply. The 
bacilli may attack tin* respiratory system, giving rise to bronchitis, 
pneumonia, etc., and they are commonly found in the gall-bladder, 
in which they cause cholecystitis, and may give rise to gall-stones. 
'rii(*y also j)ass tlirough the kidney intc» tin* urinary passages, and 
at times appear in large (piantities in the urine (bacilluria). 

They are also capable of living locally in t he t issues, giving rise to 
inllammation, abscess formation, and local death ot the tissue. 

It has already been noted that they can live lor years in the 
g.ill-bladder and the pelvis of the kidney, ])roducing the chronic 
inte'stinal and urinary carriers, who an' halde to inli'ct, not merely 
themselves, but otluTS also. 

Aulo-iufectioii may ])ossibly be the e\])lanation of such cases as 
have second or even third attacks, within a short piTiod* after the 
first attack. 

'file typical gradual ons(;t of the disease may be exidained by the 
struggle bi'tween the antitoxins of the Ixuly ami the bacterial tiixiiis. 

Tlie occasional sudden onset seen espeeially in the tropics may be 
due to lowered lesistaiicc, owing to many cans('s--c.j;'., climatic in- 
llucnci^s, other infections, etc. 

Immunity is geiUTally accpiired alter an attack, but second 
attacks are by no ine.ius raie: moreover, the inminnity is homo- 
logous —VIZ., ail attack of ty])hoid lever will protect against 
typhosus, but not against the paratyphoid bacilli. 

The fever is due to a h'sscned loss oi heat rather than to an in- 
creased iirodiiction of heat, and this is the reason why, in ordinary 
cases, 1 here may not be marked emaciat ion . 

Morbid Anatomy. — On opening the abdomen lu a typical post- 
mortem, the bowels will usually be seen to bi* distended with gas, 
and the small intestine will be noticed to pre.sent marked areas of 
congestion, ('specially near tin* ileo-excal junction. 

Th(‘ mes(mteric glands will be observe(l to be enlarged and ton- 
gest('d, as will tlu^ spleen and at times the liver. If there has 
bi'eii a perforation, a fiecal odour will be ])erceived on opening the 
abdomen, and there may b(' gas, fa'cal matter, round worms, or pus 
in the p(Titoncal cavity, while careful sixirch will reveal the pt'rfora- 
tion; ])ut care must be taken not to ariiticially perforate the gan- 
grenous, or almost gangn'iums, intestinal wall hy manipulation. 

On opening the intestines, it will be noted that the most important 
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site ol disease is, as already stated, iu the ileum near the ileo-caecal 
yalve; while the conttuils of the bowel will be noted to be of a 
yellowish colour, unless there has been a haemorrhage, when blood 
will be seen, or unless mi'dicin^s have been adtipuister^ which 
alter the colour of the motions. The Pryor's ])atches in the lower 
few feet of the ilcuin will he enlarged, prominent, and wdutish in 
colour, and covered, perhaps, with yellowish sloughs, or p^haps 
containing ulcers, which may be in the foim otone large cenfiral or 
several small ulcers. 

On inspect iiMi, a typical ulcer will 1)1 noted to have its long axis 
in the same direction as the long axis of the l)n\v(‘l, to be of oval 
form, with thin and undermined edges, aiul a base formed from the 
muscularisnnicosie, the inliltrated snhinucosa, or from 1 he muscular 
or even the peril oih ill coats ot the bowel; while in casi'sof perfora- 
tion ;i rent may be notieed through this last coat, permitting com- 
munication between the lumen of the Innyel and the cavity of the 
peritoncuin. In cases ol extensive hjemorrhagi* injection ot w'ater 
into tile carefulh" dissected out nieseiiteTie artery may demonstrate '• 
more or less correctly I lie soun:e «»I t lie bl*( ding. The solitary glands 
will also be seen to be enlarged and congested with slouglis pr 
roundish ulcers, while llu* mucosa Jiroiiiul tlu'se and the Peyor's 
patches will be seen to be intensely eongesled and red in colour. 
This congestion may be traced for a eonsid(Tal)le distance along the 
ileum and into the jejunum, but it is rare to find the duodenum or 
the g.astric mucosii in a slat e < »f aeut e congest ion . 

Tracing the bowel downwards into tbe asci*nding colon, it will be 
noticed that the mucosa of the Cc'eciiiu and ascending colon is often 
congested, and at times the solitaiy glands will be seen to be swollen; 
but as a rule they are not ulcerated. 

These typicarap])earances may be varied by linding only one or 
two Peyer’s patclies enl.irged, aial perhaps only one or two small 
ulcers, and v(Ty rari'ly there may be no signs biyond a catarrhal 
inflammation of the nuicf»si i»f the bowel. On the other hand, the 
ulceration in the region of tin* ileo-cjtral junction may be .so exten- 
sive that there are tmly ridges and islainls of intensely congested 
mucosa left, wliih* at other times ])ieces of the bowc-1 may be black 
and almost or tiuite gangreiKnis. 

The mesenteric "glands will be seen to bi* swollen and congested, 
and on socti*)U tliey will show niarki‘d congestion and perhaps pus. 

The S])lee.n is eiilargi’d and swollen, ilark rtd in colour, friable, 
with a tense, capsule, while the liver may also be (mlarged and con- 
gested, and may even on rare occasions show multiple abscesses 
brought about by a septic p>le])hlebitis. Tlie gall-bladdcnr and 
bile-ducts may be congested, or more rarely may contain pus, while 
the bile is usually light-coloured and w'at ery , but may be inspissated. 
The pancreas is usually normal, but we have seen it congested and 
even haemorrhagic. The suprarenal capsules iire generally normal 
in uncomplicated cases. The kidneys are usually enlarged and 
congested, with a capsule which strips'off readily; On scctioz^ both « 
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cortex and medulla arc seen to br congested, with often fatty 
degeneration, and more rarclj' small abscesses or infarcts. The 
pelvis is congested, but the ureter an<l bladder are usually normal, 
though signs of cystitis may be found at times. 

With regard to the thorax, if there is much nuteorism, the dia- 
pluragm may be noted to ho pushed up oonAlerably higluT than 
usual. The trachea and hroncid m«iy shmv signs ot iiillamniation, 
and in the lung pneumonia, hieinorrhagic inlarcts, pvieinie. .ihscesses, 
and purulent iniarctsmay he seen. The heart is usually ilahhy and 
without any sign of rigoi mortis, and is often ]>ale. soft, and friable, 
from fatty degeneration. Karel}’ will wgelal ive or iileerat ivi‘ endo- 
carditis or aortitis be found. 

Ill the iii'idc the thyroid gland may in cases of great rarity be 
seen to be iMilarged, and even to have abscesses. Then* may be 
congest ion and .ile«'ration of i lu* larynx and tonsils, but tJiey are not 
common in our experience. 1'he tongiu* will be .seen to be covertxl 
witli sordi‘s, and may, perhaps, show fissures. 

The brain is often congest I'd, as an' the meninges, but meningitis 
and other naked-eye signs ar('. rai ely met with. Venous and, much 
more narely, arterial thrombosis 'may be seen, while, Zenker.'s 
vitreous degeneration may he f<»und, t‘speei:illy in the adductors 
of the tliigb, the rectus muscles oi the abdoineii, the ]>ectoralis, 
and the <lia])hragm. and veiy ran'ly one t;l these drg(»iierated 
niust'les may be found ruptured aiul suirnimded bv hcX'inorrhages. 
The l)Oue-marrow may also bt' congested and show signs of focal 
iu*crosis. 

Finally, tliere iiiav be the signs oi the c.om]di(‘al it»ns or S(’([UeI;e- - 
as, for example, the arthriti'^ of the the abscesses in various 

parts of 1 lu: b«)dv. etc. 

The jnithological hislorv <»f tlieM* fioM-iin>rt eni a])peaiauei s may 
now be briclly related, liegiiimiig willi the liisioiy *»1 ihe lesions of 
the Fever’s patches. 

At first a I'eyer's ]Mtch or lvm|»Iioid follicle i'- hy])ei;emic, but 
tills is followed by <L prolifiTatioii ol the lyni|)hoid and e])il heboid 
cells of the follicles, together with a sw<*lling of the endothelial cells 
of the capillary vessels, and these log<’ther produce a more or less 
definite blocking ol the capillary vessi ls, which eaflses^ii aiueiuia, 
and produces the wliitisli colour of the by] )er plastic I ^eyc'.r's patches, 
to w'liicli attention has already been (Irawn. The typical bacilli 
can be found lying in the centre of tin* follicle, and also in the lym- 
phatic vessi'ls, not merely of the follicle, ])ut also of the subimicosa. 
Such is the coiulition dl the follich* about tlu- eighth to the tenth 
day, and now one of two things may Jia])])eii: either the excess cd 
lymphoid c«.*lls undergo fatty degeiuTat ion and absorption, with 
the result that the blood-flow returns, and the follicle becomes 
normal; or the blockage of the bloodvessels is increased by fibrinous 
thrombosis, with tlie result that tlie suj»erficial portion of the 
swollen follicle dies £md forms a slough, which, separating from the 
edges tovrards the c^tre, becomes an ulcer some, time during the 
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second week. These ulcers may increase in depth by an extension 
of the necrosis, and may lead to perforation; on the other hand, 
there may be a formation of granulation tissue over the base, which 
subsequently leads to fibrous tissue formation, and thus eventually 
to tile healing of the ulcer, which jirocoss is completed by the growth 
of the mucosa over the young fibrous tissue. The. site of a previous 
typhoid ulcer is often clearly visible as a <leprcss(*d pigmented area, 
which, on microscojiical e.vainination, is seen to consist of atrophic 
mucosa covering a 1ibrou^ subnuicosa, which is also often ^trophic. 

The mesenteric glands show at first h\pera‘inia and cell prolifera- 
tion, among which the typical bacilli caii be found. J^us formation 
may also be found at times. 

The spleen early becomes hypeianiic, and swells considerably, 
remaining cnlargi‘d until the tliiid or fouitli week. The capsule 
becomes tense, and the jnil]) assumes a dark red colour. The 
swelling is due to llie hyju neniia and cellular infiltration with leuco- 
cytes, endothelial cells, and macrophages, among which the typhoid 
bacilli may be found. During tlie third week the pulp becomes 
softer, and thcMalpigliiaii bodies become j>rominent, and absorption 
begins to take place, whii.h ]»roduces a ])aler colour in th(' pulj), and 
eventually leads to an increase in the amininl of fibrous tissue. 

'I'he liver shows cloudy swelling and fatty dc‘gcnerali(»n of the 
cells and spots of focal n(*er<»sis, which may be ])ioduced by accumu- 
lations of epithelioid ci*lls in the lyini>halic s))aees of the portal 
system, or to small areas of necrosis livn* eells owing to occlusion 
of adjacent capillaries. These foci are associated with clumps ol 
the specific bacilli. 

The kidneys siiow cloudy swelling of the cells of the e(»nvoluted 
tubules, hut in the cases when the kidney is sj)ecially involved t here 
may b<* considerable Iiypera-mia, together with perivast'ular cellular 
exudation and granular degeneration of the cells of llu* convoluted 
tulmle.s. 

The heart muscle may show fatty or, raiely, waxy degcniTatK»n, 
while endarteritis obliterans in the small arteriis is said to be seen 
in cases of sudden death without <»b\ ions cause. 

In the nervous system there are no very marked changes, but 
pigmentation 4)f the ganglion eells and leucocytic infiltration ol the 
perivascular spaces may be seen, as well as fatty degeneration of 
the nerve fibres. 

The bone-marrow is generally congested, and may show signs of 
focal necrosis, with hyperjdasia of lyin])hoid cells and clumps of 
typhoid bacilli. 

Symptomatology.— Tlnteric fever is a very protean disease, the 
(Jl^scription of which is usually <livided into incubation periiKl, 
onset, course, subdivided into weeks, relapses, and terminations in 
death or convalescence. In general terms, it may be stated that 
the fever presents physical signs and symptoms not unlike those 
seen in the 'remperale Zone., but a number of cases arc atypical. 

These atypical cases may have a slight and short attack of fevcjr 
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presenting but few sjrmptoms, and very liable to be overlooked, or 
the attack may be ushered in by some other fever — as, for example, 
malaria or dengue. We will first describe a typical attack with 
mild or severe symptoms. ■ 

Incubation . — ^The incubation period of enteric fever ranges in its 
known extremes from three days to tw'enty-threc days, or much 
longer. The shortest known period-- that is to say. the one with 
three days* incubation — ^W'as exceptional, the infection being due to 
swallowing a culture of virulent bacilli, and tluTefore it may be 
excluded for ordinary purposes. It is by no means easy as a rule 
to define the incubation periorl, and it is usual to Jigree with Murchi- 
son, and to state that it is most romnionly about two weeks (ten to 
fourteen days), but that it often less than this, and may possibly 
be as short as four or five days; while, on the other hand, it is often 
longer, and no definite maximal limit can be mentioned, because 
the study of typhoid carricTshas demonstrat ed that piTSfms, appar- 
ently in good health, may be infitcte'd with the bacillus, and it has 
further been shown that thest* people may suffer from auio-infection, 
all of which naturally complicate the. (|ueslion of the duration of 
the period of incubation. 

Wcthcrefore conclude that the usual incubation period for enteric 
fever is about two weeks. 

During this period the patient may apparently show no signs or 
symptoms of the disease, though at times lu^adache and genci'al 
malaise may be felt. 

Onset, — ^Typicallj^ the onset is gradual, the patient attending to 
his ordinary duties, though sulfering niori' markedly from the 
f(?eling of malaise and lassitude aiul from headache than during the 
period of incubation, and associated with these symirtoins there 
may be const ipat ion, or there may be iliarrlwra with pains in various 
parts of tile body, but es])eciallv in the back, the iliac regions, or 
the legs. At times there is a Iroublesome cough. The disinclina- 
tion for exertion, mental or bodily, increases, as does the. headache 
and tlie pains, until the patient feels so ill that he. consults his 
medical attendant, when it is found that the temperature is raised 
above normal (100" to 101’ V, in the morning) : llial it is higher in 
the evening (103® to 104® F.) than in the mornmg; that the pulse, 
though accelerated (80 to <)o per miniiti*), i'^ relatively slow as com- 
pared with the temperature, and may be dicrotic; while the tongue 
is coated on the dorsum, though red at the. tip and along the margins; 
the headache is generally frontal, and tliere may be thirst, vomiting, 
or cpistaxis, as well as abdominal tenderness and slight distension, 
especially in the right iliac region. If the case is observed early, 
a step-like rise of the temperature may be not(‘d ■ that is to say, the 
evening temperature is always slightly higln*r than that of the pre- 
ceding evening— while the. morning remission is less, until about the 
third or fourth day, when the temperature reaches 103'' to 105® F. 
at night. 

The onset, however, is often at3^ical in the tropics, the symptoms 
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being but little marked, and tlie patient, though feeling wretched 
and ill, perseveres with his work, and may never consult a doctor 
until well into the S(‘eon<l week of the fever, and in some casi'S may 
even advance farther in th(» illness than this before the complaint is 
diagnosed. 

With regard to the otlur atyjhcal onsets, it is well to remember 
tliat the disease is a S('ptic;emia, and that, following tlie account of 
the i)athology given above, any organ or system of tlu' body nifiy 
be sp(x:ially attackiwl. Thus, for <*xani])le. the nervous system may 
be specially attacked, with the result that iheniosi urgent symptom 
is a neuralgia, an earache, a backache, or pains n-scmbling those of 
ph'urisy; or, ;igaiu, tlure may be signs as though cereL)ro-s-]»iii:il 
meningitis were coming on. m there may be early di'liriiim. 11 tlie 
rcs])iratory system is sj)irially attackeii, the signs will be those of 
bronchitis, jmeimKmia. or suggestive ol aeutc* luherculosis. If the 
alimentary canal is select e<i, there will b(* symptoms indicating 
irritant poisoning or a]»])endichis; il the n'lial system is marked out 
for attack, they will resemble the signs of acute iK'phritis. The 
above remarks do not by any nnans rover all tlu* possibiliiiis ol 
the onset, but enough has heim saul to indicah‘ the nmarkably 
protean nature ot the signs and sym]>toms ol enteric liver, and ol 
the way in which it imitates otherdisi ases. 

T//e First ircrA*.— The early days oi tins week are as a rule occu- 
pied l)y the onset of the fevei, as deseribeil above, and olteii the 
medical attendant does not see tlie patient imlil about the end ol 
the third or fourtli da\ ol the illness. In the ln)j)ics, however, the 
attack is at times ushered in by some other le\ ei > as, lor e\ain])le, 
malaria, by whicli its symptoms aie more or less maski'd. It is, 
however, ])ossible, even at this early st.ige, to obseive, associated 
with tlu* synijitoms of the jiredominant disease, signs and symptoms 
which arouse suspicion of enteric fe\ ei . '1 his suspicion is presently 

converted into certainty as these signs increase in evidence, wliile 
the symptoms of the original ailment cleerease and fiiiallv dis- 
ajjpear. The signs and vvm]noms to winch we spei Killy n^fer are 
the alteration ol the teni])erature chart from one of remittent or 
intermittent fever in malaria to oiu* of more continued fever, with 
more marked headache, sli>wiiig the jmlsi', tlu* ajiiienrance of 
dicrotism, the signs of abdomiiial distmsion, the local pains, tlie 
tenderness, and ])eiliaps the gurgling in the rigid iliac region, and 
the altered condition of the tongue. 

During this lirsl wiek the facies ol the ])atieid becomes at times 
typical — i.c., the cheeks are Hushed and tlie eyes blight, and there 
may be some pboto])hobia. The decubitus is almost always dorsal. 
As the week proceeds, the patient becomes more or less apathetic, 
listless, and drowsy. Headache, noises in the ears, and pains in 
various ])arts of the body are the marked svmptoms of this we^k, 
while sleeplessni'ss is often anotlier mai'ked symptom. Delirium 
is, however, rare. The temperature continues high, l)eing usually 
from 103® to 104® F. in the evening, with a remission of a degree 
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or SO in the morning ; but in our experience a much greater remission 
than a degree or so is by no means unusual, and the temperature, 
as already mentioned, may assume an intermittent cnaracler. 
The pulse" is about 8o to loo beats per minute, often with more 
or less dicrotism, while the blood- pressiiii' varies, the systolic being 
about 120 millimetres, and the diastolic; about ()<> millimetres of 
mercury. At this stage of the disease; there is usually little or no 
change^ in the blood, though slight leueopenia may be ])resent. 
Tlie speciiic' agglutinin reac'.tion is not available, but the l>acilli 
can be cultivated from the blood. In nnr.oinjdicatfd rases the 
spleen is more or less normal at the rommenceiiient, l>ut enlarges 
distinct ly towards 1 lie end of t he w«*ek. 1 he rc'spiralory symptoms 
may cause* the patient murli annoyaurc*, es|K(,ially the dry, hacking 
cough, and there may be. signs* ol mild tonsillitis, pharyngitis, 
laryngitis, or bronchitis. Pneumonia must be looked upon rather 
as a c.om|)hValion than as a symptom of tlie disease*. The gastr<.>- 
intesiinal syin])toms ]>resent much variability. The mouth is 
olte*n dry, aiul the patient may be worried by thirst. 'J*he lips and 
tee-tli are* normal, but the tongue, which is moist, is generally coated 
by a white Inr on t lit* dorsum, wink* the tip and edges are i ed. There 
i.s litllo or no desire for food; the stomach is irritable*, and vomiting 
may e;e.ciir, (*specially il iiidisiTetions in feeeling an* allowed. The 
abdomeni is more or less dist(*ndetl. e*^pe'Cially in the region of the 
right iliac fos'^a, when* it is often i>ainlnl and teiule*!*, as, indeed, it 
may bo in other ])lae:es. There may be const ipation or there may be 
diarrlKca; tlie.* motions mav be of an ordinary colour, but more* 
typie^illy tlic'V are* ochre-ye'How. ft is not oftem that h;enie»rrliage 
is seen during this week, and is then generally small in amount: 
but its prest*iice is, in our opinion, a relafncly serious symptom. 
The urine is gene*rally elimiiiislu*d in e|iiantity, high in sjiecific 
gravity, dark in cohuii . with a m.irl edly acid re;at;tion, but theTe is 
usually no albumen, no coasts, anil the diazo-ivact ion eannot be 
obtained. 

'rile skill is hen and dry, with, howeve r, paroxysms of gre'ater or 
lesser amount of ]u*rsj)irat ion, followed by the j)rese*nce of more or 
h'ss sndamiiia. The typical ro^e spots do not as a rule appear 
liefore* the se*venitJi day, and th(:ie*fore will not lx*. tlesf;ribed umU:r 
I hiswt'e*k. At tim(*s a lilnisli subcuticular mottling is t o be observed, 
(*specially on the abdominal wall, towards the; end of this week of 
quite*, a dilfejreiit nature to the: bliiisJi spots (taches hteuaircs), which 
are geaierally assigned to the action eif lice. TIutc is e)fU‘ii » ye*l- 
lowish coleiratiem of thei palms of the hands, the late»ral aspe'cts e^f 
the fingers, and the soles of the fe'e't, some;time-s ealk*d ‘ Pliilipo- 
wicz*s sign,' which, howeveT, is by no means characteristic of 
enteric feveT. 

The most markee.! fe»ature* of the week i*^ the graeUial increase in 
severity of the' disease, as marked by tlu* growing apathy and 
dnlness eif the patient; the aggravation of the* symptoms, with the 
exception of the pains, which tend rather to abate towards thb end 
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of the week: the enlargement of the spleen; the possible occurrence 
of the tyi>ical spots ; and the continued fever. 

The Second Week . — The signs and symptoms described in the 
first week continue to increase, with the exception of the headache 
and local pains, which usually diminish and disappear by about the 
middle of the week. The tendency to haimorrliagc is, however, 
more marked, and the danger of perforation of the bowels has now 
to be considered, while the typical rose-coloured rash should appear 
to a greater or lesser extent ; the siuicific agglutinin reaction should 
be obtainable, as well as tlie diazo-reaction in the urine, while the 
specific bacilli are much more difficult to obtain from the circulating 
blood, but can still be rec.overed from the s]>lei:n, the fjeces, tin* rose 
spots, and often from the urine. Liver or gall-bladder symptoms 
and other complications may appear. With this introduction tlie 
signs and SMuptoms of the second week may be considered in 
slightly more detail. 

During this week tin* patient, who may have been up and about, 
is generally confined to bed, and may be seen for the first time by 
the physician. Tin* facies is dull] apathetic, and listless; the 
reaction time is prolonged for ans^'ering questions: the hearing 
may be dimiiiislied ; and the patient is drowsy. At night there 
may be sleeplesstiess and mild delirium. Th(‘n‘ may be slight sub- 
sultus tendinum. The decubitus is dorsal. Tlie temperature con- 
tinues high, varying from about 102 " to 105 ’ F., while the pulse is 
generally relati\Hdy slow (()<» to 104 > beats ]>er minute), although it 
may reach to 120. The dicrotisin may have disappeared, but the 
blood-pressure has generally dimiiiislied .somewhat, and the first 
sound of the heart is not as appreciable as normal. Tlie circulation 
is as a rule not good; tlie extremities are ajit to be cool, or even 
cold; and the hands and feet, or more usually the tips of the fingers 
and toes, may be ot a bluish colour. The nails often show signs of 
lack of vitality, and transverse ridges may he obs(Tved. Philipo- 
wicz’s sign may diliappear, or may persist Ihrimgh the wec‘k, and 
even later. The typical rose-red or jiink niaculo-pa]mles appe^ar in 
successive crops on the front «)f tlic abdomen or chest, lieginning 
about the seventh to twelll li days, though in exceptional casi'S they 
may occur as early as tlie fifth day, or tliey may be delayed as late 
as the twentieth day, while they may be entirely absent. Their 
number and presence dopcu<ls ujK)n some unknown secondary cause 
and not upon the sev^Titv of the attack, to which they bear no refer- 
ence. They are pinkish or rosi'-red, circuLar, slightly elevated, 
isolated maculo-papules about 4 millimetres in diameter, usually few 
in number, which disappear temporarily on pressure, but reappear 
as soon as the pressure is nmovecl. They usually last three to five 
days, mor« rarely as long as ten da3^s, a nd a s a rule undergo no change 
until they fade and disappear, leaving occasionally a brownish stain. 
They .are not associated with any subcuticular mottling, and are 
•but rarely met with on the face, though they may at times be found 
on the arms and legs. They continue to ajppear until the end 




Fig. 659A.— Temperature Chart of the Intermittent Type of Enteric Fever. 
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of the socoiul week, during the lliird week, or even during 
con\'alesceiu*.e. 

The lips and tongue at the commencement of the second week 
are in much the same condition as at the end of the first week, and 
if the attack is of mild or medium virulence, they may remain in 
this condition during llie whole week: but if the attack is severe, 
and it the i)atient into tin* typhoid state, they alter in appear- 

ance; ft)!’ in this ct)n<lition the i)atieiit lies on his back, breathing 
tiirough tlu* partially 0])en mouth, with the li]>s and teeth covered 
with the dark brown scabs, formed from e])ithelial dtUiris, miert)- 
organisms, and food, which are e.dh tl * sordes.' The tongue 
bectimes dry, and is covered with a brown or brownish-black fur 
or crust, and may have iiainful < racks: but this condition is largely 
due to oral sejisis, and is not part of the disea.se, and may be more 
or li'ss avoideil by car(‘lul nursing and oral antisepsis. The pharynx 
is geiurally more (»r less intlaiued. and may he ulcerated, iis may 
the tonsils, (iaslric disturbance, if ]>rest‘iit in the first week, is not 
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continued into the seciuid wi ^ as a nde, and i 1 is rare to observe 
vomiting in tins wirk iiiile'- tlu-re is sonn* (:om])Ji(;ation. Ihere 
may be coiistipalion 01 tlie.rr may be dianluea, aiui the motions arc 
olteii of a yt‘llowish colour, alkaline reaction and somewhat 

offensive odour, and inav contain slonglis, which will be recognized 
as greyish" yellow Iragineiits of tissue about an inch in h-ngtJi. 

Hitmorrhage said to occur in about 10 ])<*r cent, ol cases, but 
our experience would indicate that it is more fri'ijiieiit tJiaii this. 
It varies from a mere iraie to a sirious ha-morriiage, and most 
usually occurs from tlu* end of the second to the end of the third 
wei*k — that is to say, during the ])eriod of s(j>aration of the sloughs. 

Olteii then* are little or no signs or s\in])toiiis to mark a slight 
lux'inorrhage, but a profuse ha nioi rliage ])ri)duce.s S(*rious symptoms. 
Often a hfeniorrhage takes jilace without warning, but as it is knemm 
to be ])ossible, the attendants will be on tlie outlook for signs; and 
our ex]>eriencc is that there often is warning giv(‘n by the presence 
of a trace of blood in the motions, by the slight increase^ of the pulse- 
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rate, or by a slight drop in the temperature. In sudden severe cases 
of hsemorrliage the facies alters, becoming pinched and pallid; 
the pulse increJiscs in frequency, and the temperature drops perhaps 
quite suddenly. In very severe cases a sudden fatal collapse may 
take place before any sign of blood has hcvu visible in the motions. 

More or less iiii'teorisni is always prest‘nt during this week, and 
at times this becomes a great trouble to the palii-nt, and very 
rarely may reach to such a degree that it embarrasses the heart's 
action. It is dangerous in that it favours perforation, which may 
occur in thisweek, lull is more commonly met with in the third week, 
under whieli heading it will be described. 

IJsuallv the. S])l('en is distinrtly eiil.irgcMl during this week, and 
th<' blood shows an aiiaimia due to the n^diiction of red blood cells, 
while tile luemoglobin and the leucocyt(‘S are also reduced. The 
leiicojxmia is tine to a reduction of the polymorphonuclear leuco- 
cyti's and (‘osinojdiiles, while the mononuclear leucocytes are usually 
increased in numbers. Tlie ])resence of a marked leiicocytosis 



Fic. 05 i)C. — ^Tkmplrati’kk (hiAur <ik \ C\sv or I\vk.\tyi’Hoid 13 Fi-.vfcR. 
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would indicate the <ice.urrence of some coni] dication. The coagula- 
bility of the blood is reduced. 

Pain and tenderin ss may occur in 1 lie right hypochondrinm over 
tlu' area ol the gall-bladder, and i^^ olten (liie to a slight attack of 
cholecystitis, winch may also be indicated by slight enlargement of 
the liver, slight jaundice, and rigidity of the abdominal muscles. 

'riie lungs should be carefully watclu'd during 1 his ])eriod, as lobar 
piKMimonia may occur, and as the sym])toms are not marked, and 
rusty sinitum is rare, it may be ovt'rlooked. 

Rarer symptoms during thisweek are local neuritis, tel any, eye 
troubles, and ear comidications: but musimlar craiiij) js by no 
means rare, and may cause great inconvenience to the palitmt. 

The urine is febrile, and may contain albumen. Tlie diazo- 
roaction may api)e.ar before the rash, or iii.iy be deferred as late as 
the end of the third week. Bacilluria is h)und in about one-third 
of tlie cases, while urobilin and iiidicaiiuria are also faiily frequently 
met with. Acetone and diacctic acid occur, but may be due to the 
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Starvation. In mild cases the patient may show marked improve- 
ment during this week, and the temperature may decline gradually, 
and reach normal about the fourteenth day. This, however, is 
rare, and usually the temperature keeps high during the whole 
week, and the patient enters the third wvok with all the signs and 
symptoms of the fully developed attack. 

’ The Third Week. During the third week the temperature may 
gradually fall to normal about the twenty-first day in typical cases, 
and with this the various symptoms may subside and convalescence 
begin. In moderately si^'erc cas<*s airthe symi)toms described in 
the. second week may coat inue, but the f('ver niay be less, and may 
gradually remit towardN tlu* end 4)1 llu‘ weik. In the severer cases 
the feV4'r continues, and the ])atieiit into a condition com- 

monly called the ' status ty])hosus.* 'J'his is tlie week in which 
there" is a groat danger ol h;omorrhage and perforation of tin? intes- 
tine. 



Fig. WiO. — T empfraiorjs CjrART or a F)f)Vr.iK Ln-flction of Typhoid and 

I’ara rVPHOlD I? I'* I VJ- K.s 

In the .severe cases the teniperalure remains high; the pulse 
becomes quick; the tongue, teetli, and lips Ixrome covered with 
sordes; the diarrluea and abdominal dist^'usion beconm worse; 
and the t4)Xa*mia i)roduees delirium, at first mainly at night, but 
later more or less conlinuoiish': or the ])atient may dev<'loi) a quiet 
state of delirium, lying quietly in tlu* bed with tlie eyes open and 
staring, and quite uiu.oiiseious 4if \hv surrimndings. Tlie muscles 
are markedly irritable, and show iilH ilhir conti actions, trembling.s, 
and twitchings, with or without subsullus tendimim. Emaciation 
now progresses, and the aiuemia is more marked. This is the time 
lor the pliaryngo-ty]iln)id ulcer to ajqii-.ir, and 1 ynqianites develops. 

The great diiiiger of tin* tlnrd wec'k is ]>(Tforatioii, tvhich is said 
to occur in about 3 piT cent, of cases. It may take place in the 
mildest of cases, and we have seen it in one in w'hich only two 
small ulcers could l>e found at the post-mortem examination,' so 
that no case* can be said to be free from this danger. 

The symjitoms are oft<*n sud<len, stwere, stabbing pain in some 
part of the abdomen, and often reh-rred to tlie region of the right 
iliac fossa, but may also be rcfeired to the loft iliac fossa. This 
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sharp pain disappears, but is replaced by a more general pain all 
over the abdomen, which may be persistent or intermittent. At 
times this general pain may be absent. Sometimes, but by no 
means always, there is vomiting. Usually there is more or less 
collapse, as indicated by the pinched features and the quick, small, 
thready pulse. The temperature generally falls, but quickly rises 
.again; the abdomen becomes distended: the liver dulJicss is en- 
croached upon by the tympanites, and the breathing becomes 
tlioracic; while the urine may be suppressed. The prostration 
increases, and the patient may gradually sink and die. In other cases 
peritonilis may intervene before death. A small perforation may 
not i>resent the above typical symptoms, and may be only suspected 
at first by tile fall of tempemture and the rise of the pulse-rate. 

The Foiirlh Week , — In typical cases the temjicrature has fallen 
to normal by the commencement of this week, and the tongue has 
begun to clean and all the symptoms abate and gradually disappear, 
and convalescence begins. Now comes the danger of a relapse, as 
tow.ards the end of this week the patient begins to get hungry. 

In sov(Te case's the symptoms may continue unabated, and com- 
plications may occur. 

In protracted cases the ])aticnt lies in the status typhosus with a 
high temperature, passing urine and fseces involunt.'irily, and may 
die from cardiac failure, from perforation, or some other complica- 
tion. 

The Fifth and Sixth irctfAs.- -These should b(' weeks of convales- 
cence, but at any time a relapse may take place, while complications 
and sequelae may occur. 

Varieties.- -'Fhe various typos of typhoid fever may be classified 
in tlie following sequence: Ambulatory, abortive, mild, typical, 
sc'Vere, and the masked. 

The ambulatory is tyj)ically presented by a person who feels ill 
for some days or weeks, but goes .about his usual work, feeling 
exceedingly wretclu'd, until, j>erhai)s, someone, noticing how ill 
he looks, may lake, his tem})erature, and ])erhaps find it over 
T04'’ F. ; thereupon the jiatient st'oks advice for the first time, 
.and may be well into the second or even third week of the discasi'. 
More rarely a patient may go through the whok* attack without 
medical assistance. Often, however, the illness may begin with 
the ambuhitory variety and end with an exceedingly severe attack. 

Tile mild, the typical, and the severe, have been included in our 
general or typical account given above, and these are c.stimated 
to be about two-thirds of all cases of enteric fever. 

The masked type of fever is that in which one sjiecial group of 
symptoms is pronounced, as, for example, the nervous, with the 
severe headaches, neuralgias, early delirium, and other marked 
mental symptoms — e,g., mania or the signs ot meningitis. Another 
example is that in which the pulmonary symptoms are speci- 
ally marked — c.g., the early bronchitis or the pneumonia. Other 
examples are the severe ^gastro-intestinal symptoms, imitating 
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poisoning, or the signs of an acute nephritis. Lastly, the type in 
which luemorrhages begin early and are persistent is often spoken 
of as tile haemorrhagic type. 

One curious form may be just mentioned, as, for example, the 
splono-typhoid, in which th(‘ spleen is very markedly enlarged, 
without signs of malaria or relapsing fever. 

Complications and Sequei».--Tho most important complication 
is malaria, Imt dengue and certain unclassified fevers of intestinal 
origin arc* occasionally met with during tin* first week, and com- 
plicate the diagnosih. l^t'dsores and boils are not intre([uent 
complications, and loss of hair is a fre(pu‘iii sequel. Venous throm- 
bosis in the femoral vein is a frequent coin])lication, and infarction 
may occur in various oigaiis. Arterial thrombosis is niueli rarer. 
Acute asceiuling myelitis is noted, while joints may be attaeked, 
giving rise to a typlioidal arthritis, and the spine to a tyidioidal 
spondylitis. J\:riostitis of various bones is not rare. Inflamma- 
tion of tile lliyroid gland may also occur, llicmorrliage and ])er- 
foration have been note<l. Iritis, orbital cellulitis, and ])uruleiit 
choroiditis have becMi recorded as due l<i typhoid fever, but ])unilent 
otitis mi'dia anil mastoiditis, describeil as associated witii tyjflioid 
fever, are generally due to other causes than the typhoid bacilli. 
Appendicitis and meningitis may also occur. 

Relapse. —Oni^ of the. most inqxniant seqiu‘ls to an attack of 
enteric fever is the r<*liipse which may occur at any time during 
the three or four weeks following the iiill of temi)eratiire to normal. 
It usually resembles an ordinary attack of typhoid ^e^'er. 

Diagnosis.- -The diagnosis o'l enteric iif typical cases is not 
diilicult, being based principally on the slow oiist^t of the fever, the 
enlargement of the spleen, the pies<*nee ot roseola at the beginning 
of the si'cond we<'k, the apatlulic ap]n*arance of the patient, the 
loucopeiiia. Every medical man, liowever. jiractising in tlie tropics 
has noticed that entiM'ic fever there, iiuieh more frequt'iitly than in 
teinperale climates, presents an atypical course. The tempiTatiire 
chart may be very irregular, soineliines of a well-marked remittent 
or intermittent t^)e (Eig. ()5q); the enlargement of the spleen may 
be absent during the whole course of the disease, or in other cases 
it may be much more imlarged and harder than is usually the 
case; roseola, invisible, of course, in natives, may be absent in 
Europeans, while at times these m.iy present a profuse rash. In 
a few cases some of the peculiarities im-l with, especially the very 
irregular type of temperature, are ex])lained by the presi'iice of 
two infections — typhoid and malaria. Individuals who have liad 
an attack of malaria may harbour in their splt*en Laveran's 
parasites for a long lime without any symptoms, but as soon as 
the resistance of the organism is diminished by any cause like a 
chill, a disorder in dietetics, or the onsi*t of some disease, an attack 
of malarial fever ensues. When thesi* malarial carriers develop 
enteric, the malarial infection breaks out again, and probably 
modifies the course of the temperature. It must be admitted, how- 
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ever, that in the largest number of cases no sucli explanation can 
be found. As regards a clinical differentiation of the three varieties 
of enteric — ^typhoid, para B, para A — ^tliis is impossible, at least in 



U. — ThMriiKATl’Rr ('JI M«T OK A TkIIM.I: iNKi'CJluN Ot 'rYlMlOlO, 
l*ARATyrHOll) A ANIJ 1) l*‘LVItRS. 

the tropics. With these clinical cliniciilties the baeliriological 
diagnosis of (‘iiteric fever acipiires in tJie tropics even nioie import- 
ance than in t t'm])erat e climates. 

'File bacteriological diagnosis of enteric is based on the following 
methods:--- 

1. Agglutination test. 

2. lljemoe.ultnres. 

j. Search for tin* eiiU'iic bacilli (B, iypliosui>, B. puruiyplioHUs A, 
B. paraiyplitisus B) 111 stools and urine. 

■j. Splenic puncture. 

5. Ophthalmo-roaclimi and cuti-reactioii. 

(). Subcutaneous inoculations ol dead cultures and Vincent’s 
splenic diagnosis. 

7. Complement iixat ion. etc. 

The first two pnH <*ssi*s are really the cnily t>nes of jaactical im- 
portance, but a lew words may besaiil .dso oiiscMiieof the others. 

Aooi.O'llNAiJnN 'fi si (WiDAi iioN). 'I’ll is test is based Oil 

the work of (jriiber, Durh.iiu, Widal, and (iruubaiini. ICither tlie 
microsco])ical or t he. macroscopic melln>dmay housed. The simplest 
way to perform the microscopical test is to place on a slide IQ loop- 
fuls of broth and I of blood, and mix the whole gently together. 
A loopful of this dilution is then mixed with a loopfiil of a young 
typhoid broth culture, a hanging-drop made, and the ])reparation 
examiiu'd microscopically for agglutination alter one hour. The 
technical details may be found in any textbook on bacteriology. 
It suffices here to say thai the blood should lie suffici(‘iilly diluti'd- 
at least i in 40— and the agglutination slioiild be first tried, using 
the tyidioid bacillus, and if tliis is negative, the i>aral\q>hoid A and 
the paratyphoid B bacilli. If the medical man in attendance 
cannot perform the test himself, he should send the blood to a 
bacteriological institute. The sample of blo< kI is obt ained b^^ prick- 
ing tlu* finger and collecting a few drops of blooil in a ca]>illary tube. 
After closing both ends in the flame, the tube is packed in cotton- 
wool, and despatched to tlic bacteriological institute. 
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Macroscopic tests (sedimentation test) are also in use. and various 
forms of appsiratus (agglutinomctcrs) can be obtained, which enable 
the general practitioner to carry out the test himself without using 
a microscope. A convenient rapid method is Alcock*s, the blood 
being diluted very little and examined after only a few minutes. 
Dreyer's method, using specially standardized emulsions, is useful, 
as this method renders much easier the making of agglutination 
curves, which are of great practical importance in the diagnosis 
of enteric in inoculated individuals. Technical details may be 
found in any modem textbook on bacteriology. 


In the tropics, even at the present time, onu is apt to lx? asked what value 
is to be placed on the result of the agghitiiiiitioii reaction. Some medical 
practitioners are inclined to be sceptical, while otlurs tend to b.ise their 
diagnosis .solely on the lesiill ol the test. We would cnii>hasize the tact that 
in enteric fever, as in any other Kicterial disease, in order to come to a deiiiiite 
diagnosis the results of the clinical examination and those of the lalxiralury 
must nut Ixf ilis.sociated. 

The firactitioner should give liis ritteutioii to the ffillowing points: — 

Reaction Xegahve.’--{i) The reaction is generally cil^scnt during the first 
week ot the disease 

(2) In some v<*ry rare cases — ui our exjxirience generally of very malignant 
tytxs — the test mtiy remain negative during the whole cour.se ol the malady. 

(3) The reaction with the Jtt. typhosus -wluch in certiuii tropical labora- 
tories is still the only bacillus ot the typhoid group used for the test* is 
negative in two varietie.s of enteric fever - paratyphoiil A and i^aralyx^boid Ji. 

Reaction Positive. — (i) When the reactitm is positive, it should be remem- 
bered that the blood may contidn spccihc agglutinins many years after an 
attack of typhoid is over. In the event of lever in such a case the medical 
man who would solely rely on the Widal ic*st would easily fall into error. 

(1) The rcMction i.s not rarely positi\e in c..ises ot jaundice, but recent 
rc.searclK's have demonstrated thet fact that these cases are in reality often 
due to the colecystitis c.iused by li. typhosus. 

(3) The reaction is p<isitive 111 vacciiialeil jhusdiis for a variable xx‘iio<l of 
lime after inoculaliun. 

(4) One must lx* sure that the test lias Ix'eii Ciirried out with sufliciently 
diluted blood. A dilution of i 111 40 is sullicieiit for ordinary piir^ioses. 

H-BMOCI'LTVRKS.- Two methods raiiy bct us(‘d— the so-called 
* dilution method,’ introduced by Castcllaiii in 1898, and the ' bile- 
enrichmcnt method,’ introduced by Drigalski and Conradi, and 
modified by many authors. Tlie latter is at the present time to be 
preferred, being simiilcr. The former is still of use when a mixed 
infection is suspected, as, for instance, a typhoid-pneumococcus 
infection. The pneumococcus and many other germs would grow 
badly, or not at all, in bile media. 

Cfastellani's Dilution Method , — The region of the bend of the elbow 
is cleaned with spirit or ether, then disinfected with pcrchloride 
lotion (t in 1,000), then a little spirit or 'ether is poured again on 
the skin, or the region may be simply painted with tincture of iodine. 
When this has become dry, a few c.c. (2 to 5) of blood, by means of 
a. sterile all-glass S3Tinge, are taken asepticmly from a vein of the 
region, generally the m^ian basilic. The blood is immediately 
added to several large sterile flasks (at least three), each containing 
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200 or 300 c.c. of faintly alkaline broth. A dilution of about i in 
100 to I in 200 IS generally sufficient. The flashes are incubated 
at 37® C. Generally, after twelve to twenty-four hours in positive 
cases, the broth becomes cloudy, and shows a growth of the germ. 

The germ, of course, must be further identified in the usual 
way by cultivation in milk, various sugar brol hs, and by the agglu- 
tination test. The method gives satisfactory result s, Ihe/f . typhosus 
having been found by Schott miiller, Auerbach, Widal, Pinot, 
Vegrds, and others, in a percentage varying from 70 to too per cent. 
The novelty of the method is the dilution of the blood in a very large 
amount of* broth instead of employing the usual small quantities 
of the medium. This simile innovation makes all the difference 
in the result. With the old methods the majority of observers 
failed to detect the germ. Tlu'se satisfactory ri'sults are probably 
dfte to the fact that the blood being greatly diluted, the agglu- 
tinins arc also diluted, and any bactericidal ])ropertieh of the blood 
scrum greatly weakened. 

(hldcmeislcr rccommonds liution 111 stpiiK* wmIlm', wink' Cunimins and 
Cuinnuiig cniihidiT a soliitioi (d 0*5 ]>ci cenl. taurochul.ito of soda to be a 
very cifK'icnl medium. 

Drigalski and ('onradi's liile-hnric/imcHt Method,- We use the 
following modirication : z to 5 c.c. of bl(H>d are withdrawn from 
a vein by means of a sterile syringe (see above), or if .a vein 
puncture is objected to, a deep i)rick is inaile in a finger, and the 
blood colli'ctecl and dropped in Coh'inan and Buxton’s gfyceriiie- 
ox-bile medium, wliieli consists of ox-bile ()o e.c., glycerine 10 c.c., 
peptone 2 gramme^, iliNirilmted in small flasks, i‘aeh ciMitaining 
20 c.c. of the medium. If the blood is taki*ii in the evening the 
percentage of positive resulis seiuiis lo lx* larger. 

Oi'ilTiiALMO-DiAi.Mise. - M* U,u ml rodiircil :i mi'thdd of diag- 

nosis similar to the t)])ljLtli.i 1 iuo-di.i^iioNis d UiUMrulosis. An c'xtraot of 
typhoid licLcilli, spi*ua ly iMciMird, is used. A drt>p is inslilk'd into the con- 
junctival sac; .iflei two ^ tlinv hours, li tin c.isc is typlioid, tlie conjunctiva 
bcconic.s very rod, and Im* mtl.iiiimation jHM'sisis'tor two or three days. 

Ci!11-Keactio.n. Attempts have lK*eii in.ido by several authors to evolve 
a method of 4 *uli-rcai lion lor enteric in unalogv lo 1 lial which has been done in 
tuberculosLS. 'I’hc results have not been very s.itisf.u:tory. ^ 

SiLVKSTRiNi’s Tkst. - A .siiiaU .'imoiiiit oi broth lytihoid ‘culture killed by 
heat is injected subciitaneoubly. If the case is t yplioiil, t his procedure induces 
a sharp rise of the temiK'raturo for a d.iy or two. 

Complement Fixation.- -A comjdeinent fixation lest has Ix'eii worked out 
for typhoid, para A and jaira 15. by several .mtliors. but its u.so has not 
become general. 

Vincent's Spleno-Keactid.n.- Vnirent has notued that in many cases 
after the sulicutanooiis injeclum ol dead vacemo I In* .splecMi l)econie.s teiii- 
porarily distinctly larger. The reaction is s])ocilic viz., a patient suflering 
from typhoid show.s an enlargement of the .spleen if he i.s injec ted with typhoid 
vaccine, but not if injected with paratyphoid A (»r pai.i typhoid IS vaccines. 

Spleen Puncture.- Ihe point oi maximum s]>li*eii 4lu]iu\ss is found, the 
skin is disinfected by painting with tincture of iodine, and the puncture made 
by using a sterile syringe supplied with a long, strong needle. A lew drops 
01 splenic blood and juice are olitaincd with facility, and should Iw immediately 
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sovrn in bilc-glyccrinc medium. The method gives good results, but is -not 
advised as a routine procedure. 

BAcrr.RioLOGicAL Examination of Stools for H. typhosi's and Paka- 
TYPHosrs A AND B.— A small portion of the stool recently passed and c(»llocted 
into a sterih* vessel is smeared on several large MucConkey’s agar plates. Xlicbc 
arc incubated for twenty-four to forty-eight hours at 35'' to 37” C., and then 
any suspicious white coloni(\s turther investigated. ' As is well known, on 
MiicConkey’s merliiini the colonies of coli like bacteria arc red, whde those of 
the typhoid aiul dysentery group af>i)car whitish. Instead <if IVIacConkcy’s 
agar, the Drigalski'meiliuni may !k‘ u.sccl, or Holt-Harns and Teague's nietliy- 
lene blue-cosin luedium, the inoculation ol which may be il(»ne from a growlh 
of the fiTces in Douglas’ pejitone-liet* hroLh. 

Ca.stellani’s CoNTEMPOKANEoi s Gas-Ai'.i.lu TINA I ION Test.-- Tweiity 
tubes of salinn (or ralhnose) ivptone wMlei, each containing a small fermenta- 
tion tiilx‘, are used, and to e.ieh tiilw* 1 j dn^ps of trivalent typhoid and para 
A and para IJ agghitiii<Lting serum are ailileil, or i <lrop of each mono- 
serum may lx* added iii>te«'id ot ihi- tm.deiit one. J''nch tulv* is inoculated 
from one of the lactose non- lermeiiting white colonies present on the MacCoiikey 
plates made from I lie siisjM'c'ied f;eiMl matter. The mix's are placed in tiie 
incubator at ^5^-37 lor twelve to twenty- lour hours and then examined. 
All tulx'.s showing ilitluse turbidity or gas, nr both, are discarded. If one (or 
se venal) of the tulns shows agglu'linaled grow'th as w'ell as aliseiice of gas a 
diagnosis of enteric may Ik' made, at once, lor practical purpews. 

If the scan h is limited only to typhoid aiul not para \ or para D, it is better 
to use gluco.se-tX'pl one- water tuU's slightly tinged with litmus, to which 1-4 
drops 111 typhoid agglutinating iiioiuiserum h.ive been adrled. It one oi the 
tubie.s (or sever.il) shows agglutiiiatiiin and aKsence of g, is 'while, the medium 
has taken a teddish lolour (acidity), the diagnosis ol typhoid may !)i‘ iiiiide. 

Casstellani’s Poiisi'Ui-M Mi* nioii. This is .111 .i^ipln .1.I1011 of r.asi el lam's 
geneial method to i.sulate ti bacterium from .1 nii.stiiie ol otluT liacteria by 
using a multivalent .seium which wriil agglutinate' and di‘lay the growlh of all 
or most (ff the luicteria present, \ehilc it cku's not iuilueiicx' the growth oi the 
germ or group ol germs one di'sir<‘.s to isoJat • Great diilic.ulty, however, is 
found in preutue m prep, mug such a .serum, the liesi mc'tliofl ol prep.inittoii 
being tlicTl of mixing several pliinvaleni .sei 1. 'I Ik* poliserum method may 
be carried out in v,irious way.'». Two ni.iv le mejuiorK'd: - 

1 . («) Tnoculate with the bu d in.it tei to m- Jiui'stigaled sevenil lubes oi 
taurgcholate of soda ]»e|Uone w.iter. or ihnwiiing, (bhnure, and Mackif‘'s 
ielluriV acid tH*ptone wMler ni.iy lx* used. 

{b) I mined lately attir, or ix'ttei iiiini *diatei\' before, the inoculation, add 
3 ^rops polyvalent laclOM'-lermeiniiig in estin.iI-Kictena seruni. \ dro|)s poly- 
valent iioii-liictoso feriiK'iiling l.ee.il b.icti*iia seriiTii (f/. f>rolciib group, etc.), 
taking care to use sciinns coiit.iiiiiiig 1 iilv a very small amount of typhuiil 
coagglutinin; or senmis lan lx* used lioin which tlie typhoid coagglutiiiiii has 
been removed by alisorption 

(t) Incubate hir twelve or twenty- Jour hours, then make idales on Mac- 
Conkey. Conradi Diigalski. nr similar media, from the most sujierficial portion 
of tlie liquid moilium, ..nd investigate further any suspuiims colonies which 
may develop, testing them witii typlioid, jiaraiyphrud A. and paratyphoid B 
serums, etc. When there are many fincculi oJ agglutinated baulli also in the 
upper portion of the.tulK*. these may lx* got rid of by a sliort centiifugation. 
A short centrifugation with an ordinary electric cenlntugc will cause the agglu- 
tinated bacilli to fall to the boUom, while it has practically no effect on the 
non-agglulinatcd germ-s in young cultures. 

«2. Instead of inoculating the suspected fas:al matter direct in taurocholate 
p^tone water and poliserum. the stool is plated on MacCoiikey 's medium. 

fifteen to twenty-four hours' incuUition at 3.5*"-37®C. all the white 
colonies (lactose non-fermenters) arc inoculated in a lube of t^'plonc water, 
to which has been added 2-3 drops of the poliserum for lactose iion-f(*rmentcrs 
wart from enteric group. After fifteen to twenty-four hours’ incubation 
‘the growth from the top of the tube is further investigated. 
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- Bactbuoi^gical ExikifziiAnm pF UKiNB^Thd ttdiie dioold be oollacted 

,a8epticall7[« It. women a catheter should be used. In males this is not neces- 
sary^ It is sufficient, after puiiMng the glans and meatus first with a dis- 
inwoting lotion, and then with boiled watev, to make the patient pass his urine. 
Any germ of the anterior portion of the urethra will probably pass with the 
first. portion of urine, which is thcoiwn away, while the £aet portion is coUeoted 
into sterile vess^, and immediately sown in tubes contaming and 

Buxton's bile-glycerine medium. These are incubated at 35^ to 37* C- for 
tgpnty-four to tnixty-six hours, and then the further bacteriological investiga- 
te is carried out in the usual manner by making plates, etc. 

Dxazo-Rbactzon. — chemical laboratory test often used is Ehrlich's diazo- 
reaction, which, however, is positive in several other febrile conditions. 

Marris's Atropine Test. — Marris found out that the injection of ^ grain 
of atitipne sulphate in fevers of the enteric group hardly accelerated the pulse- 
rate, while in patients sufiering from other diseases such an injection will 
increase the rate of the heart by some twenty to forty teats per minute in 
tlie same manner as in normal individuals. 

Marns'9 technique is as follows: — The patient should lie horizontally, 
terfcctly quiet, and the test should be carried out at least one hour after meais. 
The pulse-rate is taken and recorded minute by minute until found to be 
steady. . This usually takes ten minutes. An injection of a'i grain of atropine 
sulphate is then given in the deltoid region. The patient remains absolutely 
quiet, and after twenty-five minutes the pulse-rate is taken and recorded 
minute by minute. An increase of the pulse-rate about twenty or more 
Iier minute indicates that the patient is not suilcring from enteric. If the 
increase in llic pulse -rate i.s only ten beats or less, the reaction is suggestive 
of enteric. 


Diagnosis Of Enteric in Inoculated PERS(»is.~The diag- 
nosis of enteric in inoculated persons may be very difficult, the 
symptoms being often most atypical. Moreover, the cominonest 
laboratory test — agglutination— is of little use unless carried out 
according to certain methods. 

It is well known that in individuals inoculated with the triplb 
vaccine typhoid and para A and para B, specific agglutinins jdevefo|x 
for tile throe germs, as was shown by one of us long ago. The maxi- 
mum agglutination litre is reached two to three weeks after the 
first inoculation, then the litre falls at first — for a few weeks — 
rapidly, but later on in an extremely slow, gradual manner, so dow 
as to remain practically constant for months and years. After two 
months from inoculation only very exceptionally one finds an agglu- 
tination limit greater than i in 320 for B. typhosus and B.para- 
typhosus B, and forZJ. paratypbosus A greater than i in 180. There- 
fore, in a person inoculated longer than two months, if the agglu-' 
tination limit is higher than i in 300 for B. typhosus or para B, or 
more than i in 180 forB. para A, and there is fever, a ^oyisional 
diagnosis of entenc may be made. It is always advisable, however, 
as emphasiaad especially by Dreycr, Walker, and Gibbon, to take 
the agglutination titra at intervals of three to five days several times 
during the coicrse of the suspected fever and make an agg]ut 4 nation 
curv^orB. typhosus^B. paratyphosusB, andB. paraiyfmosu$ A. 

'7 ' If 'the ag^utination for B. typhosus exhibits a regular rise, w 4 tb 

nSaxiinum Qf even 100 per cent, in the third or fourth weeds from 
of fever^ and then a subsequent regular fall, as seen in non*- 
'"^loculated subjects, but starting from returning towards the 
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higher base line of inoculated persons, while there is little or no 
rise in the agglutination titre for J5. paratyphosusB or A, vl diagnosis 
of typhoid fever may be suggested with great probability. 

If there is a regular rise and subsequent fall in the agglutination 
for B. paratyphosus B, wliile the agglutination titres for B. i^hosus 
andfi. paratyphosus A show only a slight or no increase, the diagnosis 
of paratyphoid B may be suggested. 

If there is a regular rise and later fall in the agglutination titre 
for B. paratyphosus Ay while the tiire for B. typhosus and B. para- 
typhosus B is only slightly raised or not at all, a diagnosis of pstra- 
typhoid A fever may be mad<‘ willi a certain degree of jirobability. 

If there is a very distinct rise in tlie agglutination lor all three 
germs or any one of them, tlnne is the possibility of the patient 
suffering from one of tlic tliree levers with non-specific agglutinins 
for one or both tlie germs producing the other two, or there is the 



Fig. O62. — Tempbraturb Chart of a Triple Infection: Typhoid and 
Paratyphoid A and B Fever. 


possibility of the patient suffering from a mixed infection. In the 
first case the agglutination curves are generally synchronous, 
and the germ for which the agglutination is highest is often the 
infective germ. 

In mixed infections, whether in inoculated or non-inoculated 
subjects, the agglutination curves for the various infecting germs 
are as a rule not synchronous, and follow their ordinary course 
independently of each other. 

To carry out the above tests it is necessary to have recourse to 
an accurate quantitative method, and we recommend for the 
purpose Dreyer's standard agglutination method, using standard 
agglutinable emulsions. Details will be found in any modern 
manual of bact^iology, such as Hwlctt's seventh edition. 

Of course, in inoculated persons the search for the infecting organ- 
isms in the blood, stools, and urine, as already described, is even of 
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great^ importance than in non-inoculc'itcd individuals. Marris's 
atropine test may also at times help the diagnosis of enteric in 
inoculated people, the test apparently not being affected by previous 
vaccination. 

DUIerential Diagnosis. — The term ' enteric fever/ as already 
stated, is used to cover llirce infections — ^typhoid fever, para- 
typhoid fever A, and paratyphoid fever B, which clinically, at least 
in the tropics, cannot be distinguished from one another, except by 
bacteriological methods. Enteric fever imitates many diseases, and 
many diseases resemble enteric fever, and this renders tlie differential 
diagnosis complicated and diflicult. Of the many fevers which may 
possibly be mistaken for some usual or unusual attack of enteric 
lever, we have chosen the following for differential diagnosis — viz., 
malaria, the relapsing fevers, dengue, undulant fever, plague, yellow 
fever, typhus, influenza, trichiniasis, acute miliary tuberculosis, 
appendicitis, pneumonia, rat-bite disease, psittac<»sis, parenteric 
fevers, ulcerative endocarditis, and pyaemia. 

Malaria . — Intermittent fevers arc hardly likely to be confust;d 
with enteric fever, but remittent fevers are liable to Ccause difficulty, 
and may be recognized by the prestnico of the ]Kirasites in the peri- 
pheral blood, by the prcs(*ncc of ])ignieii1 in the leucocytes, by the 
enlargement of the spleen, and the reaction to quinine.” Moreover, 
the attack of fever is usually sudden, the temperature quickly 
rising to 105° F., while the pulse is. as a rule, not dicrotic, and if 
the fever lias lasted a few days, there is generally some sign of 
anaemia. It must, however, be remembered that malaria is a not 
infrequent cojnplication of Ihe first week of an attack of enteric 
fevd' in the tropics, as malarial carriers arc very apt to develop 
this fcvei when commencing an attack of enteric fever. 

Relapsing Fevers . — In these fevers the onset is sudden, and char- 
acterized by chills and s<‘.vere pains in some region of the body, 
while a careful exjimination of the blood in a first attack should 
reveal the spirochaetes. 

Dengue . — ^Dengue begins suddenly with often severe pain in 
some part of the body, ajid often congestion of the conjunctiva, 
and perhaps a sensation of chilliness.. It must not be forgotten 
that typical cases of dengue fever som(^:imcs develop enteric 
fever. 

Undulant Fever . — ^This disease may very closely resemble enteric 
fever, and during the first week can only be definiteJy recognized 
in a locality in which both diseases occur by cultivation of the 
specific germ from the blood, while hit or sweating and the undulating 
type of fever, together with the articular symptoms, are charac- 
teristic. 

Plague . — ^The ordinary severe type of plague, may be recognized 
by the sudden onset, the severity of the symptoms, the mental 
dulhess, and the full development of tlje typical symptoms and 
bubo in a few hours. 

The milder forms of plague are more difficult to recognize, because 
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there is little fever; but the enlargement ol a group of lymphatic 
glands will arouse suspicion as to the true nature of the disease. 

Plague pneumonia may be distinguished from Ihe pneumonic 
form of enteric fever by an examination of tlie sputum. 

Yellow Fever. — Mistakes are most apt to occur at the commence- 
ment of a yellow-fever outbreak before the disease is recognized. 
The diagnosis may be effected by the rapid onset of tJie fever, the 
tenderness in the region of the pylorus, and by the albuminuria 
which is often present on the first day, and later by the vomit . But 
in such an imiiortaiit jioiiit as tlui diagnosis between yellow fever 
and typhoid fever, bacteriological exjuninalion of the blood and 
motions should not be neglected. 

Typhus. — This fever may be dislinguislied by its sudden onset, 
and by the early appearance ol mental s 3 miptoms, and especially 
by the early appeai ance of delirium and coma, while the macular 
petechial eruption ajipearing on the fourth day materially assists 
tJic di.'igiiosis. BrilTs disease is merely a mild form of tyidnis, 
and may be differeiiLiatod by the apjiearance on the fifth or sixth 
day of a maculo-papidar tirupiu»n. which does not disapjiear on 
pressure, and does not .ip])ear in crops. 

Influenza. — ^'flie diagnosis between inUnenza and enteric fever 
can be made by the presence of catarrhal symptoms in the 
former. 

Trichimasis.- -Tlie presence ol a*dema oi the eyelids, together 
with swelling and painful tension ol the muscles, associated with 
dyspnoea, are in favour of trichiniasis. The blood should bi- 
examined for any signs of eosinophilia, while the worms may be 
discovered in t he mot ions. 

Acule Miliary Tuberculosis:. — The differential diagnosis here is 
very difficult, and is comiilicated by llie fact that tlie two diseases 
may occur togetlier. Flie fevejr in acute miliary tuberculosis is 
irregular, and the pulse and respiration are rapid, and tluire is 
embarrassment of the breathing, often leading to cyanosis: but 
the diagnosis is very difiicult, and m.iy liave to depend entirely 
upon bacteriological research. 

Appendicilis. — In appendicitis the onset is usually abrupt, and 
the pain in the right iliac fossa is distinctive, but thtre are cases 
which closely rtjsemble enteric ; and it must be remcmbcTed that 
the t jrphoid bacillus can caiirc appendicitis. 

Pneumonia. — liiiteric fever may, though very rarely, begin with 
a typical attack of pneumonia, wlien the specific organisms may be 
found ih the sputum; otherwise, a diagnosis must be made by the 
excaminatipn of the blood, or later clinically, when the more typical 
symptoms of enteric arisi', in 1 he second week. 

RaUBite Disease. — ^I'his may be recognized by the history, by 
the blotchy, measly eruption, and by the fact that the fever end’s 
for the first time axtear a few days, only to reappear again later. 

Psillacosis.—This enteiic-Iike fever may be suspected by the • 
history of there having been sick parrots in the house in which the 
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patient has been residing, and this can be confirmed by tlu* isola- 
tion Olathe specific bacilli from the blood. 

Patenteric Fevers . — ^These can only be diagnosed by the bacterio- 
logical exsunination of the blood and faeces. 

Ulci^aHve Endocarditis, — Usually in this complaint there are 
recurring chills, irregular fever, substernal pains, and endocardial 
murmurs, while bacteriological ex<amination of the blood may not 
merely differentiate it from enteric fever, but may indicate the 
germ which is causing the endocarditis. 

Pyamia. — In the first week this may be difficult, and depend 
upon the bacteriological examination, but tlie usually intermittent 
fever, the prostration, and the sweats, may givci rise to suspicion. 
The marked Icucocytosis may also arouse sus])icion. 

WeWs Disease. — ^'fliis may be recognized by the early onset of 
jaundice. b . 

Diagnosis of Mixed Infections. — As already stated, mixed infec- 
tions, especially typhoid and malaria, typhoid and paratyphoid, 
typhoid or paratyphoid and coli-like germs, are not rare. In the 
typlio-malarial-infection cases the microscoj)ic<il examination of 
tlie blood will reveal Laveran's parasites. As regards the diagnosis 
of the second group of mixed infections— viz., typhoid +pcira- 
tj^phoid, or typhoid + coli infections — ^thc diagnosis is based on: — 

r. Ha:mocultures. 

2. Cast ellani's absorption test. 

The techniciuc for luemocultures has already been given. We may 
here remind our readers tliat the finding in the blood of some other 
organism besides t lie 7 ?. typhosus docs not mean always that the case 
is a real mixed infection. The organism found may play only; a 
saprophytic role, especially if the blood does not contain specific 
agglutinins for the germ. 

CasteUanVs A bsorption T esl. - -The usual agglutination tests are not , 
as a rule, sulficu;ut to make a diagnosis of mixed infection, because 
coaggiutination does not always mean multiple infection. If the 
blood of a typhoid patient agglutinates the B. paratyphosus, besides 
the B. typhosus, one is not justified in coming to the diagnosis of 
a mixed infection brought about by the li. typjwsus and the 
B. paratyphosus B, because it is well known that *the blood of a 
typhoid patient may contain, besides the s])ccific, i>rimary or homo- 
logous agglutinins for the typhoid bacillus, secondary or non- 
specific or heterologous agglutinins fori?, paratyphosus B and many 
other bacilli, such as many strains of coli. This has been demon- 
strated by many authors. Gruber and Durham, as Jong ago as 
1896, demonstrated that the typhoid sera may agglulanate Gaertner 
baeSUii. 2 kipnik and Poser later found out that 8g per cent, of 
typhoid sera reacted with paratyphoid B, and 40 per cent, with 
paratyphoid A. 

Boycott, who has made a v^y complete investigation' of the 
subject, has noted that 59 per cent, of typhoid sera pre^t co- 
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agglutinations; 55 per cent, reacted with Gaertner, or Brion and 
Kayser; 41 per cent, with Schottmiiller B; 33 per cent, with Aer- 
trycke; and 12 per cent, with Schottmiillor A. 

The greater the quantity of typhoid agglutinin, the greater, as a 
rule, the subsidiary agglutination. 

To distinguish between primary and secondary agglutinins, and 
to facilitate the diagnosis of closely allied organisms and mixed 
infections, the absorption test, discovered by Castcllaiii in 1902, is 
useful. This test has been further studied, and the technique 
improved, by Boycott , Baiiibridge, O'Brien, Cummins and Gumming, 
Alcock, and others. An excellent monograph on the absorption 
test is the very recent on«^ by Frank E. I'aylor. 

Castellani found out that in rabbits immunized for typhoid 
only, whose serum agglutinated besides the typhoid bacillus, also 
certain ‘ coli ' germs, the saturation with an excess of typhoid 
bacilli would remove n(»t only tlie primary (specific, homologous) 
typhoid agglutinin, but also the secondary (heterologous, non- 
specific) coli agglutinin: wln'le in a serum derived from rabbits 
immunized botli for ty]jhoid and coli bacilli, neither saturation 
with typhoid alone nor coli alone, but only both together, simul- 
taneously or successivelv, would remove the whole of the agglu- 
tinins present in the serum. 

He experimented with vaiious ollur gcTms, and applied the 
method to tlie differentiation of closely alli(jd bacilli and mixed in- 
fections in man. For practical clinical purpost»s it may be said 
that if the blood of a t vphoid patient ])res(iit s, besides agglutination 
for thcB. typhosus, also agglutination for, say, B. paraiyphostis B 
or i 4 , or a coli-like germ, and if this agglutination for the B, para- 
typhosus B ov A, or coli-likr, persists to a great extent after satura- 
tion with B. typhosus, the case is very probably one of true mixed 
infection: tyi)lioid + ])aratyi)hoid B, or paratyphoid A, or coli- 
like, as the case may be. 

Of course, as with every other biological test, the results obtained 
cannot be accepted as absolute, but are only of relative value. 

To remove the typhoid agglutinin from the typhoid serum, this is diluted, 
and an excess of typhoid bacilli from young agar cultures added and kept in 
contact for two hours. The scrum is then tested for agglutination for the 
various germs. A similar technique is used for removing the specific para- 
typhoid B, paratyphoid A agglutinins, etc. ; by adding to the serum an excess 
of paratyphoid B or paratyphoid A, etc., bacilli. For technical details one 
should coasult Ixioks on advanced bacteriology, or Taylor's excellent mono- 
graph on the absorption test. 

Prognosis. — ^The typhoid mortality is, in the tropics, about 20 to 
25_ per cent, for ordinary hospital practice, and rather lower for 
private mactice. The mortality from paratyphoid A and para- 
typhoid B is lower. Unfavourable symptoms are the early appear- 
ance of haemorrhage, severe nervous symptoms, consid^able 
meteorism, and severe diarrhoea. A bad sign, pointing to a probable 
relapse, is the temperature falling while the pdse remains rapid. 



THE TREATMENT DURING THE ATTACK 


1399 


Severe haemorrhages are of grave import, as is perforation. Sudden 
death, may occur at any stage of illness and during the convalescence, 
but is, fortunat^, very rare. 

Treatment. — ^Tnetreatment of enteric fever may be divided into : — 

A. The treatment during the attack. 

B. The treatment during the convalescence. 

A. The Treatment during the Attack.— This may be subdivided 
into; — 

I. Treatment of a simple uncomplicated case. 

IT. Treatment of special symptoms. 

1 . The treatment of a Simple Uncomplicated Case may be 
considered under the following headings: (i) General hygiene; 
{2) nursing; (3) diet; (4) medicines. 

1. General Hygiene . — A well-ventilated, airy, and well-lighted 
room should be chosen, and all superfluous furniture, hangings, 
belongings, etc., removed, except such few things as may be de- 
sirable to ri'iider the general appearance cheerful. Special atten- 
tion should l)c paid to the bccl, In'cause the patient is to remain 
in bed for about one month after reaching a permanently normal 
temperature.. ' Tlie bed shotdd not be tof> broad or too narrow, 
and should liave a wire-woven mattress, which is part of the bed. 
Over this a soft liorsehair mattress should be jdaced, and a‘ reserve 
mattress should be kept handy. Over the. horsehair mattress 
two folds of l)lank(ils should be placed, and then the sheet, and in 
the middle third there should be the draw'-shcct, with its water- 
proof sheeting. The bed should be i)rovided with an easily movable 
mos^iuito-TK^t. The whole room should be Ihoroughlv ch*anscd once 
a day by means of damp cloths di]i])ed in Jeyes* fluid. All motions 
and urine should be ])rotected against flies, and, after being in- 
spected by the physician, should be disinfected with Jeyes' fluid 
or crude carbolic acid, which is allowed time to act before the con- 
tents arc thrown away. A separat e set of feeding appliances should 
be reserved for the patient, and these should be sterilized after 
use. All fomites should be soaked in Jeyes' fluid or carbolic 
lotion for some hours immediately after use and before being washed, 
A large piece of ice is very useful to kec]) down the temperature 
of the room in the tropics. 

2. Nursing . — ^The most important feature of the treatment of 
a case of enteric fever is the nursing. Two nurses, one for the day 
and one for the night, are absolutely necessary, and their work 
may be rendered easier, and the patient considerably benefited, 
especially if he is over the average weight, by the use of a Skeffington 
lifter, or, failing this, by some simple apparatus based upon the 
plan of this ingenious lifter. The temperature should be recorded 
every four hours, and as hremorrhage is so common in the tropics, 
both nurses should be warned, and should be instructed to be on 
the watch for the slightest suspicion of this symptom. Moreover, 
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they should be instructed how to act wheJi it occurs, in order that 
there may be no delay. The nurse should also be warned to be 
careful as to the disinfection of her own hands. Nurses who are 
to attend enteric fever cases should be selected from among those 
who have been vaccinated, in order to prevent the possibility of 
infection; failing this, a course of intestinal disinfection at the end 
of nursing a case of enteric fever is not without its benefits, as 
many nurses contract the disease. 

The patient should be sponged all over with tepid water twice a 
day, in the morning and in the evening, and this may be repeated 
if the temperature rises above 103® F. An excellent plan is to add 
to the water a little of a lotion of thymol 40 grains, spirits of 
lavender 2 ounces, rectified spirits of wine 3 ounces, dilute* acetic 
acid 3 ounces, in iG ounces of rose-water. The patient generally 
finds this admixture to be most refreshing. 

From the first tlic back should be carefully inspected and di'ied, 
and dusted with pmvdor composed of boric acid, zinc oxide, and 
starch, or some similar powder. Any irritated region should be 
bathed with rectified spirit s. 

The mouth must b(* carefully attended to, and a mouth-wash of 
glycothymoline, listerim*, or other antiseptic memth-wash, must be 
used, while the tcu'tli should be carefully clccined by the nurse by 
means of a small stick carrying a Ihtle cotton-wool. 

The bed-pan or slipper and the urine-bottle must be used through- 
out the illness and the early part of the convalescence. 

When the temperature is high, o, light ice-bag to the head is useful. 

3. Diet . — ^With regard to the diet, tlie patient should not be un- 

duly starved, but should be given liquid food in small quantities 
at i^atcd intcarvals. The besi basis for tlie dietary is good chicken- 
broth and milk, and special attention should be paid to the fact 
that the liquid actually given to tlie jiatient is chicken-broth, and 
not some greyish warm water, witli yello\i' fat floating on the sur- 
face. To this broth some Plasnion may be added, if desired. With 
r^ard to the milk, it should be boih*d and diluted in the proportion 
of I to 3 with cither soda-water, Perrier- water, lime-water, or barley- 
water, and attention slionld be paid as to whether it is properly 
digested or not by ejcaminiiig the f;eccs. If it is not digested, it 
must be replaced by malted milk, zymonized or peptonized milk, 
or by whey. Junket and weak tea mav also be used. The patient 
should be given plenty of wal cr to drink, either plain or as albumen- 
water, and it is very soothing to occasionally rinse out the mouth 
with soda-water. But no very warm or very cold foods or drinks 
should be given. , 

4. Medical Treatment , — ^The less medicine given to a parson 
suffering from uncomplicated and mild enteric fever the better for 
the patient. 

- Some mild medicine— 0.g., an intestinal antiseptic, or quinine in some 
form— IS often given— the quinine and chlorine made by pouring about 
‘30 minims of strong hydrocblonc add upon 30 grains of chlorate of potash. 
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and dissolving the chlorine gas so evolved in 12 ounces of water, which con- 
stitutes the first bottle, and should bo dispensed in a non-actinic bottle with 
a glass stopper. The second bottle contains quinine bihydrochloride 36 grains, 
syrup of lemons z ounce, also dissolved into 12 ounces of water. One table- 
spocmful fzom ea<di bottle is mixed and taken three times a day. A thin slice 
of ozan^e is sucked after each dose to remove the unpleasant taste. Some 
authorities prefer giving tincture of iodine 2 to 3 minims in an ounce of water 
every three to four hours; others prefer / 9 -naphthol 2 to 3 grains mixed with 
bicarbonate of soda 2 to 3 grains, or eucaly^us oil or cinnamon oil 2 to 3 
minims in a suspension. 

Constipation must be counteracted by a simple enema or an 
enema with a little turpentine if there is some tympanites every 
other day. 

After the second week urotropine may b(‘. given in lo-grain doses 
three times daily in order to disinfect the urine and gall-bladder. 

Serums and Vaccines. — Serums have not been successful: some- 
what better results have been recorded by a number of authorities 
by the use of vaccines. We do not use the vaccine treatment 
except in some protracted cases with low fe\'er and fairly gor»d 
general condition. 

Tchikana, Fagiuoli, Micheli, Quarelh, and others, give the enteric vaccines 
by intravenous injection. Krau.s, De Gastello, and Lucksh, claim to have had 
good results in enteric by the intravenous injection of lietcrologous vaccines, 
as, for example, a J3. coil vaccine. Intravenous injections of a pt?i>tonc solu- 
tion have also been used. 

11. The Treatment of Special Symptoms.— -11 k* special symp- 
toms which require treatment may be considered under the follow- 
ing headings: — 

1. Tyrapanite.s. 7. Delirium. 

2. Hfleinorrhiiges. H. (larcliac failuie. 

3. Perforation. q. IMilobitis. 

4. Diarrhoea. to. Bedsores. 

5. Cholecystitis. ii. Abscesses. 

6. Hyperpvrexia. 12. Bone lesions. 

1. Tympanites . — ^'rympanites is to be treated by fomentations, 
turpentine stupes, by the administration of 15 minims of turpentine 
every three hours, or 3 to 5 minims of cinnamon oil at the same 
intervals, or by a hypodermic injection of grain of eserinc. 

2. Intestinal Ilcemarrhage . — The nurse should be prepared on the 
onset of this complication to stop all food and drink except a fw 
sips of cold wateTi to apply an ice-bag to the abdomen, and to raist! 
the bedclothes on a cradle and to administer cither the entma 
mentioned above or to give a capsule of 3 minims of turpentine, or 
both. ^ This Is of the utmost importance, us then t ime is not wast ed 
in getting the treatment under way. When the physician is certain 
that a perforation has not ocenrred, a hypodermic injection of 
morphia is very useful, but this sliould not be given so as to hide 
the signs of a perforation. The turpentine capsules may be con- 
tinued three or more times a day, and calcium lactate in lo-grain 
doses may also be given. 
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3. Perforation . — ^The only chance is to perform a laparotomy^ 
and deal with the perforation surgically; but this must be done as 
soon as possible. After the operation the Fowler-Murphy after- 
treatment should be carried out, and the patient placed as nearly 
in an upriglit sitting position as compatible with comfort. This 
position is maintained for four days. At the same time a con- 
tinuous administration of salt solution per rectum is carried out, 
and so arranged that the patient obtains 2 to 6 litres per diem for 
a week, and Wainwright's special apparatus for this purpose may 
be employed. 

4. Diarrhoea. — ^This may be checked by tannalbiii, 10 to 20 grains, 
three times a day, or tannigen in lh(‘ same dose. A very useful 
adjunct is an enema containing Dover's jiowder, 5 grains; tannin, 
10 grains: mucilage of gum. i ounce: and thin starch solution, 
I ounce. Bismuth prejiarations should, if possible, be avoided, as 
they are apt to obscure traces of blood, which may be valuable 
hints of a ])0ssible hnemori huge. 

5. Cholecystitis. — This sliould be treated by urotropine, and when 
chronic by antityphoiclal vaccination, or a surgical treatment may 
be advisable. 

6. Hyperpyrexia must be c<mibatod by tepid, cool, or even iced 
sponging, by immersion in baths of a temperature bctwcim 75° to 
85° F. Antipyrdic drugs should not be given. 

7. Delirium. — Acute mental symjrfoms recpiirc sedatives or relief 
of intracranial pr<issurc by lumbar jniiicture. 

8. Cardiac Failure. — This may retjuire to be combated by hy]>o- 
dermic injections of digitalin or camphor in (tther, or by sttycimine 
and by saline injections. 

g. Phlebitis. — This usually occurs in one of tJie legs, wdiich must 
be wrapped in cotton-wool after applying ichthyol in lanolint* 
(2 per cent.). 

10. Bedsores. — ^'Fhese are usually quite preventable, but great 
care is necessary 10 dry and to disinfect the back and to harden the 
skin with spirit lot ion. When the sores have developed they should 
be disinfected twice daily with hydrogen peroxide, and a xeroform 
or zinc oxide powder applied. In some cases a protargol ointment 
(5 per cent.) or a balsam of Peru ointment (i to 2 per cent.) are 
useful. 

11. Abscesses. — Local inflammations should be treated with ice- 
bags, and when pus has formed incisirms must be made. 

12. Bone Lesions. — A stiff jacket may be necessary to relieve the 
pain of a typhoid spine, and the osteitis or periostitis may require 
surgical treatment. 

B. The Treatment of Convalescenee.— This may be subdivided 
into— (I.) The treatment of a simple case; (II.) the treatment of 
sequelae; (III.) the treatment of the acute carrier. 

I. The Simple Case. — ^The most important factor is to keep the 
patient in bed without any change 01 diet until twenty-one days 
after the temperature has permanently reached normad, and then 
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to gradually increase and modify the dietary. The patient should 
not be allowed to sit up or to get out of bed until the temperature has 
remained normal for about four weeks. In the meanwhile the 
urotropine treatment should be carried out, and, if possible, a 
bacteriological examination of the urine and faxes should be made 
six wedcs after the permanent return to a normal temperature. 

II. The Treatment of the Sequeljb.— The phlebitis has been 
mentioned, and as it is followed by oedema will r^uire a bandage 
or elastic stocking. Post-typhoidal neuritis requires massage and 
electricity. Nervous sequela; are not very uncommon, giving rise 
to a temporary form of mentcil weakness, or to types resembling 
disseminated sclerosis, myelitis, etc. 

III. The Treatment of the Acute Carrier.— If a patient has 
become an acute carrier, lie sliould be treated by antityphoid vac- 
ciimtion, as already described, and urotro})ine should also be ad- 
ministered, for this drug, in addition to its action on the kidney, 
is excreted during twenty-four hours by the liver cells and by those 
of the gall-bladder. A dose of 15 grains per diem is said to be 
sufficient to destroy the B. typhosus in a gall-bladder in ten days, 
but the complete cure of carriers is very difficult, even having 
rcicoursc to surgical measures. 

Prophylaxis. — ^'fhe cs.scntialfc.Tturcs in tln^ prophylaxis of enteric 
fever are a pure wat(;r-supply, a good system of drainage, and 
sewage and dust disposal, a puri; food and milk supjdy, the destruc- 
tion and prevention of fly-breeding grounds. 

Another essential feature is the watering of the streets wit li anti- 
sei>lic solutions wlien there is much dust, and lastly, and by no 
means least, the scarcli for, discovery, isolation wlion possible, and 
treatment of the typhoid carriers. 

Vaccination, — ^Al the present time Cast cllani’striple vaccination 
(tyjihoid, para A and para B) has come into general use. The triple 
vaccine can be prepared according to various methods: broth cul- 
tures killed by heat, carbolic salt solution emulsions, oily emulsions, 
sensitized vaccines, etc. In a general way, it may be stated that, 
whatever the method of preparation, the results are satisfactory. 
We generally use a vaccine consisting of an emulsion of tyj)hoid, 
p;ira A and pai'a B bacilli in normal salt solution, to which } per 
cent, carbolic acid has been added. The details of preparation may 
be found in various papers by one of us. Each cubic cent imet re con- 
tains typhoid 500 millions, para A 250 millions, para B 250 millions. 
Half a cubic centimetre is inoculated the first time and i cubic centi- 
metre a wedk later. Certcrin authorities recommend a double dose, 
I c.c. the first time and 2 c.c. the second. Thetriplc vaccine gives a 
certain amount of immunity for the three varieties of enteric — ^viz., 
typhoid, para B, and para A ; the immunity for typhoid and para B 
seems to be more marked than that for para A. 

The inoculation of the triple vaccine gives rise to a local and 
general reaction, which is not more marked than after the old 
typhoid monovaccine:' some infiltration and pain at the point of 
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inoculation; (ever with headache and rheumatoid pains. The 
inoculated persons are generally fit to resume their duties twenty- . 
four to forty-eight hours after inoculation. 

In countries where cholera is endemic in addition to enteric, 
the tetravaccine. typhoid, para A, para B, cholera, should be 
used. Certain observers describe a ‘ vaccine disease ' in analogy 
to a ' scrum disease,' and state that the human organism becomes' 
sensitized by a previous injection of vaccine. This phenomenon, 
however — at least with marked features — is, in our experience, 
extremely rare. 

Until 1916, in tlie Britisli Army and practically in every other 
army — ^with exception of the SiJibian Army, which adopted Casfbl- 
laiii's tetravaccine (TAHC) in 1915— -the vaccine used was the 
Wriglit-Lcishman typlioid monovaccine, which, as regards preven- 
tion of typhoid, gave good results, but naturally was of no efficacy 
in the prevention of the paratyphoid fevers. 

Vaccination by a Single Inoculation. — ^This has been attempted 
with a certain degree of success by using oil emulsions of the various 
bacteria (lipovaccines). as done by Le Moignic and Pinoy, or by using 
2 per cent, glycerin emulsions, as done by Castellani. 

As regards the results of simple iyiihoul vaccination, Firth's figures worked 
out by Pearson's methods showed that out of 55, 36b inoculated persons in the 
army in India, 61 wore altackcrl by typhoid, and out of 12,074 non-inocuKitcd 
45 were altacki^l ; whilo «inoih(‘r uf figures showed 58,481 inoculated and 
54 attacked, as against 10,927 non-inoculated and 22 attacks. 

Xbe vaccine used in the army was the Wright-Loishman, made from cultures 
not more than forty-eight hours old, which were sterilized at 53” C., and to 
which, when cold, 0-4 i^r cent, of lysol was added. This vaccine was to be 
used during the xieriod extending from three weeks to three months after its 
preparation, and was to Ixi injected under the skin opposite the insertion of 
the left deltoid. 

The first dose was 500 million bacilli, and the second, given ten days after, 
was z,ooo million Ixicilli. and sonurtimes a third dose of x,ooo million was 
also given. Inoculation take's place at 4 p.m., and the soldier goes to bed at 
8 p.m., when the reaction ticgins, and is on light duty for two days. Tlicre 
is practically no negative phase, and tlie reaction consists of a localized 
hyperamiia with mdenu^ and some slight fever, malaise, and cliiiliness. ()cca- 
sioinaJly the symptoms arc more severe, but usually disappear in forty-eight 
hours. Tlie typhoid mono vaccine was prepared according to many other 
methods: the Pfeiffer- Kolle vaccine, the Vincent vaccine, the nucleo-protcid 
vaccine of J^nstig and Galeotti, etc. An attenuated live vaccine was prepared 
by one of us, and a n on-attenuated sensitized live vaedne was prepared by 
Metchnikoll and liosrcdka, and extensively used by Alcock. 

> PARENTERIC. 

SyBonfm; — ^Tjg&ofd-HI^ and paratyphoid-like fevers; Knteric-like fevers; 
Fevers aiic to intSriaediate germs. 

Definition. — ^Tkc term ' parenteric ' indicates a group of fevers ' 
clinically hardly distinguishable from one another, and from* 
enteric, but due to intestinal bacteria specifically different from 
B. typhosus Ebertii,B. paraiyphosus B Schottmiillcr, and B. para^ 
typhosus A Schottmuller. 
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Hfstorle^ — Since the discovery of the paratyphoid bacilli 
cases of clinical enteric, but apparently due to germs dificrent from 
those of the enteric group (typhoid, para A, para B), were placed on 
record by a few observers. These cases were generally viewed 
with much scepticism, which was to a ceilain extent justified, 
as in a number of cases the germ believed to be the cause of the fever 
represented in reality merely a secondary infection. After our 
work, that of Balfour, and of Archibald, the fact tliat tlieie is a 
group of fevers due to so-called intermediate intestinal germs began 
to attract more general attention, and is now accepted by most 
authorities. 

tfeographieal Distribution. — ^Parcnteric occurs apparently in every 
climate, but is of much more frequent occurrence in tropical .and 
sul>Lropical countries. Cases Jiave ])ccn rtported from Ceylon, 
India, Egypt, the Sudan, the Balkans, Southern and Central 
Europe. 

iEUology and Classification. — Parent eric is caused l)y a large num- 
ber of intestinal bacteria, excluding B. typhosus, B, paratyphosus A, 
and B. paratyphosus B. iBtiologically one might differentiate a 
variety of j)arenteric for eacli species of iiit(‘stinal germ capable of 
))ecoming the aetiological agent of a fever, but such a ])roccdurc 
would differentiate several scores of parenteric fevers, and we 
therefore consider it simpler, for tlic time being, to classily par- 
enteric according to six tyjjes, corrcsi>onding to the six* principal 
groups in our classification of intestinal bacteria (Chapter XXXVL, 
p. as follows: — 

A. Parenteric due to bacteria of genus Ebcrt/ins Castellani and 
Chalinei's, excluding B. typhosus, and of genus A Ikaligciies Castellani 
anil Chalmers. 

'riiesc cases do not seem to be very rare. Among t lie germs found 
we may mention B. facalis alkatigcnes l\-tr(Avsky, B. facaloides 
Castellani, jB. mcla-alkaligenes Castellani, B. para-alkaligcnes Castel- 
lani, B. vivax Archibald, B. pritnitzi Castelhuii, B. kandiensis 
Castellani, etc. It would appear that these germs are usually non- 
pathogenic, but under certain circumstances, \)f''whic]i very little 
is known, may become so. 

B. Parenteric due to intestinal bacteria of genus Salmonella I-ig- 
ni&rcs emend. Castellani and Chalmci-s. apart from B. paratyphosus 
A and B. lliesc cases seem to be tlie most frequently met with. 
Among the bacteria found we may mention B. psittacosis Nocard, 
B. cohimbensis Castellani, B. archibaldi Castellani and Chalmers. 
These three germs seem to be constantly paAogonic, while many 
other members of the group are often non-pa^o^enic. representing 
when found only secondary infections, although it is not excluded 
that at times they may become pathogenic.- 

■Two very important germs of the genus Salmonella are B. aertryke 
I)e Nobele ( = B. suipestifer) and B. enteritidis Gaertner, but these two 
germs very sddom give rise to an, enteric-like fever; usually they 
give rise to acute enteritis. 
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C. Parenteric due to germs of genus Enteroides Castellani and 
Chalmers. Cases of parenteric seem occasionally to be caused under 
certain circumstances by such germs, which as a rule are not patho^ 
genic faecal bacteria. Ilie following germs have been found capable 
at times of becoming pathogenic: B. entericus Castellani: B. khaftoth 
mensis Chalmers and MacDonald ; B. parentericus Castellani. 

D. Parenteric due to germs of genus Lankoidcs Caistellani and 
Chalmers. ITiese seem to be rare, though a few cases have been 
recorded due to B. ceyhnensh A Castellani and B. ceylonensis B 
Caistellani. 

E. Parenteric due to germs of genus Balkanella Castellani and 
Chalmers and genus Wcaenbcrfiiis Castellami and Chalmers. Tiese 
caises appear to be very rare, the germs of this group apparently 
seldom becoming pathogenic. 

F. Parenteric due to bacteria of genus Escherichia Castellani and 
ChaJmers. Cases of parenteric due to bacteria of this group (so- 
called coli group) are in our experience very rare. True, germs of 
this group arc comparatively often found in the blood of cases cf 
fever, and, moreover, are often agglutinated by the blood of the 
patient, but repeated bacteriological examinations very frequently 
show that these germs play only the role of sccondaiy or associated 
infections, and that the cases are often tiue cases of enteric (typhoid, 
para A, or para B), the coli form germs having entered the general 
circulation through the intestinal ulcers. One slioiild also keej) in 
mind the frequent invasion of germs of this group in the pre -agonic 
period. 

Parenteric «lu<* to germs (»f llio InU* PfoUis, hiw h as IS. Unactv, Ji. l>yocvaneus, 
B. proteus uulgaris, etc., is rare*, tbf.se giTiiis gfiier.ilJy acting as scrondary 
infective agents. 

Morbid Anatomy. — Very little is known, dnteslinal ulcers do 
not seem to be prestmt. The mesenteric lymph glands may be 
larger than normal, and the spleen and liver 'may be enlarged, anil 
the latter organ may show cloudy swelling and fatty degeneration. 
The heart is flabby, and may be in a condition of fatty degeneration. 

Pathology. — ^fhis seems to be somewhat similar to the pathology 
of enteric. 

Symptomatology^ — Parentci-ic is clinically very similar to enteric, 
the onset being at times slow, the fever subcontinuous or con- 
tinuous, ending by lysis. 

At times, however, the onset is sudden, and the fever may have 
a most irregular course. The duration varies between ten days anil 
several we^s, or occasionally months. The patient in some cases 
t akes the * typhoid look,' being apathetic and expressionless; at other 
times he does not appear to be very ill. Intestinal symptoms may 
be present or totally absent, but a certain amount oi meteorism is 
often noticeable. The spleen may be palpable, but this is of much 
le$s frequent occurrence than in enteric. Roseola is extremely 
rsjre and intestinal haemorrhages-practically unknown, the germs of 
the parenteric group giving rise very seldom to intestinal ulcers. 
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Frequenqr of Parenterle.— It is well to keep in mind that par- 
enteric is on the whole much less frequent than true enteric (typhoid, 
para A, para B). The observation has been made that persons 
inoculated against enteric (typhoid, para A, para B) seem occasion- 
ally to become more prone to contract parent eric, in the same manner 
that persons inoculated against typhoid only, seem at times to de- 
velop a tendency to contract paratyphoid A and paratyphoid B 
more frequently than non- vaccinated individuals. This, however, 
cannot be used as an argumeni against vaccination by the enteric 
or triple vaccine (typhoid, pjira A, para B), because, allliough 
individuals vaccinated therewith may develop a sliglit tendency 
to contract parenteric, still the total miinbcr of enteroidca fevers 
(ent erica and parent erica) observed in such individuals is greatly 
less than in non-vaccinal ed people or in people vaccinated only 
with typhoid monovaccine. 

Diagnosis. — ^When a patient is suffering from cntcric-like symp- 
toms, while all serological and bacteriological investigations for 
enteric remain constantly negative, the practilioncr is juslified in 
suggesting the possibility of parenteric. The diagnosis, however, 
should always be confirmed by a comjdiiti* and rf])(;ated bacterio- 
logical examination of tlic blood, stools, and urim*, wiili the object 
of isolating the causative organism aiul of determining from what 
variety of parenteric the patient is alfecied. We should like to 
emphasize here that the mere presence of an intestinal germ in the 
blood is not sufficient to come to the conclusion that this fever is 
due to that germ. Repeated examinations may show that it is 
present in association witli true. B. iyf^hosus, B. paratyphosus A, 
or B. paratyphosusB, and may have little or no part in llie causfit ion 
of the symptoms, quite a number of fa*cal ])acteria being capable of 
entering the general circulation thnuigli intestinal ulccr&. If, 
however, the germ not only is found in the blood, but the blood 
contains specific agglutinins for it, whih^ hainoculturcs and scrum 
reactions are constantly negative for enteric, the probabilities 
arc that the germ isolated is the real setiological tigcnt of the 
fever. 

Prognosis. — ^This is, on the whole, much more favourable than in 
enteric (typhoid, paratyphoid A, paratyphoid B). 

Treatment. — This should be ou the s:imc linbs as for enteric. 
Complete rest in bed and fluid diet arc necessary. Drugs are of 
little or no use except occasionally, llrotropine may be given in 
doses of 10 grains three or four times a day. The vaccine treatment 
with autogenous vaccines seems t o give better result s 1 luiii in ent cric. 

Prophylaxis. — ^As regards general prophylactic mcjisures (sanii ary 
improvements, destruction of flies), these are the same as for 
enteric. The usual enteric vaccination (TAB) docs not . ot course, 
protect againsft parenteric, and when certain forms of parenteric 
become frequent the bacteria causing them may be added to the 
enteric bacilli in the preparation of a propliyiact ic vaccine. 
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VARIETIES OF PARENTERia 

In 1 he general account we have gh'en of parentcric we have^^aitcd 
(see /Etiologj') that aetiologically very u^imerous varieties mig|bt'bc 
differentiated, but we have limited oursidvesto distin^ish six*^ef 
types in relation to the !nx principal groaps of 
which may cause the condition. We consider, however;* it advij^lS^' 
to give a brief separate description of e^ain varieties of 
which have been more completely worked out . TheSe ard * ; , ' ’ 

Psittacosis parenteric. 

Alkaligeiies parenteric. 

Columbensis pareiil eric. 

Archibald! parmtcrtc. ^ 

A siaticus parentcric. 

Kluirtoumcnsis pcuenlcric. 

PsrrTAcosis Parentkric. - ’ 

DeflnltlOB.' -A very tatal specifir epiasoolic p.mong parrot^, which is capable 
of spreading to mtiti and c.rusiiig a febrile condition resembling typhoid fever 
in Its characters, and wlucli is very liable to be complicated with sevdre 
pneumonia, " , . 

History. — Kilter, lu 1 879, was the first to sus^et tliat there was a connection 
between small ej^ichmiich oi pneumonia Hmitca to certain houses and an illness 
among parrots in thc^anjie houses. In 18S0 Eberth obtained large numbers 
of micrococci from the Ixidies of grey parrots: * Kilter's observations wise 
confirmed by Ost of Berne, in 1882, and by Wagner of Leipsic, in 1885. In 
1891!, 500 pcirrois wert* shipped from South America, for iWis, but no Idss 
tlian 300 died ttn route from enteritis. On arrival in Paris the surviving birds 
were divided -into two lots, and sold to various people, with a result that 
within twenty-six days of their arrival an epidemic of psittacosis broke, put, 
which resulted in forty-miic cases, With sixteen deaths. The epidemic was 
'characterized by'being of the house type, by which is meant that several persons 
in the same house were attacked by the complaint. 

Smaller epidemics occurred in 1893 and 1894, and in tfie same year Banti, 
Malenchini. and P^ilamidessi reported an epidemic in Florence. In 1803 
there were outbreaks at Prato, Qologne, and.PiU-is; in 1897 at GenPa; in 1898 
at Colof^; in 1901 at South Elpidio, Ancona, and Hull; in 1904 at Ntra 
Hampshire, one of the Eastern United States of Amerioa. ^ddoes in 1914 
reported several cases in England. We liave seen epidemic enteritis of this 
nature develop in piixrots in the Sudan, but prophylactic measures , being 
immediately instituted it <lid not spread to man. 

JBtlology. — ^The disease is apparently due fo a bacillus belonging; to the , 
genus Salmonella Ligiiiores of our classification, fihst isolated from thewings of 
parrots which had died from the disease by Nocard in 1893, and subsequenily 
found by Gilbert and Fournier in 1 897 in 1 hie i ntestine ofdibe sick birds, and ' 

in the beart-biood of a man- who died from the disease. The badllus in question 
is pathogenic for parrots and other Inrds. ‘Jt is possible that this oaeiUus 
t'exxstsnonnally in pariots, and only becomespathqgenib nn<litlr,ciieamstances< 
of bad hygiene, yftusn it causes an enteritis, l^'fcatherar bcConiqgcontamin- 
ated willi fsKal matter, are clcanedi>y the parrot with its tongjqdlo usual 

way, so that'its mouth and bill becchpie infecbkd, and^y t h i s meaiyi thjs dtease 
• is spread to persons who feed qs«ic&ress tfaji bfrd. Ve^zBiUfy' ' 
spread^ from man to man'. Acdifding to ^inbiidge, BaoUlus 
identical with B. aeriryke {p. 954). ‘ 

' ''FatluHogyw— In pkixots the disease causes, a very fatal ion^«o|4[|ate!rlte. 'i 

flULliit produces a sept ica smia, often oomplieated by a paeumonia. 

.Mput as a rule by the pneumococcus. 
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The post-mortem reveals lobular pneumonia in the lungs, fatty degeneration 
of the neart-muscle and liver, enlargement and softening of tne spleen, and 
co^eation of the kidneys, with swelling of the tubular epithelium. 

jf^mptomatology. — The indubalion pet ioil varies from seven to twelve days, 
after Vrhich the disease may begin suddenly with a chill, but more usually 
comi^nces insidiously, like typhoid fever, with headache, malaise. ctc„ and 
axise of temperature from 102^ to 104^ F,. with a pulse-rate of 100 to 120 per 
^ minuf^e. '%ltiiC,ko&cd respirations, cough, and muco-purulent expectoration. 

* iEUdes may* be j^ard over the lungs, while tlic spleen is enlarged, the tongue 
dry and funed. and diarrhoea or constipation may be present. Rose-coloured 
3 p^ apix»ir on the skin, and the patient l)Ccomes dull and stupid, in which 
condition he may remain for several days, and as a rule will recover in about 
fifteen to twenty days if no piieutnonic complication intervenes. If, how- 
ever, pneumonia sols in. the patient iK'comes much worse, and as a rule dies. 

Diagnosis.- -The diagnosi.s is lu be lUrub by Llie disi uvt ry oi .sit k ])arrots in 
houses In whieh \>eople are siilteiing fiom typlioid-like fevers and pneumonia. 
J Jacteriologically, attempt ^ may be made to obtain cultures of the bacilli 
from the blot id. 

Prognosis.- — The ]irognosi.'i i.s grave in old peop e and wlieii jincumonia sets 
in. tlio'mbrtality lM*ing staled to Ix' about 35 to .\c per cent. 

Treatment. — 'I he tieatnient nui.st l>e (ondu(U:I ou the line.s usually laid 
down for typhoid fever and pneumonia. 

Prof)hylaxis. — 'I'l ted parrots appear ahvavf* to (oinc from South 

America; tlu^relore 7%hould Ixs taken lhai only healthy birds arc allowed 
to 1)0 slii])ped, anil th.it these are kept in gcuid hygienic conditions during the 
voyage. Ou arnval at their ih^sli nation, they shoiilcl \yo qiiaranliiiod for 
about a couple of wicks, and. if foiintl to lu- infected, should be destroyed, 
and their dead bodies and cages burnt, the places in which they were kept 
should also Ik' thoroughly disinferled. Varu*!.-. should not be allowed to take 
food out of peo])le’s luoulhs. and should alway.s be kept in good hygienic 
conditions. 


Al KATir.i NPS P.\K1N'IJ-KK . 

' Remarks.- J'./euca/is jlkaiiKmt s I'ciniH-.liky— wluV.libtlorigsloiljo 
gomis Al/ittl},i:rprs uf our clissiiir itioii — is generally* a liaiinlcss fjccal 
gorm, but ri-.sru relics by various observer'; liave dei 11 011 si rated that it 
may occasionally become ]>ail!ogeiiic for man, aiul jiuuluce fever. 
Cases have been nv<»rdrd liy Sliaidi and Krai^ (1*114^ by Kocliaix 
and-Marode (joiO), by ^lieaniian (icjibb by Hit si (igi7‘«. and olhers. 

- Symptomatology." -'J lie fe.vcr often reseiiililes- a mild t\]>e of 
enteric, and is geneially of slioii duration, twdve to fifteen days, 
though protracted cases arc occasionally met witli. At times the 
temperature is very irregular, subcontimious or Lptennittent, and 
even a tbrtian periodicity is said to be occasionally present, though 
possibly sorne of tlic5c cases may have been associated witli malaria. 
The spiccn is seldom enlarged, roseola is not present, and intestinal 
‘ haemorrhages have never been recorded. 

Diagnosis. — ^This is based on the isolation of B.fiscalis alkali^enes 
.from the blood, and the presence of specific agglutinins for tliis germ, 
while all bactci'iological tests for enteric and other intestinal gerxns 
arc n^ative. Tlic bacteriological examination of the blood is 
carried out as in enteric, either using Castollani's dilution method, 
details of whieJi have been gi^'CIl when discussing the bacleiiolcgical 
diagnosis of enteric, or one of the modifications ol Diigalski-Ccptadi's 
bile method. The technique which, in the hands of Sheaiman, has 
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given good results is the following: — 5 c.c. of blood drawn aseptically 
from a vein is placed in 50 c.c. of a 2 per cent, solution of tauro- 
cholalc of soda in distilled w'ator, incubated at :j 5® C. for twenty-four 
hours, and then plated out on MacConkey's plates. 'I'hese are. incu- 
bated for tweni y-foiir hours, and any white colony i)n'Si‘nt is further 
investigated. 

Prognosis. — This is favcmrable. 

Treatment. — treatment is symptomatic. \'acciii('sJiave been 
tried 111 a few cases, but no definite n-Milt s have bei'ii so far obtained. 


( ni.r^miAslS 1\\KI'NJTKI( . 

Synonym. — Fchrh columbensis. 

Historical and Geographical Distribution.- Tlie disease and its 
causiUive genu wiT(’ dr.scribed by Casttllani in Ceylon in 1905. 
Spaar pnblisin-d a cjsi- in kji 4. Kecently cases have been recorded 
in India by De Mello. in l‘!iii<»pe. in the l^alranir Zone by Lurie, and 
in the South of ICmojjc bv Conte. It aNo nccuis in the Anglo- 
Egyptiaii Sudan. 



]*'!(;. 663. — TiiMPiiKATURii: CifAKT OF Cui.i'miii:nsi.s Pakkntekic. 

Aitiology. Tin- causative germ is/^. cclitinbcnsis Castellani, 1905. 
This germ is somewhat peculiar in 1 bill occasionally when recently 
isolated its action on lactose may not be c«»nstant, the same strain 
Iniving at limes no act ion wliat ever on laci om-, at ot her t inies slightly 



Fig. 664. — TEMPicRATURji Chart ok CoLUMarNbis Parentbric Fever. 

ierinenting it. After several subcultures all llie strains become 
non-lactose fermenters. It is not agglutinated by tyjdioid, para- 
typhoid A and ^paratyphoid B sera. It s biochemical characi ers can 
be found in t lie table of intestinal bacteria on p. 946. It differs from 
B. paralypJiostis A and B in producing gas in glycerine and other 
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minor characters. It is not agglutinated by either paratyphoid B 
or paratyphoid A scrum. 

symptomatology. — ^'Fwo tj^es of the fever may be differentiated, 
one closely resembling typhoid, the. other characterized by numerous 
relapses. Enlargement of the sple<m and meteorism may be 
present, but are not constant symptoms. Roseola has not bchn 
recorded, nor intestinal haimorrhages. Urinary complications 
(cystitis, etc.) are not rarely met with. All the cases recorded have 
ended in 1 ccovery. 

Prognosis.-— Appears to be favourable quoad vifam, but in the 
relapsing type the disease may last for four 1 o six niont hs, 1 he patient 
having several attacks ot fever, each lasting a coujde. of weeks. 

Treatment.- -This is on tlie same lines as for enteric, including 
complel e rest in be<l and iluid diet. Urot i opine is useful, especially 
w'hcn tliere an? urinary complications. 

Prophylaxis.— Cast eilajii has used in Ceylon a li. columbcnsis 
vaccine in the form of a combined colifmbensiSt B. typhosus, 
B, paratyphosvs A and /f, paratyphosusU vaccine. 

AKCUinALDl PAKI'.NTKKIC. 

This ftjver and its jutiological agent wen* described by Archibald 
in the Sudan in The baeillus was believed by Archibald 

at one time to belong to tlie/^. group. It seems to us prob- 

able tliat the germ behmgs tot he genus Stilmonclla of our classifica- 
tion, and tliar it is related to/f. colitmhcnsis Castcllani. 

Symptomatology. -As a rule the symptoms presented by the 
patient are ii(»t unlikt' iJiosi* of tlu; second week of enteric fever. 
Thtire is liigh fever, ranging fnmi loi" to E., associated with 
drowsiness and perhaps dilirinni. but this is often al>sent, with 
furred dry tongue, but witlunit diarrlnea or tvmi)anitcs. and with 
or without some very slight l■nl«^Igemellt nf the spleen. Sometimes 
the temperature falls to normal after a week, but this intermission 
is followed by a jirolonged hwer of a remittent type, or, instead, 
the fever may be more or less remittent fi om the commencement. 

Complications.- - Complications in the form of pneumonia, ab- 
scesses, femoral thrombosis, etc., maj' c)ccur. 

Asiahcus Pakunthrtc. 

This fever was differentiated by Castellani in Ceylon by obtaining 
the specific bacillus from the blood and motions. There aic two 
varieties of the bacillus, which may bo c.illcd B. asiaticus Nos. i 
and 2. (For the specific characters see lal)le in Chapter XXXVI.. 
p. 944.) Culturally these 1 )acilli are identical, but the biological 
reactions are slightly different. The possibility of a double infection 
of one of tliese bacilli or other piu*entcric goi ins with those of enteric 
fever must not be forgotten. The diagnosis will then depend ujion 
the absorption test. . 
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Symptomatology. — U, asialicu^ No. i is nssociated with a long, 
protracted, rather 1<av finer of medium severity, winch shows 
iisiiallv a reiniU<nt or an intermittent character (vide Fig. 6651. 
y?. cisitt/inis No. 2 ])rojluccd a fever resembling certain tyjK-s of 
protracted enteric ftn er. but witlioiit .inv enlargement of the spleen, 
wit limit roseol.'e, but associated with rather sc‘vere abdominal pains 
of long duration, tlunigh as a rule there is no diarrha-a and the 
‘itnols ih*vei coni am bli>od 01 mucus. 


Tsrs rri v 



l''ii,. 005.---]\jR rioN' c»r '1 1 mjt.ha icke Chart ok a Casl ok Asiuicit, 

1 ‘AkJ'.NTliRIC J*' KVEK . 

One case due to /;. jsialhtts Ni>. i was associated with a severe 
aiicyloMome. infect it»n. while one flue to />. usialitus No. 2 was 
cis-^ociated with a lieaw .^‘•e.'iis infidion. 'llie tever did not stoj> 
when the patients got rid ol ilie parasite- 

Diagnosis.' llu onlv ])<»-sible niellmd of diagnosis is the early 
l)acteriohigicat i xamm.ii ion ol 5 to lo e e. of the blood taken asepti- 
cally lr(»in Ihc median basilic vein, and examined as alieady de- 
scrii»e«l for eiilcTic le\er. wliile an atteinpi mav also be made to 



l^'ic. ttfih. '1 I MPhRA I UJO ClIAprOT* KiIAKIOIjMFN.SIS J*AKI'.N FI- KJl*. 

isolate the bacillus liorn the ^^ece^. 'Die si)ecific bacillus will be 
agglutinated bv the ji.it ieiit 's serum in high degiees of dilution. 

Treatment.- 'I'In* caries must be ire.iied on 1I10 lines already laid 
down for enteiio fevei, but lhenn)st suii .d)le sjm rial 1 1 eat nn^nt isthe 
inject ion of autogtauais v.iccmcs prejiared like 1 1n- typhoid vaccines, 
providetd the acul( syiiijit<ims aie o\( r and the fever is of very low 
type. 

K n .A K l or M r N SI s I * aki • n t jc r i c . 

This frvei and its TCMoiogical ag«*nt have been ilescribcd by 
Chalmers and MacDonald m the Sudan. The gt*rin li. khartoti- 
tnensis Chalmeis and MacDonald, 1915, teloiigs lo our genus Enter- 
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oides of intestintil bacteria, and is closely related to B. cnieriem 
Castcllani, 1911, and/:?, parenicriens Castellaiii. 191-I. 

Symptomatology. — After a j)rclimiiiary jxTiod of one to iliree 
days, during which the patient suffers from Jieadaclie, const ii)at ion, 
and malaise, with marked or sligiil fever, the febrile iittack sets in 
with constipation, headache, and a disinclination for mental or 
bodily work. The heart, lungs, liver, and spleen remained noinial, 
and, exc(»j>t for the usual febrile chang('^. tlu* iirim- was also normal. 
Kxcept for headache, the nervous system was nojiiial, and no skin 
eruptions w<*re noticed, riie cardinal reatiir(h of llie ilhi(‘ss were 
constipation, fever, relatively sl(»w pulse, headaeh(‘, malaise, ajid a 
gtmeral feeling of illiK'ss. 

After about seven days from the commencemi'iit (»f the true rise 
ol temperature the frviT. which had gradually ri^^eii to a maxiinuni 



lying between 101'’ .ind lo;’ I* , subsided quickly, ami in about all- 
ot her three days fell to normal, when the disease’emh'd. or to nearly 
normal, and was followed by a n-l.ip-M* of a moie imguhir and ])ro- 
loiigcd nature. When the tenq^Tatun! snbsiiled all symptoms 
gimliiallv (lisij)peared and the patient felt ([iiite well, but if the 
relapse occurred the Iieadache, las'iiluile, constipation, etc., re- 
turned. At no time nas any patient seiiously ill, and tit no lime 
did a purgai ivo produce oilier 1 haii goo»l effrrrs. 

The condition somewhat rcs'-mbles a ease of enteric, but the 
S])leen is not eiil.irged and roseola is not 

The diagnosis is ina<le on fiinling B. khiriomncnsis in the f:eees 
and by the seiologic,il reaciioiis. wlnle .ill the lesis fur enteric are 
ihgative. 

The prognosis i> favom-able. 

The treatment is synnilomatic. but vaccines might be tried. 
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Synonyms — iJofinilion — lli.sloiy --Clnu.* lology — - I'-iiology — Pathology — 
Symptomatology — I •lagno-i'- — l^iogiio^is — Tji.‘ciLmciit — i’ropiiylaxis — 
Keforcnccs. 

Synonyms. Jil.ick IV.ul.. Liu-^. I'rcmh, J.u Pistf; 

Italian, iiiiMnnuc.i . CcHn-tn, Uu* India, aMaJiamai i ; 

Jaf^an, Wki ; (. 7 / /;/»?. Ki»t.L-wrri; Luanda, kaiiinpiilL 

Definition.--- i< .l --rp: a; • Iiii.i hy lUisti tticlla pcstiiy 

Kitai^ato ami VciMii ibc^i “.immI minii* iJinilnt^- /u’siis- , \\\iii\\ i'n»- 
duc«.‘h ail cju/.ou' k: in rm.-, iu*m wliK.ii ii .*spri..nls t»> lu.ni .iinl oiJu-r 
aniinak by tiir a‘jv in:\ dI llcr- 

In 111,111 H c.Liist'; ,ni .u:ua oli.ii ..cn i i/cd by .ui 

inflaminalioii uf i In- 1 \ w ,i \ si ji* ii:a nua. wit h 

ha;iiiurrhai4< s, >kiii m-cio'-is, ami olini a M‘C»»ia!,ii \ pin iiiiioiii.i. i»i 
it may rise to .i jiMimirv pii* iiinom.i or a jM im.iry S( ]»t ii:.t iiiia. 
The imc*um<»iiic loriiw ju* In.ubly iiiIicikmi". ^]Hl•a(lln^4 linm man to 
man liy aLnal coii\ < <a ion. 

History and Epidemiology. — Pldgiu-, bLc.uiM* cn iis ( jiKh Min ny ami its high 
mortality, is iiiiich l«\m-<l .uni Ji.is Ix-f ii maicfil Jium iMiiy tiiiifs to lx? .tbsoci* 
at<‘d with ti iiioit.'ility .iiiiong itits. tlu* lhl)lL‘ coni. mis ,iii account ul 

an cpulciiijc disease in the i^hiii.itiiie coiiiiLiy which pioduceil bul>ue.s in hiimaii 
Ix'ings and lulled r.it- mice ^il the lieM 'nul iheic i.> also reference in 
Simpson's work on ])l,igue to the* lad ih.ti Scnnacheiib's army was attacked 
by a jK'^iiJence in wlin'li lield-iuicc wiMe in some way coiicerneii. 

} 3 iil It was not until 1 ii<’ ouibieak in Jvlusiuiu, a great J.gypLiaii marki't. 
in A.o. 54'j, that the clise.iae was serioud^' ccmsideierl, lor it sjiread to iSyzan- 
tiuiii. at lh.l1 Liiuc! tie* uiy of the world and tin ii pa.-.sed into Asia, .tiul through 
Norlii Africa into Western Euuijh- .is I.u as liclaiid, lasting in etmleiiiic loim 
for about .ioo yeais. 

The next outbie.ik is in the eh \enlii i •‘iitniy, wln-n it s]»ie.id .is a ]i.indemic, 
reaching a in.iximum in l 1 i>‘ loiirK entli cMitui s', .uid gr.Kiu.iily di'diniiig. uniil 
suddenly, in the se\ eiiieeiiih ceiiluiy, it leii Weslerii J'.uiopf. and in i!S44 it 
vanished from Kasteru Kurope, aiid piacUc.dl}'’ Imni Asia xMirior, rcmaiiiiiig, 
however, in the district ol Assyr, in West Arabia. 

This great pandemic stirred (h^vernmeiits to take: piophylactic imMsures, 
and Count Bernabo, of Jtcggio, is found impressing stern qii,iraiitine laws 
in 1374, while the Venetians, in 1403 and subsetiuent years, laid the founda- 
tions of modern prophylaxis by erecting the first lazaretto, or depot for the 
isolation of the sick, by instittiling the quarantine tor forty days (hence the 
term), and by the disinfection of clotiung and merchandise, h'lirther, they 
compelled the ship coming from an infected port to hoist a yellow Hag, and 
to allow an inspection of the crew and passengers bciore it was given pratique 

In the mcanwlulc plague occurred in India, where the first records are 1 
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be found in a sacred Irlindu book, ike * Bh&gavat Parana,* believed to be 
800 years old, which describes a disease in man associated with death among 
rats, and advises the vacation of a house in which dead rats are found. Plague 
is known to have formed epidemics in the eleventh, twelfth, fourteenth, 
filteenth, sixteenth, and seventeenth centuries, after which, .ipptireiitly, it 
disappeared, only to reappear in Gujiirat and Siiidh 111 1812. In 1823 it was 
discovered that plague existed in the disLiicis oi Garhwal and Kumaon, but no 
one has been able to iletcnniue from whence it came, or how long it iuid existed 
in those places. It is now said to Ix^ endt^mic there, and to form the focus for 
the epideiiuc of Delhi in 1825. and Rolulcuiid 111 1830. In 1830 plague broke 
out in Kajputana — the so-called Pah PLigue, from the jilace first infected — 
and lasted two years. Since then plague has been inlioduci'd into India from 
China, and has spread thenuu, as will be explained latei. With reg.ird to 
China, it is dilficiilt to obtain any exact informaLioii. but it is possible that 
plague may have been introduced at some nine liy Aluliaminedaiis returning 
lioni Mecca via Burma to the province ol Yunn.in, where. <iccordiiig to Mina- 
kiita, it was known some time lietween 173O and ibog. lor a Chiiie:>c author 
who lived during this period gives an account ol a (Ijse.i^^e winch caused death 
in iiieii and rats, prom that time pl.igue lias bei'ii en*lemu* in Vuiiiian, from 
which il appears to have spread southwaicUy ro>i.ehiiig Pakhoi (Ui the southern 
coast, aliour where it disappeais and reappe.irs tii intervals without 

app.irt'iitly .iJiuciiiig olli r legions, uidil £.So.| wuen, atiei aii .ibseiice ol ten 
years*, it .ig.un reai.pe.u:, and. tiilccLii:g lue di^iriot ot spn 

Clinton lo llong-Kiiiig hi the t .ius.lUm |..•(dlli- w.i*- dumvi’ied 

liy Kjta..ito 111 cases in 1 lon^-Kniij;. .oid a Iml« Lai 1 by Aii iii iii thi 'v'liiii 
town hi plague .sjne.til Iroiii Cliin.i to i‘ionil>.iV, iioni wliu.h n nas 

gr.idii.dly eMeiideil over ih** I.irgei piuiion ol Indi.i, Ci.iemg an ijmiiuou.s 
number oi deaths. 

Ill i8tj7 .1 luo*.! impoitaiit iniernatioiril eouifieiicc w.is held at Venice, 
when protective ine.isuie-. weie agr*‘ed to, iiiul legulihoU'i li.imed to combat 
tlio disease, l».i-*ed upon the view that Liu* sick j)«*iaini and hl^ jieisuual cUects 
wen; tlie chiel soiiice ol dangei, and a tpi.o.inuiio oi ten day> liom the Last 
infoclod port w.is pl.icecl upon ho.ilihy shipi. in i>v»S the jundeniic ' pnsid 
Jiuiii hidij lo ALid ig.isi.ar, and from theie i<) Loiini/.o vLiuiuez anil Mauiitius 
111 Jhi,)(;it alleiiisl the Malay Stales, the I’lnlippine Inland., New Caledoni.i, 
the Saiiilwleh l.dands Austr.di.i. .San PraiKi.‘>co, -New Voik- A^uiU'.on, ivo*.ino, 
Biieiioi AyiVft, Kio do Jaiieiio, tjporlo. lasbmi, .iiid Airv ii«li i.i, hi i«,ioo 
il jMssed liom Kos.irio to (Lijk* J’own. and ah.i) appi in-d lu lilieigow 

In inuu CUniiow pointed mit that ih*' dibe.ise h ui e\i: teil iMiileiiiic.illy 111 
Mongolia. Souihern Chiii.i, Liie llmial.tvas, Me'.opot.imia, feiMa, Ai.ibia. 
Ug.iiKla, Tr.uiibaikalia. UiiN-.ian Central Asj.i. and rnpoli, between 1830 and 
l8yj. 

In 190J a Second inle1n1lion.1l tAmteienc< w.i-i hehi 111 P.iris, winch isbucl 
a scries of regulaiious eontii iiiing ihoic ol ihe Venetian Oiuiference. except 
tliat the quarantine of shi])'i was rediK<'d to live d.Ly'. .iiul ihat the .'igimcy ut 
the rat in the dise.ise w.is cle.iily rei..ogiiJ/e«l. and regulations for its de.sLruction 
fr.imed. i'’urlher, this (kmlueiiee established aii hiioi iifiiional Sanitai> 
Ollico in P.ins tor the purposi* ol e.ol!ei ling ami 1 iMiismit 1 iiig ''anoary informa- 
tion to the dille.eiit coiiiiirh-s. lu 1004 Johaiineshuig was attacked. 111 lyo^ 
Persia and Ku.ssia, 111 1900 lx;igh, and in io<>7 Accr.i, on the GoUl Coist, in 
wluch year tlie disease wm.s widespread thioughoiit the worlil occuiring m 
India, Persia, Arabia, ligvpt, Tunisia. Algeria, West Africa. South Aliica, 
Past Africa, Russia, Gla.-«gow, Argenliii.i. Brazil. Cliili, i\iraguay, rerii, Uru- 
guay, United States, Australia, New Ze.iiaud, Japan, China, ami iiuIo-Chiii.i. 

Turning to Africa, whicli iia.s already been mentioned to ii.ive been often 
infected, it is now known to possess two iniectcd eiidmiiic ariMS-— viz., Ben- 
ghazi, in Tripoli, iiiui Biiddu, Koki, and Nkole, 111 Uganda, from the latter of 
wluch an epidemic is supposed to have spread into the Kissiba district of 
Past Africa. 

Such a pandemic as the one just dcsciibcd could hardly exist without 
numerous careful inquiries into its causation and spread, for Governments 
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were inlorested in its proventiuii. Therefore Austrian, German, and Kussian 
Commissions 'were appointed, and did excellent work. In 1898 the first 
Plague Ci)iumission ol India w.is appoinlod, and was followed by an Advisory 
Commit tiM* ol the India Office, J^oyal Society, and Lister Institute, appointed 
111 1 90.1 . ;iiul, iinally, 111 conjunction with this committee, the Second Indian 
Commission w.is appoiiiiod 111 1907, and has done cxcelloni work in tracing 
the iCTiology to tin* rat-lliu. 

In the nu*an while individual oliservcrs had also studied the diseases — e.g.. 
iltillkine ol India, and Lustig of Florence, had brought forward protective 
v.iocincs. while Veijhitski. of St. T’otersburg, showed in 190S, the importance 
of the bug as a carriei of llie disease. 

Of great value have been the researches carriei 1 out in various colonies by 
J*rofessor Simpson 

According to Nicol.is, plague is almost (.onstani ly pn 'iit in New Caledonia, 
where the bacillus i*' ln-lieved to exi‘d in a J.itent ibrm. 

Piiniig i')iK)-i<» in Manehiiria tbeie w.is .t very severe epidemic of pneumonic 
plague \with a few cases of the iiulxmio type It was studied by Strong. 
Kitasato. Teague, G.ileoiti, and others 
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In 1914 plague appeared in Colombo. Ceylon, where the epidemic was 
studied CisioLiaiu, wlio isc dated the hai.tllus. Pliilip, >ind Hirst. Several 
features of llie onset were of iiit<;i(‘tt • - 

1. The human epidemic was certainly not preceded by a diffuse rat epi- 
zootic, as for years thi- bacteriological examination of rats had been earned 
out by the Muni(;i]ial Health Office with negative results, and it was several 
weelcs after the onset of Hw human epidemic that the first infected rats were 
discovered. 

2. Practically all the jascs were of the acute, scpticacmic type, and were 
associated with an extremely high morlality wit houl distinctive features, either 
clinically or post-mortem; and it is interesting to note that wlien infection 
was found in the rats it w.is also of the septicannic type, and in them also the 
post-mortem findings were, non-charactcrislic of plague, ihere lieiag no 
bullies, no mottled appcMraiice of the liver, no pleural effusion. 

The str.iin of plague bicillus isol.it ed {li. f^r^tis Yersin- Kitasato var. 
metapestis Castcllani) differed iii some minor poiiils from the tvpinal one. 

4. The commonest rat fiea, as noted by Hirst, was different from that found 
on rats in the majority of plague-infeslcd areas, such as Bombay, but it is the 
same as that found in .Madras and Rangoon. 
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Climatology. — ^At the present moment the so-called endemic regions 
are an area in the Kurdistan Hills, with a secondary area in Irak, 
in Mesopotamia; anotlier area about the Himalayas — Kiimaon 
and Garhwal, in India, J'liibet and Yunnan, in China — and lour 
lesser area.s — viz., Benghazi, in Tripoli. Uganda, in Central Africa. 
Azeer, in Arabia, and tiietrans Baikal Province of Siberia — but only 
the first two are of reiil iinjiortancti as fai as we know. On the 
strength of these two diffeniiit regions an alleinpl lias boon made 
to differentiate two distinct tj^pes of the disease: the first, the 
Western Asiatic, being mild, and pneumonic casi's rare, while it is 
often self-limited, not capable of wide distribution, and not asso- 
ciated with an epizootic in rats; the second is the ]ndo-(^Jiiiiese 
jdagiio, or the disease .is it is known ‘to-day. It seems, however, 
hardly likely that such a distinction will hv supported wlu'n the 

disease in the first area is ^ 

carefully studied. Climate } ^ j 

appears to have but little e\:t, ■ 

influence on the distriluitioii Tv V '■ i 

of the disease, and s*)il ;jpi>ar- ^ 

ently none. In fndiii an ex- 

cossive rainfall H'orns to favour '' . . ^ ' ;'#■* 

the spread niul vinilriire of ' ' .v i:! 

the malady. The hot season ^ •k-'V 

of tlio tropics and tin* winter 
season of t he remperat 0 Zone 
are deleterious to the spread 
(»f the disease, 'fho reason lor 
this a]>pears to be the elTenl of 
temperature ou the bacilli in 
the ilea, which disatipear 
rt'ipidly from its stomach abov(* 'jg. OOq. — Plague Bacilli in the 
S s"' F., and arc very iueifect ual I^lood. (x 1,000.) 

at that temperature, while at (Fioin a photograph by J. J. Boll.) 
70° F. they are virulent. 

Moreover, as has already l)een stated in the chaptiT on FIc\is, high 
temperatures rest rain the adults from laying eggs and ihel.irvie Iroin 
developing. Wiieii I emjnTat tires below 30*' F. ai ereaclied, it is found 
that ralsdie before the liacilli ])ass into the blood, and tlicreforcthe 
fleas do not become infect e.d when sticking t he blood. A t em]>erattire 
of about 70° F. is tluTcfore best for tlie projiagal ion of an ojiidemic. 

iEtiology (vide also pj). 909 and 01.5). — Tlie .'etiology of jilaguc 
has been placed on a sure, footing by the labours of Kitasato, 
Yersin. Cant lie, Simp.son. Thompson, Ogata. Kolle, Martini, and 
the Special Committee already mentioned, togclhei with the Second 
Indian Commission. 

It is caused by the PastenrcUa pesiis fusual naiiK.*. Bacillus pestis) 
of Kitasato and Yersin, which is found in the fluid of the initial 
cutaneous vesicle, the buboes, the spleen, the blood, and the sputum 
in cases of pneumonia. When inoculated into monkeys, cats, rats. 
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guinea-pigs, squirrels, mongooses, bats, jerboas, etc., it causes the 
typical disease, while in bo\’ines and equines it only causes local 
reactions, while camels are insusceptible. Canines, birds, aiul 
re])liles appear to be immune. It causes a natural epizootic in rats 
which apparently is the true disease, from which that of man must 
be looked upon as an ol'fsho(»t. In typical outbreaks there should 
be. firstly, the enzootic; secondly, the epizootic; then the endemic, fol- 
lowed by the epidemic in the affected country: and linall}^ pandmiic. 
In rats it produces cither an acute or a chronic attack, the post- 
mortem aj)j)earanceh of which arc dilferent {vide Chapter XXXV.). 

In the acute type a I)ul)o is iound in 85 j)er cent, of infected rats, 
bring present usurilly in the neck or axiila. If iJie bubo is absent, 
a plague iMt c.m oft cube recognized byi Jie subcutanc'ous congest ion, 
tlie purplisli-re.il a])])ear.ui<:i' i»f the muscles, the waxy, mottled, or 
finely gr.imilar tipjie.ir.Liua- ol the liver, the liainorrhages, and the 
pleural cfiiisioii'.. 'I'he diagnosis can be confirnu’d by finding the 
l>.ieilli in ilielmixi, the ^j»l('en, or t he. Idood. 

riie clironic tvp«,' el the disease coii'^iMs i>l enc.i]>suled casriuis 
l«)ei. i>r e«»nl .lining bacilli, ,iiui Inuiid in the b])h‘en and 

otlier organs. Tliih bmii jdav^ in tin* s])reacl ol 1 In* diseaM*. 

rile «;]nzn{iiic doe*' not ciuil iiiTie wii h equal viriileJic(' all llie yeai 
round, lor it .ijijje.iis to be ]•l«)l^»und]y aln recl by t he temperatni e, 
being (liminislnMl in the h(ji wi-alher of the tro])ic> .md tin* cold 
Weather of the 'remj)er«i 1 e Zone. '1 hiis in Ibiinbav the. Ifiagne 
('oiiiinisMon found 1,700 pl.igiie inlected rats in one week in tin* 
season Dee.eiiiber to Afay. and <»uly jo to Jo jii the se.l^on June to 
NovcmlxM’. The cause oi this \ari.iiion lia'^ alieaily bi-en given. 

But all r.'os .ire not 1 nially inireted, lor it \\a> huunl in ] 5 onib.'iy 
that there were! wo jtriucipaKjM fitmvs norve/^iens and K.rathts, 

.mil tliai during the ei'>i/oolic ]H;riod no h-.i> than l.jj | of tile 1,760 
belonged to liie loriner s]iecies, while m the non-e]'i/ool ic jXTiod 
it alone carried on 1 he disease. The reason assigned for this differ- 
ence w.is that the numl)e:•^ of the ilea jiopulat ion oi tlie. two rats 
we.ii* very diffireiit, 1 i. norv:^;icin> ]#osse^sillg about double the 
number ol raft its. hurl her. it was noticed tlial the ctirve ol 
imnci^icifs irih;ciion began lo i ise about leu d.ays belore that 
of A' ratin'^, winch ])olnl^ to tin- origin ol the infection of the 1 . it ter 
frointheforiiK.i iiillieruNi instiiiici*. 

In C(*yloii also the ]>ercentage ot infected rats was higher in 
E. iioreei'icns than in /*'. r/z/rsi uns*, tin* local i epresenlative ol 
E. riUiiis, but 1 he sc])lic.emic t y]»e was inoi e Irequeiit in the latter. 

E. norvegiens, wliicli is not nearly so mimerons in Bombay as 
E. ratlns, lives outside houses, for tlie most part in sewers, drains, 
and stables, and has a great facility lor burrowing, and is a good 
climber. It, however, has never been found above the tliird floor 
of a house. It forms its nest in one of its l>tirrows. and breeds all 
the year round, but lias two special seasons, one in March and one 
from June to October, the average family being eight. 

E. raltHS is more common in Bombay than E. nomegicus. 
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especially in houses, where it increases, relatively to the other, up 
t o t he t liird floor, but above t hat level it alone infect s t he house. It 
is not so common in gullies, compounds, stables, go-downs, and lood 
and lea shops as E. norvcf^icns. The common uum'I ing-ground of 
the two species appears to be the lower lloors of houses, gullies, and 
go-downs. Though a domestiented rat, it can climb and burrow. 
It forms its nest in cupboar<lj>, Ium]>s of firewood, (*tc., and breeds 
.ill 1 he year round, but es])eci.Llly from June to Oct oln-r, the average 
family Inung five. 

The s])read of the plague from 7i. norvc.^^icits to E. nrllits, accoid- 
ing 10 ilu* e\])(Miniems of tin* (‘ommissiou, is neither by direct con- 
tact nor by .air, soil, or iood, but SiilHy by the flei. r.ontacl was 
eveliided bv ])laciiig lualthy r.ils in tin* same niom with piagtie- 
iutecled aiiiiu.iU from whicli lln' ileas had beim lenioveil, when il 
was found tluit none of them developeil |>laL:ue. J he experiment 
was k(ipt tip for <1 long time, ie]»lacmg dead miected rats with 
fre-^hly infected 1 .its, .md, Inri lier, 1 h(‘ ro«»m was ne\ err.leaned out, s(» 
t hat the liealt hy .mini \ U lived in contact wit li the infected urine .'mil 
txces, ;md even .He food polluted llicrewith. an«l yet not one con- 
I racied plague, t lnisevclndingtr.iusmi?>si(ni byiauitact , soil, a ml food. 

\g.iin. wlien liealiliv .mim.ds wnv sns})ended in cages 2 ft-ei 
from lliegn>und. *^0 that the lleisemild not grt to tliem, or ])laced 
oil I lie ground, .lud Minonnded by incin*.-' of tangle-fool, over 
which :i Him c.mnot .is it is said lo be incai).d)l»' of ium])ing 

more ih.in 4 iiii.hos, or sniTi>nndi‘d by a onrl.iiii of wire g.'inze so 
line that .1 Ilea conld not picietrate it, and e\j»osed to infection, 
lliey esc.i])ed. ihoiigli oMhts noi so ]in)lectt‘d became infected, thus 
• O' Mig .lenal iiifeiU i<Mi. hnnlar, ilie n .m'-ini<'«ion by the ral- 
Ih a was]>iovrd by coii^t niea ing a gl.iss bux, insidi- \\ liieli twowiie 
cage.'' Were ]»1. iced at .1 hit le di'Nt .1 iii'.i', but sid»' by •'iile, »Mc:h •standing 
in .1 ir.iv lilletl with ^and. ImicIi c.igi* !i el .1 hd. I hroiigli winch i.iliif, 
lootl, water, etc.. c«>uld !)«■ iiitro.lne.e<l, and tlu* whole ;■]>]), irat ns 
w.i-> e.oveird 111 With liiir iiiii'-bn to ]iri \i nt the estM]M* o1 the liras. 
A ]>l.igne-mfeel ed rat ,ind .i nnmbn ol iai-lle:is weie placed in one 
e..ige. When this r.it died, .1 lo-dtiiv lat was placed in tlu» other 
cage, and after some i line the de.nl body of the iiifectrd rat was 
removed, when it was found that the new rat bee.ime infected with 
])lagiie. an*l Ileas containing bacilli were found lipon it. This 
e\:])erimeiil was repe.iled many times, ]ier cent, of the exposed 
rats taking t lie. disease. iMirthrr, Ileas iiifi-e.ted bv biting ])lagne 
r.ils, when plae.i'd n]u>u healthy rats, ]>rodneed tin* diseaM* in 55 ]>er 
cent, of the ex])erimenis. 

The Commission calculated that the blood of .m oiilinarv jilaguo 
r.il in two-thirds of the cases contains more 1 1 1. in n»o.ouo,«ii)o bacilli 
per cubic ciMitimetre, and that a flea's stomach i‘onl/1 liold 0*5 cubic 
millimetre of l)loo«l. riierefore, when the tlr.i goiged itself on the 
average ]>l.igue-strick<*n rat il received at le.i-^1 S.o-io baealli. 'riiese 
b icilli an* found oulv in the s'.oin'ich and in the, alimentary canal 
po.sterior to that visctis, esjxjcially the rectum, and escape from ilic 
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flea solely with the faeces. It was proved, however, that the bacilli 
multiplied in the body of the flea by allowing infected fleas to feed 
solely on uninfected rats, a fresh one being sux>plied each day, whi r. 
aburidanl bacilli were found uj) to the twelfth, and once to the 
twentieth day, thus proving that multiplication must have taken 
place, othertvise the origins 1 number of bacilli would have become 
mucli diluted by the feeils with fresh blood. Further, it was dis- 
covered that the proportion «)f fleas in whoso stoniach multiplication 
took place was six limes greater in the opid(*mic than in the non- 
cpideniic season, fn the former season tlic bacilli could be found 
easily up to the fourtb and even to the twelfth dny, while in the 
latter never after the seventh dav. infreted fh;as were found to 
transmit the disease for seven to fltK'en <lays. 

rile method of infection probably is in oi\o. of twow.iyb — eitlier 
hecal ])ollutioii the ])rob(ij>cis, or (dsc faecal pollut ion of the wound 
m.idc by the pri>bos<:»-^. which was found (piiit* larg** enough for iJie 
purpose of introducing the bacilli into the skin, ^lartin's experi- 
ments tend to show that rc^gurgitation often takes ])lace, due to 
plugs of bacilli in the ^esophagus (see Chapter XX X\'. ) . lloth males 
and females can transmit the disease, but it was found that one in- 
fected tlea alone was unlikely to do so. The flea most commonly 
found on rats, and the one. by which the infection in these experi- 
ments was usually spieacl. was Xcimpsylla c/iCA>pis Rothschild, but 
others — i»g., Ceraiophyllita tascf’afn^ and irriiat/s- were found 

also capable of causing the disease. 

VVitll n*gard It) the spreiel <»l the diM*ase lo m.in, tin* ('orimiission 
l)elieves tliat the iiifi-ctuin g<‘nerally comes from Kpimys railus, 
because the habits ol that roch-ut bring it into close reiationsliip 
with man, and because tlh* curve of iis epizodti*: begins lo rise ten 
to foui teen days bi'loiv 1 1iat of t Jie epidemi Tin's period is calcu- 
lated lo be made. uj» of three d.»vs, duriii wliich the Ilea leaves 
the dead rat, to which is added .mother three days, which is llie 
iiictibatioii pet iod ol pltgite in man, and live ami a hall days, wliich 
is the average: tluiMt ion of the iatal illne?»s in jiian. 

Xcnof^rJIti dhCApis a])pears to be tlu' Jle.i by which plague i.s 
s]>rcad from Epimys rati us \ o jinm. J'hi^ rat -Ilea will not merely bite 
man when it cannot g(’i rat's blood, but is caj)al>lc of living for 
rhret; to four weeks on man's blood, and is often loiiiid on liiiniari 
beings after in-»pection of ]dague-Mricken hoiJse.s. 

Furlb<*r, it ts believed that Mie sjiread of jd.igiie is due, not to 
migration of rats, hut to the carnage of infected r.its on ships, and 
of lhas in •mercliandise or on Jumian biMiig^. I'he Commissic»n 
apparently consider the last tobethemo.st important melliod. 

Ill Ceylon, as observed bv Hirst, llie commonest rat -flea is Xevo- 
psylla asfia I^oilischild, winch seems to bite man witli great reluct- 
ance at temperatures over 'So F. 

Pneuraouic ])lague, which occtirs only in 2-5 per cent, of cases 
during bubonic epidemics, s])read3 from man to man by bacilli 
carried by the air, for Strong and Teague demonstrated that the 
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sputum in invisiblo droplets containinpr viable plague bacilli was 
frequently to be found in the airncarapatinit. Teague and liarbcr 
have shown that tlic fine droplets of sputum disap])ear v(Ty (piicKly 
unless tliere is a consith.Tuble amount of aqueous vapour in the 
atmospliere, as is found in very cold climates, and lienee the ten- 
dency for pneumonic jdagiu*. to spread in 1 hose rather than in warm 
climates. On the other hand, the bubonic or sepiica-niic is not 
spread from man to man, but from rats to man. Tlie <:pizodtic 
is the real disease, and the o]hdemic is only an of^^Iioot. 

The above aetiology explains full3' the ])n»dis]:)osmg causes of sc'X, 
women slaying more in llie house than men: i»f house, of season, of 
climate, and also the caniage of the disease fiom one place to 
aiiotlier Dy people, fodder, grain, hales of cotton, and clothing, 
rags, etc. 

Verjbitski in iqo8 showed that 1 igs could act ii< carriers of tlie 
bacilli, ami tin’s has been confirmi'c y Jorrlansh^' and Kladnitskv, 
while. Walker considers Clinocorifi rolnuiitiins to be oiu* ol 
carriers of plague ■ India, having found jmt cent, infected with 
/?. f^cs/is wlu'W colled ed fiom infected n.i1i\e linth. Moreover, he 
hucoessfiilly iraiisiiiiih le disease from man to tlie rat l)y means 
of Clinocorua rotmuiai 

'fhe pos-iibilil y of li • acting as <»ccasional carriers should not be 
forgotten. Lice cang 1 on ])alien1s suffering from plague have at 
times been foiii I inf<*cled with J5. posh\. 

In ('alifoinia \Vh<*ny, McCay, aial otluTs have sliown th.il tlie 
ground-squirrel {('iiclhfn hocihcyi^ is Mibiecl to plague, and that its 
commonest lle.a, CeratophyUm datiiis Baker, is Ihe vector fiom 
squirrel to squiriel, and, furthei, that this Ilea will bite man. 
h'liriher, they rec.<»rd a sulracute case of ])lagiu- in a bov wliere the 
inli'Ction wa^ believed t • be aeijiiin-d b\ rout act with ground 
squirrels. With veg.nd 1 » Ihe oiiibie.-iL in Mane.linria and North 
China, Cirav lias shown 1 1 ii ii si.i? ;ed .iin«>ng men who liandled the 
tarbagau {Airlnmvs bohak' Miilh*!), whirli is susceptible tr) epizodtic 
plague, and that thesr men on returning to tlun’r liomes iiilrodnc.ed 
I lie disease into three ])roviiices. as piie.nmonic and septic.Tm.’r 
plague, while it was s])read by the afjenev of the breat h and personal 
contact of clothes ami bi^longing.s by c*)olies travelling in parties 
and slcei>ing togetlier in overcrowiled ins.iiiilary ibns, especial^ 
as the cold of the winter iiiduce.d an indoor existence. These 
travelling parties infected adult males who stayed at tlie. inns or were 
travelling, and so it s])reafl to the ordinary po])ulat ion. No iiif(*.cted 
rats could he found, in 20,000 examinecl. while isolation of llu' 
])at ie.iit s and t lieir contacts, l oget her with oflicient disinfect ion, wei e 
sulficient to diminish the doatli-rate This shows how impoitant 
the pneumonic form of plague maj^ l>e in ('judemics, especialh* in 
cold weather, but it is also t o be noted that , alt hough it starts from 
association with an e]>iz(K)tic, it tends to di«^ out without being suc- 
ceeded by a bubonic out break, but it rn.iv infect rats and so cause 
a bubonic epidemic. There has been an epizootic in Suffolk, in 
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I'iiigUmcl, but only a few ca^cs ol bubonic plapnc in man. The 
laibapaii .^iifliis at limes from j»lapiie, bill Ibc epizootic is not 
«‘Xiensiv»\ and ilsdiuct n lalionslii]i to liiiman jdapiie is negligible. 
Sf^cnnopliihis citcllus, ili«' nan mot, is siisc(‘j)t i1)le lo ]»lague. 

AlU'iilion in.iy U* called lo endemic disoa-ses in the lower animals due lo 
bijiolar staininj* hjcilli, s-omewhal resnubling the pLigue germ. We have 
/>Kserved ont cpulemic in cats in Ceylon in 1904 A bipolar staining 
b:n:ilJns was found to lx; the c.iunc (Jiactllus feli&epUnts Ciisleliani). but the 
<.nltiiral characters wi-ro somewhat diflerent fioni those of the true plague 
UicilJiis. 

Pathology.’ I’l.iiiuo is.i in Ibr rat, which 

IS coininunic.dcd to tin hum. in huiiti by Jlra-bilcs. 'Ihe site of 
Hniciil.ii ion is somrtiim in.iiki «i !)V .1 \ « Ir, t lir conicni s of wliicli 
eoiilaiu iln- Ilmlhis in emisnh r.ible immbii-. 'Ihe bacilli 

ihrii iravrl \ j.i the iviii]*iuii ic s to the inMfcst lyjiii»li.il ic glands, 
wliich liny may tia\rr.i. ami. p.is'-iny ihiongh ihe thoracic duct, 
oiitcrilio lilooil sin am. .'lul eaiiso.i si-]ii icieini.i. More iistially tliey 
tern. tin and giow m ilir in ii])hrr.il Ivmpli simisrs of ihosi glands ni 
wincli they i»«- ii'iiii lo^In^ i. ui'm- *ice( tur.it ions ol the e(‘lls. ])eri’ 
t!l.indiil.ir set oils iniil; r.ii M.n. .'nd, l.ili-r, (let'em tMti(»ii (d the walls 
ol the l»huhl\ e-ssi K loai h.i ui* M I h:.t:e. 'Ihe l\'iii]di;'t 1C glands are 
tn.ulod loLi^.lier h\ lin eMnl..M«»n ir»*m tiii* ]>’ sm.irx bubo. '1 lie 
el.-n-U n.vi.dlv ..liecnd an Mti hm«e..il. ingnm.!), .ixill.'iy, iliac, ot 
c»'i VK' d, wliieh m i\ hi irilv )»«• cIj'-- ilu d iiit •» i he erom. the axillai \ , 
and (:< 1 \ ic.il glands. 

The Iiitli'iii ('o'liniission ]»o!nis ont ih.n the reason win the 
groin glands are so treijiienily at* ado d is simi>]y because lliey 
dram ilie latta v .‘■kin aJea. lot ih«y -a\ that the aii-as drained b\ 
ihr ciJ.iiid-. Ill thi- iii'ck, axiJk'. .o.d gn»m ate m the lions ot 

1 : 1 5' ^''hlIe I he n'liiifn I i»l «:< j \ le.d a siijat \’, .iMcl inguinal hiiboi - 

ai« m tiie ])iopori Mil of j i-; . aia* 1 h.il 1 In I elon tliere is no 

SI', it of d, •Cl iot* an I o wlu vr * In* ]»!.ijne liacilliiN < liter'-'. 

Id oin the print. It y hiiho 1 1 e jiacilli mav t rax el along t he lym])hat ie 
io ilio ii«*\'i idi.iin ol gkiMils. in which ihev ]>iodn('e llie secondary 
bubo, and from this ilu-v m.iv »nici the Mood slieam via the 
!ym])halios. The li.icdli, howixer, mav gain direct access lo ilii 
blooil s' I earn liirongli liie injnries to the walls of tlic xeins in 11 m 
ptim.iiy bnho. Onci* the bloo*l sin am is reached tlie disease 
becomes a sejit ii:.emia . and ahects Ihe ]vin]»lia1ic glands, lorinilig 
terliarv biihocb; i]m* lungs, iMii'.iiig hrom.hilis and secondai\ 
pnciimoiii.'i : tin s]>Jeen. lixi-**, kidiii-V'-, skin, and ollur oi gaits: and, 
liiially, h^.'lX'es llie body lliroueh the kulneys. skin, and nmco.‘*je, 
escaping in the urine, l.ecc'*, and sputnin (i! ilien is jnieiimoiiial, as 
well as by any discliarges or lia-inorrhagc s from the skin. Tlu- 
excretion, via Ihe sjuiliim and saliva, can ])i<iceed fot a ]»eriod of al 
least forty-eaght days alter the 1im])eralm-e is mnmal. ITirllter, 
as in chronic iiktgue in raK, the bacilli may lu: found in abscesses 
scjin*' two and a half months after an atlack". '1 he dumical pallio- 
logv of the dis-aaso is not well known. 
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Strong, drowcll, and Teague, from a study of the pathology of 
Mukden phiguc, have concluded that epidemic pneumonic plague 
results from inhaLat ion of tlu‘ bacilli. The primary infection appears 
to be the l>ronchi, while it extends ah)iig the bronchioles by con- 
tinuity into the infundibula and air-cells, or through tlie walls of 
bronchioles into the lung tissue, causing a peribronchial inllamma- 
tioti. From these centres tin* infection s])reafls to the adjac<‘nt 
pulmonary tissue and to the VM'.eial ple.ura, llie bacilli growing 
rapidly, and causing first a lobular ])iunmonia and later a lobar 
piieumoiiiti. whih* the blood liecomes (piickly infeiMed, causing a 
septicemia. SeC(»nflarv jiat Iiological cliangi s lake ])lac:e in the 
spleen, bronchial glands, he.irl, hbaxlvessrl^, kidiiev-, liver, and 
tonsils, wlncli may at limes become jinmarily alTeeii'd. No sign 
of any intestinal ])lagiie was Imind. although plague bacilli must 
have beiMi reptMtedly sw.dhiweil in the hnuiehial secretions and 
saliva bv tin* patients. 

Morbid Anatomy. --'riu* eharacl eristic h'alures nf a plague post- 
mortem are Hit* haaiiorr liages and tin' buboes, which have been 
studied m detail by Diirck. The -^kin in the n*gioii ol buboes 
and oil the head, arms. m*ck, and sliouldei s may show haiiiorrhages, 
which arise from tin <ictioii ol the upon tlie endothelial cells 

of the v<*sscls. Tlu'Si- cells lucreaNi* in ami ]>erha])s in mmibiT, 
and some macrojiliages .11 im‘, alti-r which 1 1n y (h'geinsMie, and allow 
hifinorrhages l)v rlie\m to lake ])lact«. These laemoi rhages, theu*- 
fore, inav lx* ]iotechial or dufiise, and will eontaiii hacilh. liesides 
these, however, V(*sich*s, pustule^', or carbuncles, may Ix- sec'ii. 

The vesicif* arises Irom the iriilatioii caused hv the bacilli in llie. 
5^111, jirixlncing inll.imni.it ion with exnd.it wIik li ni.iy go on to 
]mslnlat ion, or, tin- v»*-.ic.le diving nj>. the muis may bicome imic.h 
inflamed ami degeinTated. loFining tin* so (M]|(*d carbuncle, which 
in no respect re-'einhles a true eai bunch*. 

The jirimary hiiho '.Imws a p<iigl.indiil.ii intillr.ii ion. which may 
spread Ironithe site ol tin* enlarged gl.iiul-. in all dii ect ions. When 
this gelatinous exmlale is cut nmi. the enlarged glands c.in he seen 
mattetl together, gTey 01 yellowmli-grey in colour, witli a soil centn* 
and nnmerou'^ lueinori hagic S])ots. or iierlnjis huge h;eniorrIiagi*s. 
The secondary buboes an* seen to consist ol (legenerati*<l glands 
without lhe<jL*deina. bin withendo- ami peri-glandnliu h.'emorrliages. 
The tertiary buboes contain hard hy]H*i;emic gl.inds marked by 
li;eni()n*lnigt*s. 

The muscles of the body, but es])eciany tlnw of the abdominal 
wall, will be seen to be lueniori h.igie. Tin* sjiJreii is eiil.irged .ind 
congest t*<l, and shows h;emoi rluiges and emu .1 ins l).icilh. I In* liver 
may be slightly enlarged ami luemoiTluigic, with cloudy swelling and 
fatty degeneration of the cells. The lungs iisii.illy sIuav some 
bronchitis, and ollm p.iii:lie'» of second.ii v 1 'om-.lm-piieimiouia. 
The right lieart iisiially dilated, and tin* niiisciilal me sIuavs fatty 
degeneration, clomly swelling, aiul luemorrhagr. l^i imaiy broncho- 
pneumonia may, however, exist, ami be followed l>y a septicujmia 

90 
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and bubo formation. The stomach is li^jrporxmic and haemorrhagic, 
while ilu* solitary ^tjlaiids and Piycr’s patclics of the intestine aire 
swollen and the mesenteric glamls enlarged. The kidney may be 
normal, or show haimorrliagcs. 1'lie nervous system seldom shows 
any cliangcs, but hremorrhages and meningitis may (»ccur. 

• 

The post-mortem appoar.mocs of pUgue in nits are; — 

lUihomc Type. — LymphalK- glands cMitargod and lia-incirrhagic, liver and 
spleen enlarged and congested; tlie former shows gr.iriiilai degeneration of a 
peculiar nature, and the latter is s}H'ckled with whitish spois as seen on section. 
There is often llui<l in t lie pleural sacs. These leal iires I1.1 ve hecn loiind useful iu 
diagnosis ol plague rats when microscufiic.Ll ex.iTui nations cannot be carried out. 

Septicamic Type- -There ,ire no characteristic macroscopic features, and 
Ulc diagii>iv.is is solely li.ise>l microscopic findings of the splenic juice 

and heart blood. 

Doi'll and \V:mihm lia\«* .i.]>plied tn the diagnosis of plague infection in rats 
Ascoli's therniopii'i ipitatioii method 

III casus of iiiit*c scf)/i(\t7Hic fype tIuTu is no post-niortim charac- 
teristic feature on wliicli the diagnosis ol plague may be made or 

even suspected. The lym- 
])]ia1 it: glands are not 
enlarged, tliough thi- spleen 
mnv h(‘. of large! size than 
normal. 

Symptomatology-’ Incuha- 
/io;f.--The incubation jH*riod 
\ aries from two to ten days, 
the a\erage being three 
day-*. Dining this period 
lliere may be prodromal 
svniptoms ill the form of 
general malaise, lu‘adache, 
gasiro- intestinal disturbance, 
pain. 01 feeling of discomfort 
in the sil<»of tlu- fuliire linin', elnllini NN, gi<ldiiu-ss. ami mental dulness, 

Ofisfft . — The onset is nMi.ill\ .siidden. with rise of the teinjieraturc 
to luj’ to 104 1'., ])iilseul jjo, and lespi rati oils//) to 40, and marked 
prosiralioii. with an aggravation ol the prodromal symptoms- -z.d.. 
severe headache, furreil tongue, \oniiting. at times diarrhcea, pains 
in the back and limbs, and at the -*ite of the fntiin* bubo, marked 
cliilliness or a rigor, staggi-riiig gait, and marked immtal dulness. 

Cuum'.- In a few hoiiin the d bi emiies juopeily established, 
when the patient pie-sent- a Upical l.n lal e\prt*ssion of fear or 
anxiety, the eyes being blood>iiot. bi iglit. and staring, the face drawn 
and the nostrils dil.ited. The teinjK-iature iisi*s during the first day, 
but may remit a degree or so on the vcoud day, but if so, it rises 
quickly again to the same or a higher degrut* than at first. As a 
rule, luwever. the temporaiiirc is most irri'gular. Towards the end 
it may fall by lysis, if recovery is to lake place., or fall rapidly to 
normal or subnormal, and then as rapidly to rise about 107° F., or 
may simply rise *liiectly to about 107" F., and death ensue. There 
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is much thirst, and the tongue is coated at first with a whitish fur, 
but later it becomes covered with sordes, as do the teeth and lii)s. 
Vomiting is fretjucntly met with, as W(‘ll as diarrha*a; but the 
abdomen is not tender, unless there are enlarged abdominal glands. 
The splem is always, and the liver often, enlarged. Cardiac dilata- 
tion is arrimportant feature of the disease, and systolic murmurs 
may be heard. The pulse is rapid, reaching 120 to early in the 
disease, and later becoming, in bad cas(*s, not countable. At first 
it is full and of moderate tension, but later it becomes small, weak, 
and intermittent. 

The coagulation of the blood is diminished. Plague bacilli can 
be found culturally in aboui a third of tlie cases examined. The 
number of erythrocytes and the amount hieiuoghibin are distinctly 
increased above the normal, and there is a great leiirocytosis— /.c., 
90,000 to 100,000 and more— but in tlu* septiccwnic form there may 
be a leiicopcnia. I'lie leucocytosis is almost entirely dut‘ to an 
increase in the polymorphonuclear leucocytes. 

The breathing is rapid, and the breath sounds harsh, witli moist 
rdles, but signs of lobular pneumonia and pliairitis may also occur. 
The spill um in this type ol pneumonia is very luemorrliagic and full 
of bacilli. 

Buboes of varying sizi's may be noted in the groin, the axilla, i»r 
the neck, and are very ]).iiiiful, respectively causing the patient to 
lie with the log drawn iij) close to the* chest wall, or the head Ixiiit 
towards the affect <*d side. They usually api)ear during the first 
twenty-four h<»urs, and thi*j' may decline or suppurate. 

The skill is hot and dry, and may show vesicles, pustules, or areas 
of necrosis, often called ’ carbunch-s * (they are, of course, not true 
carbuncles). ILemorrhages, in tin* form of pelechue or ecchymoses, 
may be seen under the. skin, and epistaxis, Incmat emesis, mela;na, 
and luematiina may oenir. 

Tlie quaiUiiy of urine is usually dimiiiislied, the specific gravity 
is high, and plague bacilli may be found. If luemorrlrages have 
occurred in the urinary tiaci, there will be erythrocytes and 
leucocytes, with albumen and globulin, though, apart from this, 
there is often a trace of albumin prest'iit, while anuria is generally 
present before death. Pregnant women always abort. 

Termination.— As the disease progrcs.ses the jiatient becomes 
weaker and weaker, the mind wandrrs, and a wild delirium may 
occur; but later a low muttering delirium passes into coma, and 
death ensues from the third to the fifth day. Tn favourable cases the 
tongue becomes moist and clean, the tenipi^rature decline's by lysis, 
the pulse-rate diminishes, and convale-sci'iiec bi'gins, but may be 
much prolonged bj' su])puration of the buboes or by a secondary 
septicaemia. Even now death may occur from cardi.'ic failure, 
suppuration, septic infection, or secondary ha‘inorrhage. 

Varieties. — ^Four variations of the disease are recognized: (i) The 
ambulatory type; (2) the bubonic tj-pe; (3) the acute septicaemic 
type; and (4) the pneumonic type. 
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The Amhulafory is the mildest form of the disease, 

and Is eharaotmzed by but little tever, with slij^ht enlargement ancl 
tenderne'^s ol a f^rnu]) of lvm])hatie elands. If the area skin 
drained by these f^lands is eaiLlully invest igateil, a ])rimary vesicle 
will olten be seen at the site of tlie inoeiilat ion. and considerably 
helps in the diagnosis, tor its fluid contains Ivpical brLcilli. The 
symptoms of tliis ty]>e resemble those alrea*ly described as 
prodromal a. 

The Huhonii Type. I'lns ly]>e a^reos wit h i he eetu'ial description, 
the bilbo beine usually in tl>e e**un, less connnonly in the a\ill.i, and 
least commonly in the neck. The li vei leaches its ma\minni on 
the fonrtli to tilth d.iy, anil Lis;s tdl tin- ^evinlh to t«‘nlh <lay, when 
it falK by lysis, tlnnif^li it may mm* at*ain li sn])j)ni.ilioii is takuijLj 
])lace 111 the buboes. I'he .ittitndi oi t)u' ])at lent de])eiiils n])on the 
position ol the bubo, as desci ibed abo\e. 

The Adtie SepHiwmic Typo.— Wvw the onset i*- siidAtni. and the 
teni])er.it lire \erv hi]['h. with \eiy ra]>iil jinlse. marked ])iost ration, 
and delirium. Theie in.iv be seven* vomit iiif*, and occasionally 
diarrlnea. No eiilar.!.;eil lvinpli.it le ^lanib are ioiind, and the 
diagnosis on clinical j^rouiids mav he iin]»ossible. H:emorrh;iges 
may at times occur iii ilie skin «iiid horn the rejuions indicated above, 
and death rapidly takes ])laci m Imin rij^liteen honis to three ilays. 
Thi^ty])e ol the ilise.ise is olieii c«»miiion at tlie onset ol an (‘pidemic. 

The Pneumonic Typo.- 'Hieie .11 e two «listmci tvpes oi innniinonia 
in plague —a jmeumonia secomlai y to biibonie jilagiu' anil a jirimary 
pneumonia. Tlii'^ latter begins suddenly without jiroilioinala, after 
an incubation of two to five dav-. wnh chilliness, hi'.:h lexer, head- 
aclie, anorexia, and rapid pn|s<* Wiilnii tweiit v loin t(» thirty-six 
hours the temperature is 10 j lo io.| h.. and the ]mlse no to 130 
beats per miiiiite. (‘ongh and dyspn*i*a appeal within t\venty*b)nr 
hours, wlicn the ex])ector.ilion is at hiM scanty, but soon liecoine.s 
almiidaiit. \t lirsl it is only i.oinj)osed of innciis, but it soon 
becomes tinged with blood ,nid l.itei vei y li.cmorrhagic, and is full 
of bacilli, 'rile, conjunct ix .1 become miecteil, and the tongue 
coated xvith a xvliite or hrownisli I nr. 1 he biealhing is very lajud, 
and dnlness may or may not be ]»resi'iit over ihe bases: the bre.atli 
smiiuU are iisnallv tubular and crepitant, .mil sibilant rales are 
heard, while the voc.d lieinitn*- ina\ be increased. Dysjniiea and 
cyanosis are early marked leatnies, .as is the fluid liloody sputum 
which is found by the second nr Ihiid day, and is lull ol bacilli. 
Plciiritis, xvith its usual symptoms, may also occ.iir. PmslraHou is 
extreme: the heart hec.omes vi'ix' weak and the piiJ-e r.ijiid, xvhile 
the si)lcen is usually not ])alpable. \ marked leiicocylosis may 
occur. This is a \*ery la'al type ol the disease; deliinmi and coma 
ajipear, and cases ilie .a! 1 he end of si\if eii hours, two or ihiee 01, 
much more rarely, loin d.iy-. 

Sequelae. ■ ('ardi.ic weakness, with jnoiieiiess to synco})al attacks, 
paralyses, se])lic inlectioiis of the buboes, or a general se.pt ic inlec- 
tion, or gangrene of the lung, may occur. 
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Diagnosis. — ^This, in tlu* bubonic type, which is commonest, is 
based on tin* acute ousel with high fever, great prostration, and 
the presence of a bubo. Diffienliy may arise in the diagnosis 
between tilt* bubonic type ol ]>lague and ediinatic, venereal, and 
symptomatic buboes; l)(*twe(‘ii pneiimouie jilagiie and ordinary 
pneumonia: and between srpnejeiuic plague aiul varu»us fevers. 

In venereal bubti lluTe will be hani'l ulei'r^ <»u the genital organs, 
or, at h‘aM, the patient nill gi\e a bistort ol such, lii climatic 
biibties and varitius synip.'oimitic liubt.es due t«) small ulcerative 
lesitiiis on 1 he l<ig-». etc., the gem-ral e.oiitlit ion *>t llu ]>at ient is usually 
far Iroin being so grave, as lu pl.igue. Iii any dt»ubllul case bacttTio- 
logical methods should be ein])loved. A hitle ol the iliiid fn>m the 
suspected bubo w withdrawn, uuilei asr])iic jirecaul loiis, by means tit 
a slt'iile syringe, aiul liims aie nirele and staine<i with methylene 
blue, diluted carboMuclism, or Leislmiaii s st.ini. Tin* ])iest‘nce of 
bi])olar staining b.icilli is '-uHicieiil. loi all j)i\ictical piirpt»ses, tti 
tliagiiosf the c.ise as tuie oi pl.igut*. though it is desiiMbh*, whenever 
po.ssihle, to complete the iu\ estigaiioii l)y eultuial iiielliods folloW(*d 
by inoculations into animals. 

In pncitinonn plavitc the i xjiectoi .it 1011 is gciiei.dly fluid and 
greatly li.eiimri liagic, .and is not pinnJeiii. as it IretpU'Utly is in 
catarrhal In oncliit is or in iironc.liial tnienimnii.L.noi is it tenacious, as 
m croupous pneiimoiii.i : tlh* examination oi tlie s])ntum* .-instead 
t)t the sjnitum, I lie lung jiiict*. obtained bv' pniit'lnie with a sterile 
syringe, may lie examined will leveal the jireseiice oi minieious 
plague b.'ieilli. easily disi iinrnishablr Irom the pneumococcus bj’ 
th(‘n l)(*ing (h'ani-ueg.'itn e. 

ScptLwmH' /'/ifg/fc.- The «liagm»sis is m<»M dillicnlt , as there 
are no diar.ie.i eristic symptoms and iioglainliilar eiilargi-nieiils. In a 
count I y whiTe plague is ejuh inic any c.ise ol sudden high fever, with 
cxlrciiic jn’ostration and l»lood evaniiii.ii loiis ucgali\c as regards 
malaria and relajising fe\ ei , '‘lioiiM hr \ lewed with sus])k;ioii. The 
feViT isgeiieiallv higher t liaii m dengue or p.i])pataci fevers, otteii 
reaching i (»5 h'., while the ]»rost r.it ion is much more marked. The 
• microscopical examination ol the blood ior/^. /x-wZ/.v is uii fortunately 
often negative, and the cultural e\;nninat ion reiiuires time, and 
In'iicethediagno'sismav In* ni.ide loo Lite, asbvthat Hnie the patient 
may bi* dead. It may la* (list mguished from malaria by the absence 
oi L.'iveran’s parasites, Iroin relaj>sing lever by the absence oi spiro- 
e.lnctes, but it is to be noted that cases ol mixed iulect ion occur. In 
India, .as oliserved by Polverini and others cas(‘S of mixed iiif(*clioii 
of ])l.agne and relapsing ft*ver are not rare. The fli.agnoMS betwi'eii 
seplictwmic jdaguc and crv])logenic se])tic.emiasilue to the piieumo- 
coccnsaiid other germs, as well as occasionally the differential diag- 
nosis from pernicious m.daria, typhnsaiid typhoid, in.iybe impossible 
without a com]>lele bacteriological exainniation ol llie blood. 

The simple iiiicnKscopjeal exaniiiiatuni nl thick films of blood (Man-son-Koss 
method) for lh<‘ pre.sence ol bipuhii staining 1):ii.illi is often a i.uluro. 'I'lie 
so-called diiutmn method introduced by QuitclUiu for the .search ot the Bat tllns 
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typhosui ill the blood of typhoid pationtA is useful also for the search of the 
^gue bacillus, as proved by Kollc and others; lo c.c. of blood are collected, 
under aseptic precautions, with a sterile syringe from a vein, and immediately 
distributed into several flasks of slightly alkaline broth, each containing 
300 cubic centimetres of the medium. In this* way the bactericidal substances 
of ( lie blood are greatly diluted, and the growth of the plague tiacillus facilitated. 
Aggluliiiiition tests arc not of much use in the diagnosis ol plague. 

Ill places far from bacteriological laboratories Broquet recommends that a 
gland or a portion of a gland obtained as soon after death as possible should 
lx* placed 111 a vial containing 125 to 175 c.c. of a mixture of neutral glycerine 
(30'’ B.) 20 c c., distilled water 80 c.c., and carlxm.itc of lime 2 grammes. 
The mouth of the vial or fliisk is flamed and se*ile«l willi paraffin. On arrival 
at t he lalxiratory the glycerine is wiped oft the gJaiid, wliich is made into an 
emulsion with normal saiino, and injected, halt uito a guinea-pig and half 
into a rat. It is stated that by this method virulence is m^iintained for 
thirteen days, wluch is of great imjioi lance in the* trojiics. A dead animal 
should be immersed in a solution ut strong disinfectant, such as carlxilic 5 per 
cent., in ordc*r to kill the tle.Ls, and should then lx* placed in sawdust or other 
packing in a htTmelicallv sc.ded .iir-light metal ca.se. and torwarded for 
examination, if the distance is not too far. to the laboratory. 

Prognosis. — Simpson ciuotes Procupnis of C.usarca as saying, 
with regard to the ])Iagiu* in Bj^zantium, tliat many whose death 
the physicians prtidicled recovereil, wliile tliose who were supposed 
to be about to recover often quickly died, from which it may be 
inferred that the prognosis in cases of plague has lo be most guarded, 
for dangers are uuuutous even in con\'alescencc-- i?.g., cardiac 
failure. 

The prognosis varies with the character ol the epidemic, some 
being milder than otluTs, and is better wh(‘n the number of cases 
is declining. Il also varies for the typ(‘ oi the disease, being best 
for the ambulatory and worst for the jni(*iimonic. As 75 per cent, 
of the deaths occur before the -^ixth ilay, alter that time the prognosis 
improves. 

A good pulse, a clear mind, a iionnal quantity of chlorides and 
no albumen in the urine, are good signs. High fever, rapid, thready 
pulse, violent delirium, siuhUn tall in the temperature, disappear- 
ance of the buboes oil the ionrth or tilth clay, and anuria, are bad 
signs. But in all cascjs be cautions about the prognosis, and re- • 
member the jdiysicians of Bv/.anlium. In pni*umonic plague the 
prognosis is most unfavourable in ilu- Manchurian epidemic 

ot pn<*mnonir. plague no case in which liie bacteriological diagnosis 
was positive was known to reco\ er. 

Treatment." -Tin* treatment should aim at killing the bacillus 
and neutralizing its toxins, and naturally one hopes to find those 
requirements supplied l)y sera. I'nioriunately no such scrum has 
as yet been found, though c‘ncoiiraging ri*ports have been recorded 
by Choksy and Polverini concerning Yersin’s and Lustig's s^a, and 
by others concerning Cruz’s serum. Whatever the sernmi, if should 
be given in large doses (30 to 50 c.c., and even more) by sybfU- 
tancQus injection. A second and a third injection can be given 
during the course of the disease, but one should keep in mind the 
possibility of anaphylactic symptoms in people previously in- 
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oculated with scrum. Several such cases have been recorded by 
Darling. The serum may be given also by intravenous injection. 

Yersin's serum is prepared by the inoculation of horses with 
fresh agar cultures, and is such that o«i c.c. should protect a mouse 
from a dose of bacilli, which otherwise would kill it in two to three 
days. The dose for man is 6o to joo c.c., given intravenously and 
also subcutaneously iu*ar the buboes. Lust ig and Oaleolti’s serum 
is prepared by injecting a liorM* with a vaccine which contains 
nucleo-proteid from cultures. The nu^h* ot action of these sera is 
said by some not to be bactericirlal, but K* eiicouragt* ])hagocytosis. 

Though admitting that the serum tre.-itnuml is far from being 
perfect, we advise its use at tl ver\ beginning, as ii gives somewhat 
better results than the ord iry syin])tnnia1 ic tuatment or the 
so-called antiseptic treatment, such as the internal administration 
of carbolic acid. 

As regards the svnij)1omatic treatment, the Jirst indication is to 
keep t lu‘ i)atient in bed, because ol tlie danger of syncoix'. and to give 
him good inirsiiig and fresh air. iMwei innsi be tieated l)v sponging 
and cool or cold a]'»i)lieati(ms; buboes by cold applications and 
ichthyol, and when tliey suppurate an incisit)n must be made and 
the wound treated aseptieallv. Not nnu*h good is to be obtained 
by excising the glands rveii in an eaily stage, though several 
authors Teriii- IhiVi* rec<»miuended it. The heait’s action 
must be maintained by digitalis. sln»j>hanthns, and strychnine. 
Restlessness may n'(|iiin‘ a liypodtTinic of liyosciii: luemorrhage 
will require trealmtsit by calcmm chloride; tin* so-called car- 
buncles must be treated am ise])t ically: ])nennionia and bron- 
chitis require the ordinary tieatmeiil: and if there is const ij)at ion, 
calomel and a s.diiie ])urge may be gi\eu; while vomiting is to 
be treated as described niuler Malai ia. A siinicieiicy of fluid sliould 
be given, so as to kee]) up the act ion of the kidneys. 

The diet should coiNisl oi broths an*l milk, wliilc stimulants arc 
usually required. 

Tincture of kmIjtio Ikis Ikm*ii n’coiiiinondei!, find is given by oral administra- 
tion, a few drofis at ;i tune, rlduted with cimiamotL water, .'iiid may be given 
also by intravenous itijei'tion. ^ to 7 minims once or twice rlady. KiisnJ h.is 
been rVcommeiuliMl by tb*.«yn'‘ 

Prophylaxis. -Bacillus ju sii\ being c.onveyed by the rat -bite from 
rats to man as a nih*. ainl inoie rarely from man to man, it is 
obvious that prophylaxis must iuchule inethods directed against 
rats and fleas, and nietluKls for the ]»roteri ion of hiinian beings. 

The spread of the disease from plaee to place is thoiigdit to be 
mainly by the flea being c.irried by human beings <»n ihcir person, 
or in their clothing, or by means of the niereliandi.se, or by r.its. 

The proplijdaxis will i>e considereil under Iwo In a dings -Public 
Prophylaxis and Perstiiial Prophylaxis. 

Public Prophylaxis. — It is necessary, in order to prevent a 
country from being infected willi plague, to institute a Sanitary 
Service, which sliould consist of a central authority for collecting 
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and dcjiiling with information on a large scale, and to which will 
be atlacJied ])acteriologisls, who will carry out the necessary 
bactiTiological examinations and prepare prophylactics; and a 
P(jrt Sanitary Branch, for investigaimg and disinlecting ships. 

It is as Well, if })ossibl(‘, to limit the communication with infected 
areas to as few poits as ])ossible, an<l to provide isolation hospitals 
for tile sick and hn* the lie.ilthy coming from inlected areas. The 
lengtli of (iiiar.intme is li\eil at pre'^ent al live days, but this a])pears 
to i)e too sh(/rt, if tlu- liieliiiL's of tin* Indian Coimnissipn with regard 
to fleas are ooiisidereil. 

Attempts can ])e inadr to prevent the disease crossing land 
fivintiers by ihe nuMbeal inspect ion ol per^uis coming by tail, road, 
or river, but this methotl o! j)r«»j)h\ la.\w js liable at anj time to 
break down. 

It woiiM ap])e.ir ni(»M ner.es>ary to disinfect the clothing and 
])ersons of all ])ei>ple eommti lioin inlecteil aieas, as they may carry 
Ileas. and this ino^t dillieiilt to elbr.t . but it is n\)t so difliciilt to 
disinfect men'liaiKliM- by the f'layloii ap]>aralns. 

In achlilnm, rat" inii"l In* eaiight legidaiK m ])lace" situated in 
danger zones, and ni"p<e(ed to mi* it .iiiv aie becoming diseased, 
for the ej)iz()olie liegiiis belore the ejiidemic as a rule. 

But ol all tliine.^ t he most ditlieiili . as w ell as tin most imjionaiit, 
a])])ears to be 1 he 1 1 eogint ion ol e.n 1\ eas< ami pneiinnMiia, l)nboes, 
and sudden (l»-aths niiisi be i egaided w il b thegii-attst siis])icion. 

When an t j)jd« mic be.gnistlu re.ii* two pi i n»d.s, as Sim])soii ])oints 
out, at wlneli t lie ])opulaee takes Irighl.and has to be liimly handled: 
one at the be'.:inning, and the sd ond when the deaths begin to 
iiu leasi* rajddly in niimlx i. K ml "a ml assassin. iliojisol magistrates, 
medical ollicei's, and m^jx eioi^ ni.i\ occni , .iml must be loreseeii. 

As diagnosi.-^ is so diiriMill .it hist, a lionsi-iu-lmiise ins])eclion 
by coiipielt'iit niedic.d tilticei" will l)e iuci>sar\ to lind out the 
miinlx r of caM's. and m no m^-lance miisi .i body be allowed to be 
buried without bring \ n wfd I>^ a medie.d otlicer. If tins is not 
done, it will be imjiossible to gauge t Ih- exleiit ol tin* disease. 

Rats must, of <'ourse. be regiilaily and systiiiiat ically examined, 
and their mortalitv cm ves mnsinicinl. 'I ’ln* sick must be is<»lated, 
ami the persons and chaiinig^ ol c.»jit.u:ts disinfected to kill the ileas. 
Kvi‘ry infected huus»' iniiM be disinlecled by (ill mg the adjoining 
Imuses w'ltli tl»e g.is iiom a Clavlon aj>p.iratiis. and after this the 
house itsell. If this method is not c.'irried. out, the rats will simply 
pass from the iiileru-d io tin* non-inti cird houses, and s] 3 read the 
plague. Village Imiisi-, might bi- bniiM. wliic.h is cheaper and a 
f.'iirly effective metlK»d. though, of touise, measures should be taken 
to prevent the rats escajiing. The gas in question is generated by 
burning suljjhiir al a very high lemperatiiie in a sj)ecial apparatus, 
when SOj ami and some unknown gases are evolved, w’hich are 
passed into tin* ship. Iioiise. warehousr, etc., and dniwii through by 
an exha list -pi jK* until a j per cent, mixture of gas and air comes out, 
wlicn the exhaust is stopped, and gas passed in until to to 12 per cent. 
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is reached, at which it is allowed to remain for four hours. For the 
fumigation of ships it is found to be much more satisfactory if the gas 
is made to circulate and to penetrati* better by means of electric fans 
and similar devices. This gas kills rats, rat-fleas, and other insects, 
and plague bacilli, and, if dry. will not injure food-sluffs. except fruit 
aiul some vegetables, nor will it liarm merchandiM* or machinery. 
A mixture of equal parts of cyllin and ])etrol constitutes a reliable 
pulicide and bactericide. 

Rats may also be killed by means of Danvsz's virus, which is a 
bacillus ea'-ily recognized fioni lUicillns fyrsiis, and kills the rat l)y a 
septicjemia, causing ledeina of the intestinal walls, infill rat ion" of 
Peyer’s ])alches, and enlaigeineiit of the spleen, with sometimes 
peritonitis, and only then enlargi'ineiit of the lymphatic glands, 
p.inysz’s virus is administered, by Sim])soirs method, *m bread, and 
is viid not to allect human beings, though recently coini)laints ol 
illness of ])ersons living m jdaces where muik* sort ol virus was being 
used lias be**!! recorded. Danvs/'s and similar viruses are very 
oft(M! iniM't and inelficat'ions in the tropics and lequirc to be exalted 
by passage through animals before being nsi*d. 

Hainierman has slroiiglv advised cats as a method of rat 
extermination, but it must bo not(‘d that cals are not refractory to 
j)lague. 

It app**ar^to us that Black’s met liods of (healing with an outbreak 
of plagiu* are tin* best. First of all, be localizes the outbreak, and 
begins liih prophylactic nu*asures in a circl*‘ well imtside this area, 
and w*)rks towards tin* ceiiln*. 'Fliis is of gr(*at imjiortance, because 
beginning in the centre and working lowarils the perqihery merely 
disseiniiiat<*s the disease. Se*'*)udly, he has recognized tin* fact 
that rat^ will not eat food liandhHl by luiinan lieiiigs, and therefore 
the ])eople wlio liandle and cut the luea*! into ciib**s jirior to dipping 
it iiit*) pois*)n liave tlu'ir liaiuK smeared with oil of aniseeil, as is also 
the board on which tin* brea<l is* nt. The ])oisoii which he has used 
with great siicei-ss is })]iosp)i*)rus ])aste. Tlie phospli*»rus is mixed 
with glucose to j)r**veiit b|)*»nlaneous eonibustioii, and then a paste 
is luaile with a fatty base such as lard, but it is advisable to vary 
from tiiuu to tinn; the fatty base. To *nir minds tln-s** little points 
m.ike all tile dil'ferenc** between failure and success, Liston advises 
the centralization and isolation of the stock of grain in villages, 
and an org.iiiization of the system of llie refuse dis])osal, while 
the. stabling of cattle in houses should he proliihited. He lays 
stress on tlie disinfection of the clothes of travellers coming from 
infected areas. Tra])s equivalent in number to 2 per cent, of the 
population should be use<l to catch rats. 

With regard to the destruction of fleas in human habitations, 
washing the floors and walls wdtli crude oil emnlsion such as the one 
recommended by Burke will be found useful, as demonstrated hy 
Jackson and others. Burke's formula is crucle oil 80 parts, whale- 
oil soap 20 parts. The jireparation is a jelly mixing freely with 
water, and a 10 per cent, solution of it will destroy fleas with 
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certainty, as well as other insects. One gallon of the lo per cent, 
solution is sufficient to disinfect a room I 2 by Z2 in a few minutes; 
the solution may be washed out afterwards with water. Tobacco 
and infusions of tobacco will also be found useful, as first demon- 
strated by Castellani and Low when studying the prophylactic 
measures to be taken against Pulex penetrans infi'ctions in Africa. 

Personal T’ropiiyi-axis. — Ever since the middle of the eighteenth 
century there has b(*(*n an idea that a vaccine should be obtained 
for the imrpose of ]>rt)tecting the indivicUiiil. Weszpremi and, 
later, Samoilowitz and ('erutti tried artifieiid inoculation, but the 
results were by no means saiisfacn*ry, persons dying from plague 
as the result of tlie inoculation. RicenlJy a number of vaccines 
have been pr('])ared for tin* ]nirj)ose ol personal prophylaxis, which 
may be classified into: (i| Vticcineseomj)()sed solely of the chemical 
products of the bacilli: (Jj vaccines composed of chemical products 
and dead bacilli; (.i) vaccines comiiosinl ol living attenuated bacilli; 
(4) polivaccines. 

Chemical Vaccines.^ Tn 1X07 l-ustig and Galcotti prepared a 
plague vaccine, coinj)O.M‘d oi the nueU*o-prol(‘ids of the bacilli 
obtained by shaking agar cultuies with i jier cent, caustic potash 
solution, and after two hours adding 0-5 per cent, acetic acid, 
and thus obtaining a prccijiilate of niicleo-])roteids. It is adminis- 
tered by subciitanecms or intramuscular injections in doses of from 
2 to 3 milligrammes. 'I'liis method has becui adopted in La Plata 
with success, and has been experimentally snpjioried by Rowland. 

Vaccines composed o f Chcmicul Products and Dead Bacilli . — ^The 
most important is Haffkine’s jilague piopliylaclic, jircpared by 
grow'ing the bacillus for lour to six wei‘ks in broth, and then 
sterilizing at 65* to 70' ('. for ciiu* hour, iind then decanting into 
bottles, with or without tin* addition of a little carbolic acid. The 
dose for an adult man is j e.r... for an a<lnlt woman 2 to 2| c.c., and 
children in proportion to their age for size). The injection is made 
subcutaneously into the arm or loin uiuler strict antibeptic pre- 
cautions. Three or four liours after inoculation the. temperature 
rises, and in twelve liours reaches 102 ' to 103'’ P., while tenderness 
and swelling may occur at the site* of the inoculation, and malaise 
and general discomfort be f<*lt, uliicli disajiyiear in one to two days, 
and tile swelling in about a week or so. There is no doubt of the 
benefit of this projdiylact ic. which gives protection for a considerable 
number of weeks, and yierhajis months, as shown by Haffkine and 
Simpson. Haflkine considers that the active principle lies in the 
liquid, but it* appears mori* likely tliat it is in the dead bacilli. 
Haffkine's vaccine has been \ (Ty extensively used in India and other 
countries since several years, and on the whole has given extremely 
good results. 

The German Plague Commission used a growth of the bacilli on 
^ar killed by heating to 65' C., and then susjiended in normal 
.saline, to which 0-5 per cent, carbolic acid was added. 

Terni and Bandi used the sterilized exudate from the peritoneum 
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of guinea-pigs inoculated intrapcritoiically with plague bacilli, and 
killed some little time before they would have died naturally. The 
exudate is diluted with a solution of carbolic acid and sodium 
carbonate and chloride, and given in a dose of 1-5 to 2-5 c.c. By 
this method plague aggressins are produced and used. 

Klein has advocated an ' organ prophylactic,* obtained by drying 
and powdering buboes, spleens, lungs, and livers of infected animals. 
The dose for an individual is from 5 to 7 milligrammes, made into 
an emulsion with warm, sterile, distilled water, and injected sub- 
cutaiuiously, but it has not yet been tried on man as far as we knou'. 

• Vaccines composed- of Living Allemtatcd llacillL- - Strong and Kolle 
have recommended tlie use of living virulent cultures, and Strong 
has practically shown that this method of vaccination can be 
carried out without danger. This vaccinal ion consists of the intra- 
muscular injection of one whole twenty-four hour agar slant of the 
living virulent culture in the adult, and oni'.-(piart er to one-half of 
such a culture in a child. The reaction is not exci*ssive. About 
ten days after the inoculation Strong has obsiTvj'd a marked rise 
in the opsonic index, and that the ])henomt‘non of complement 
fixation is given by the blood scrum, thus ])ro\ ing tlie presence of 
S])ecifi(: antibodies. 

Simj)Son. Strong, and Kiiasato aie of the opinion that Governments 
should unite to deal with plague by attacking it in the endemic 
centres by general vaccination of tht» populath'n. 

Polyvaccincs, -During the cont(‘mporaneous e])idemics of plague 
and cholera in fe.ylon, in ('astellani U'^ed with satisfactory 

results a niix(‘(l bivaccine plague -f cholera, using the l(»eal strain of 
B. pesfis. lie also i)re])ari (l and used a ])(‘iitavaccine j)laguc + 
cholera + typhoid 4 - para A +]>ara B, and an hexavacrine containing 
in addition Malta fever. 

Tin* double vaccine ])lagin ‘-cholera cotiMsli-d of a carbolizod 
emulsion «)f /^. pestis and D. cho1cru\ containing ])e*r c.c. 1,000 million 
plagiK* and 2,000 million rlioleni organisms. One r.c. was given by 
subcutaneous injection the first lini(\ and 2 c.c. a week later. The 
pentavaccine consisted of a carbolizi-d saline (■mulsi<)ns of B. pestis, 
B. typhosus, />. paraiyphosiis A, li. paraiyplio'uts B, cholcur con- 
taining per c.c. 500 million plague, 2.000 inillion cholera, 500 million 
typhoid, 250 million para A, and 2^0 million ]>ara B ; I c.c. was given 
the first time and double the dose a wc(‘k later. 'J'hc reaction was 
severe, but not more than after TIaffkine’s monovaccine. Tlic inocu- 
lated persons developed immune bodies for the fu'c diseases. The 
penta- and hexavaccinos have recently bi'cn further investigated by 
Castellani and Taylor, ofTropicalMedicinc, No\ ember i, 1017* 

Masks , — These used to be worn m the Middle Ages as a prophy- 
lactic measure, the use of which has been demonslrat ed by Strong and 
Teague, and by Barber and Teague, in ej>i(lenn( of plague pneu- 
monia. The best mask is a hood of heavy Canton flannel-cloth 
covering the entire head and tied round tlie neck, and provided with 
a window in front composed of sheet celloidiii. . 
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UNDULANT FEVER 


Synonyms - r)rliMiti(>n -Ilislmy - -('liin.'itnlniiv l‘!tiiili>‘;y — l*Atlu)loRv — 
Syniplomt'itoloi;y - 1 Piognosis — TiiMtiiifiil 'TinphyLixis — 

I’lirii-uiiduliint frvt'r Ki'fiToiiccs. 

Synonyms.- MiMlilniMiUMn lewr. M.ill.'i Iomt. Mi-lilcnsis soptic.'r*mi:i, 
MHilworc.r'iin.'i, Hriur's scptir.Tim.'i. (*ro;i1 fovor. Mount. nil i<'v<*r. Slow lovrr 
('IVxtis), (iiliniltar Irvcr. N<Mpolit;in trvrr, ('ypnis Irvoi. Mnnliinvo 
Latin : I'Vbris I ndnhms, |M‘l)ns Sndor.ihs. Si‘p1n rfmi.* Molit«Misis. Lrenth : 
Mi'Iilmru', I'li-Mf (‘.ipiinc luovro (' ipriiMisc Italuni: I'Vlibrt* MeditornunM, 
I'Vbbrc M,i1l<*sc (it'riitan . ImcIkt 

Definition, riuliil.iivl ft vcr imi rhrnnii*. rarrly ;iu anitr, frhrilc 
(liMHiliT, with many umlnlatc»ry rrl:i]>M>, riiiisr«l by Microcttccus 
mclttciisut Mnii f, 180.;. and pr()l)ably otht'r closely allied germs, and 
nsnally spn'ad by tlu* agency of goat’s milk. 

Remarks. -It M*eius certain that, like enteric, the term * undiilaiil 
fever’ may covt'i* in reality a group of inlectioiis due to very 
clost'ly allied germs. Xegre and l^aynaiifl have deserihecl a Micro- 
cncctks paratncIi/cM^is, and previously to them SergfUit and Zammit a 
. 17 . pSiUtiiomrlilnisis. 'I'liesf germs ha\e been ])ioved to differ 
bmlogic.illy from ihe roimnon ly|)e «•! M. iiiiliicnsis Uy means of 
agglutination and al)sor|)tion teMs. 

History, -rndnlaiu fevei haspiob.d)l\ exist ed m the neighbour- 
ho*)d of the Mediterranean for centuri<‘s, and ]>assages are cited 
from Hijipocrates recounfing cases «)1 long-drawn-out levers, with 
.short apyrexial intervals lasting as hmg as i ’o days, which may 
perha])s rt*fer to the disease. 

Ill the eighteenth and the early lurt of the nim-te.eiith rent lines 
references were made to ])rotracted l<*veis oecurring in Malta by 
various ol)M*rvers - c.g.. Howard in 178^. Heimen in i 8 t()- 25, 
Davy in but it is difficult to be rertaiii what disease is 

referred to. During the ('riimxin War then* a])])etirs to have been 
a very large lemixuarv increasi' of the. fever inrid'enre in Malta, 
much of which was undoubtedly l•nteric. but some of it was not. 
The cliangi' in tlie ty])e of lever appears to ha\<’ bet’ll so marked 
that some peo])le thought that a new disease had lueii imi>orted 
from the ('ririiea by the returning tioo]»s. 

In i 85() Marsion, who personally suffered from the fever, first 
gave an accurate account of its clinical history and iiost-mortem 
appearanc(‘.s iiiuler tlic term * Mediterranean remittent ’ or ‘ gastric 
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remittent fever,* dist inguisliing it clearly from enteric and what he 
called ‘ M.'iltcse fever.’ 

From this date there seems to have been much confusion, for it 
was often diagnosed as some form of rlieumatism, but the disease 
appears to have been clearly recognized by Boileau, Chartres, 
Thomas, and othcis. In i87<) Veale gave* an account of it as 
seen in invalids at Netley, as did Fazio in Naph^s, who not merely 
described the dis(‘as(*, bnl suggested that it might be found to be 
of bacterial origin. 

In i88b it was j)roved to be a sc‘parate jxitliological entity by 
Bruce, w'ho discoven'd a micrococcus in the spleen. In 1887 lie 
found the organism several times, and was able to cultivate, it on 
agar-agar, and to re.produce the disease by inoculation in monkeys, 
from which he again obtained the organism in pure culture. In 
1889 he. imblished the first full account of tlie clinical symptoms, 
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Fi(.. 671 . — Distribution or (Indulant I'kver. 

(Afii*r liassctt-.Muith.) 

and in 1891 he gifw the niicrococcns fiom blood aspirated from the. 
spleen during lite. Tlnis, Bruce ]uoved that this organism, which 
he called Micrococcus melilcnsis, was tlie true cause of the fever. 

In t8c) 7 Wriglit and Semple showed that the disease could be 
diagnosed by the agglutination ol the micro-organism by the serum 
of patients, and in the same year Ihiglies ]niblished a full historical 
and clinical account . 

In 1904 a Commission was a])pointed by the Admiralty, the War 
Office, and the Civil (iovernnient of Malta to investigate the disease. 
This Commission (J. ('. Kennedy, Zammit, Horrocks) demon- 
strated that the micrococcus leavers the body mainly in the urine, 
and is then capable of existing for a long period outside the body. 
Zammit discovered that the milk of many goats agglutinated 
M, meliUnsis, and Horrcjcks isolated the germ from such goats. 
It does not appear to affect injuriously such animals living in the 
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blood-stream, and also occurring in the milk, by means of which the 
disease is conveyed to man. 

Eyre has made the suggestion that uiidulant fever was primarily 
a disease of the goat, which had its origin in the Persian hills, and 
has been carried by these animals all over the world. 

Prophylaxis on the lines indicated by the fetiology has resulted 
in the reduction of the disease in British troops in Malta from 
643 cases in 1905 to 7 cases in 1907, and i case in 1910. In 190b 
Lamb and Pai proved that the organism existed in India in men, 
while Foster did the same for goat s. 

In 1912 Bassett-Smith drew attention to the fact that, though 
the disease has been reduced by prophylactic measures in some 
places, it had spread to (or boon di«ngnos(»d in) Spain, Portugal, and 
France. In the same year Negro and Raynaud dcscrilx'd Af. para- 
melitemis, and their findings have lieeii confirmed by Bassett-Smith, 
who has fully described a case of pjira-undnUint fever contracted in 
the South of France. 

Climatology. — ^Fhe endemic areas of tlu' dis(*as(' are, undoubtedly, 
firstly, the coasts and islands of the Mediterranean, Italy, France, 
Greece, Spain, Nortliern Africa, the I-evant, etc.; and, secondly, 
India, especially the Punjab, where the causal ive organism has been 
obtained in human beings and goats. We have met with cases in 
Ceylon. Recently it has been reported from many »)ther parts of 
the world — ^in fact, it may be said to be cosmopolitan, andtp extend 
into the interior of the conliueiits. A case conlractt^d in Northern 
Nigeria has been reported by Low. 

It is certainly a disease of tropical, subtropical, and temperate 
climates, and exists, in addition to tlie localities mentioned, in 
Russia, East and South Afiica, Uganda, where, it is called * mun- 
hinyo,* the Sudan, Mauretania, China, the ]Miilij)j)ine and Fiji 
Islands, North and South Aiinric.i. and the W'est Indies. It occurs 
all through the year, but is more common in the warm weather in 
Malta. 

/EStiology. — Tile cause, as has been indicated in the history, is 
xlf. melitensis, and some extremely closely allied bacteria, Al. para- 
melitensis Ncgre and Raynaud. igi2, and ■!/. psendomdi tennis 
Sergent and Zammit, T901S, which can be differentiated by aggluti- 
nation and absorption tests. M. mcli I crisis is found in the. spleen, 
liver, kidney, lymphatic and salivary glands, the blood, bile, heces 
(rarely), and probably in the alimentary canal (as Eyre's researches 
on rabbits indicate), the. urine, and the milk. It does not occur 
in the expired air, the sweat, the saliva, or in scrapings from 
the skin. I 

It can be inoculated, and it may be found in thi* stomach of 
mosquitoes which have fed upon patient.s, but iieillier they nor any 
other biting fly, such as a Stomoxys, or a Ilea, have, been proved 
capable of spreading the disease. It is, however, very resistant, 
and can live for eighty days in dust, or in water, fresli or salt, for a 
month, but has never yet been found naturally in air, dust, soil, or 
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water, neither have any of these in a natural way been moved 

• capable of spreading the diseast*.. It is, however, true that\lnst, 
infected with damp organisms from a culture, has infeoted mon^h^s^ 
as liave suspensions of the organism when applied to mucosa: of tiilSD 
nose or throat. It a})pears, however, to be best conveyed toS 
animals in fond, especially milk. 

The organism has also' been found ])y the serum reaction to be 
present in 50 per cent, of the goats examined in Malta, and has also 
been obtained from the milk of 10 per cent, of the goats investi- 
gated, and, when looked for, it has been found in the blood of goats 
and other animals. The milk of such animals contains agglutinins 
for t'he gi'rm (Zammit's lacto-reaction). Notwithstanding this 
infection, the animals are quite healthy, tliongh a chronic mastitis, 
as observed by Xen, may ucrcisionally be noted. It appears to be 

• conveyed to man by inf(‘ctedjnilk, the best evidence in favour of 
which is the infection ol a ship's crew by the milk of goals, W’hicli 
were being com eyed from Malti\.to America, 53 per cent, of which 
were found to be infected. 

The distribution of tin* disease, therefore, depends upon the con- 
sumption of infected goat 's milk, for people who use this milk will 
be more liable to infection than others — ^lienee iis occurrence in 
Malta and the MediterraiU'an districts, in South Africa and India. 
This is also the reason why the richer classes are more aff(‘cted than 
the poorer, and why individual inslitut ions are picked out. It also 
explains why tlier** is no ag<' or sex incidence, why infants rarely 
suffer, and why occupation and surroundings have but little in- 
fluence. 

How the disease s])reads from goal t n goal is not known. Brumpt 
states’ that .they drink liiimaii and aiiiinal urine if deprived of salt, 
and in this way the infect inn may lx* kept up. Tlie percentage 
of infected goats has be«ui found to be 3-4 per cent, in Algeria, 
29 per cent, in St. Marthal, 30-7 per cent, in Tunis, 34-2 per gent, 
inJMarscilles, and 30 per cent: in Malta. 

Mules, asses, horses, oxen, cows, <U)gs, rabbits, and fowds, arc all 
apparently capabh* of spreading the infection, while often they do 
not show any .sign of disease. 

The question of the human carrier i.s oiily just coming forward 
with any degree, of promiiu-nce as a factoi to bo considered in the 
spread of the dia<*ase. but Shfeiw has drawn attention to this possi- 
bility in Malta, where many of the dock lalxmrers showed agglu- 
tinins in their blood for Af. mcliiensis, and Missiroli has obtained the 
microcoQcus from the blood of an apjiarently healthy man who 
subsequently develoj)ed tlie fever typically in fifteen days. 

The carriers and ambulant'lmmaii cases may pass the Micrococcus 
fuelitensifi in the urine, infecting the Mjil, and in this way may convey 
indirectly the malady to other. persons.^ 

Four modes of infect i<»n are desenfbed: (i) By the alimentary 
canal, which is the usual metliod: (2) by tlui re.spiratorjj system, 
'inhaling dust contaminated by goat’s urine, which is rai^; (3) by 
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the CiUtajieous system, which is very rare; (4)*by sexual intercourse, 
which i$ possible. 

A vari^y of M. melitensis, called Af. parameliiensis, is described 
by 'K^igre and Raynaud as the cause of a variety of fever termed 
*. para-undulant fever ' (see p. 1447). 

Pathology. — The micrococcus enters the blood-stream via the 
mucosae of the alimentary canal, and causes a genuine septicaniia, 
with enlargement and congestion of the spleen as the most marked 
feature; so that the disease somewhat resimiblcs typhoid fever in 
many of its characters, without, however, producing such typical 
intestinal lesions as that disease* According to some authors 
(Ross, etc.), the germ can be conveyed by mosquitoes, but this has 
not been proved. ,For clinical and experimental reasons Bruce 
believes tliat one attack i)ro(luces an immunity, hut Manson and 
Bassett-Smith doubt this. The organism produces liaTOolysins, 
^hile the reaction on thopart of the body is shown by the formation 
of agglutinins, which may last from four t o ten years, and a specific 
serum, wliich may be useful for immunization. Tiierc is also an 
immune body in the blood suitable for complement deviation, and 
this toFresponds genci'iilly with the quantity of the agglutinins. 

Morbid Anatomy. — The mhrbid anatomy shows an (uilarged and 
congested spleen, som^ congestion of the liver, kidney, and mesen- 
teric glands, duodenum, jejunum, hirgc intestine, and lungs. The 
spleen is usually mf^ch enlarged, weighing from 10 to 44 'ounces.' 
It is dark red in colour, ancL^ay be soft and friable, and is very 
congested, with erdarged mlpighian bodies. The liver is con- 
gestoitand enlarg^, and show's cloudy swelling, with a round- * 
^.collpd infiltration between the lobules. 1'Jje kidney is congested, 
and may- show a glomcftilar nephritis. The alimentary canal fiiay 
not merely be congested, bitt the colon may also be ulcerated, 
particularly in cases, of luemorrhage. The hings are congestedi' 
esp^ially at the bases, and may sliow ])atches consolidation. 

symptomatology — Incuhalkm,- -Monkeys fed with infected milk 
require^ an incubation of fifteen days, while in human beings the 
period, according to Johnstont*,^ fourteen days. *nic prodromata 
are 'usually malaise, chilliness, headache, uiuscnlaf pains, aiicl 
dyspepsia. ^ W* , . 

'Opiseil — The onset comes onigradually, and the patient* con- 
tinjws.his work though jjfccling il^ while the temperature rises 
in laddqr, being higlicr oa?h evening, and remitting somewhat 
in tht xpoming. Al^ut the fourth or fifth day of file illness 
a doctor is consultea for the headache, and pains in tlie body 
and limbs,' 'which may hive been thought to be rhi iiinatic. The 
patient looks ill, and his temperature is found to bo about 10 F., 

wp^e'So lo 96'^ and his tongue coated dorsally with a white fur, ’ 
whil9';th/^Mg6'% arc red, and n»y-be ifldcntcd by the teeth, lliere 
is ust^y 'a riight sore throat and a tender epigastrium, with some 
bronchiad catarrh or congestion of the lungs, and (mlargoment and' 

. tenderness of the spleen, which devi;lop in the course of a week or so. 
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Course , — ^All these sjnnptoms continue for about a couple of weeks, 
the temperature remaining high — 1(^3'" to 105" F, — ^l>ut at the end 
of this period the fever declines, and the temperature may become 
normal, wliile tlie patient feels much better. In a day or so, 
iiowever, a relai)se occurs with miicii the same syin]>toms as the 
attack, relapse subsides, and another follows, relapses and 

int ermissions recurring for months. 

The lemj)er.iture now becomes iindulatijig. WJtii a marked rise 
at night and fall in ilie morning, while the patient becomes more 
and more aniemic, weak, and wasted. Tlu* alimentary canal is 
irritated, as is shown by the dys]H*psia and the constipation or 
diarrlm-a. The thro.it nny In- sore, tlu* gums s]>oiigy, and bl(‘ed 
on jiressiire; lJu* sj»h(ji i^ ollen eiilavgetl and paiiiinl, and the 
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may show .^igns ol broiudiilis, and occasionally lobular 
pneumonia, while the hear! is easily excited, and ha'inic murmurs 
are heard. 'I'he, patient allows signs ol prostration and iiead- 
achc, and jnains all over 1 he body ai e fell . 1 nstmnia and hysterical 

emotions arc not uncoimmui, but ac'uial delirium is not usual, and 
the memory may he impaired, while neuritis- c.g., sciatica— may 
occur. The. skin i> p.de but damj>. due to local or general ])erspira- 
tion, which is very common, and (M:curs with each remissi*)n ol llu* 
temperature, the sweat being of a peculiar disagreeable odour. 
Sudamina is not nncomnioii after the third week. Desquamation 
may occtir, as well as prickly heat, boils, bedsores, subcutaneous 
abscesses, or lijemorrhagcs. 

The joints may ])ecome swollen ami very painful, but the skin over 
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them is seldom reddened. Of all the joints the hip, slioulder, ankle, 
and knee appear most commonly affected. Inflammation or 
neuralgia of the testes may occur, and at times the parotid also 
becomes inflamed. 

The blood has been more particularly studied by Basset t-Smith 
and Gabbi, who find a secondary aiiscmia with a loss of 20 to 40 per 
cent, of the corpuscles, with some poikilocytosis and an even 
greater reduction of the haemoglobin. The leucocytic count is 
normal, but there is a decrease in the polymorplumuclears, and an 
increase in the mononuclears up to as much as 80 per cent, in some 
cases. Phagocytosis is said to be iliminished, as is also the bac- 
tericid.il power of the blood. 

The urine is y)assed in fair quanlily, and lias a slightly acid 
reaction, with a deposit of urates and phosph.ates, but there is very 
seldom any iilbiimen, tliough bile may bepresi iit in severecases, ajul 
tint specific germ can be foiiiul in the urine e.veii two years after an 
attack. Aliiuminuria and m^phritis in.iy occur, and very rarely 
luematLiria. 

Tlie. patient is now au;emic, and prostrated by the repeated 
attacks of fever, when graduiilly the symjfioms begin to impr<»ve, 
the intermissions lengthen, the attacks lessen in length and severity, 
(he temperature becomes normal or subnormal in the morning, 
rising a little at night, ('iradually the evening rise diminishes unlil 
it stops, the tongue clears, the symjitoms abate, and convah*scenec‘ 
begins after an illness of from 20 to 300 days, with an average of 
90 days. 

Varieties. — ^'I'wo varieties distinct from tlie typical description 
given above are recognizcMl by Hughes viz., a malignant and an 
intermit t4int — ^to which a tliird or ambulatory variety may be added. 

The Malignant Variety,— .Suddeuly. without warning, the patient 
is attacked witli high fever, the temperature rising to 104® or 
105® F., with severe ])aius all over the body, lliisbed face, and all 
tin*, oilier sjTniiloms already meniioned. but in an aggravated form, 
and often associated with basal pneumonia, and diarrha'a witli 
offe.nsive stools. 

After a little the symptoms abate somewhat. ]»iit instead of 
improving, the pulse becomes iutermiit cut , the bn^alhing is laboured, 
and vomiting becomes serious, Jiiid the patient gradually passes into 
the typhoid slate, when hyperpyrexia sets in. ami deatli takes place 
from the fiftli to the twent y-first day of t he illness. 

The Intermittent Variety , — ^The onset in this variety is v(*ry 
gradual. When the attack is fully devclopc'd, the lemperaturi' is 
about normal in the morning, but" rises in the afternoon to 99^’ or 
much higher, u]) to 105® F., this rise being accompanied by malaise, 
irritability, and chilliness. During the night sweating occurs, and 
tho temperature falls to nearly normal. Th is fever cont iniics usually 
for about six weeks, but maybe prolonged for about six months, and 
is usually unassociated with any serious symplonis — ^in fact, so 
mild may the attack be that it is not discovered until the patient's 
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general health begins to be unsatisfactory, and he seeks medical 
advice. 

The Ambulatory Variety , — Apparently at times the organism may 
produce such little effect that the infected person may be unaware 
that he is suffering from any complaint, and may pursue his daily 
vocation. Thus, out of 525 dock-hands examined by Shaw at Malta 
for the serum reaction, yi) gave positive results; and of 22 tested, 
9 contained the organism either in the blood or urim*, or both. 

Complications. — L-lcers may, though rarely, occur iu the small and 
large intestine, and give rise to haimorrhage. wliile persistent vomit- 
ing, diarrluea, hyper] )yri‘.\ia, pneumonia, i»leurilis, effusion, and 
cardiac failure all torm serious complications. Orchitis is common. 
As shown by Irolla. tin* micrococcus may occasionally acquire a 
pyogenic action, and c«ise> ol su])])uralive localized periostitis have 
been n*corded similar to those seen in enteric infections. 

Sequete.- -I'araly^is, neiintis, common in Cairo, wasting ol 
muscles^ loss of nn'inory, tremulousness, and neurasthenia are 
possible sequela:. 

Diagnosis." > rile ])rmcipal clinical signs on which to base a 
diagnosis arc the jirolongiHl uiuliilant character of the fever, the 
profuse sweatings, and tlie articular symptoms. 

Bacteriological methods of diagnosis should he always resorted 
to whenever possible. The agglutination reaction, if the* blood is 
suiticiently diluted (at h^ast i in So), the test properly performid 
and carried out , using a known and reliable strain of the germ, is, in 
our experience, sufficiently certain. l‘hc agglutination test must 
be performed in a dilution of at least 1 in 80, otherwisi' errors 
in diagnosis will result . Basket t-Smit h recommends a high dilution 
(i in 1,000), but in our experience i in So is generally sufficient, 
with a time-limit of thirty iiiiniiteb. This reaction is said to last 
for a very long time two to seven years. Birt and Lamb 
liavc ma*le this serum reaction the basis of prognosis, wliich is 
considered to lie uiilavonrable if continuously low, or rapidly alter- 
ing from a high to a low figure. Agglutinins" arc prestmt also in the 
saliva (saliva-reaction of Polacci and otliers). Whenever possible 
the agglutination test should be carried out in various dilutions, 
to avoid results caused by a ]>aradoxical reaciion— viz., the possi- 
bility of the serum agglutinating in high dilutions and not in low or 
medium dilutions, fn any doubtful case the blood should be inves- 
tigated for tlio presence of M, mclilensis, using nutrose media or 
Castellani’s dilution metliod, as in enteric infections (see p. 1390). 
In case of a nej2:a1ive result, the examination should be repeated 
at least three times at different periods of the disease. 

Nicolle and Conor conbider that many of the errors are duo, firstly, to 
leaving the serum in contact with the clot, and state that either the blood 
should be used at once or the serum separated from the clot; and, secondly, 
in order to prevent obtaining positive reactions with non-undulant fever 
.serum, that sera, to be tested, should be healed to 56^ C. for half an hour in 
cxrder to destroy the non-specific agglutinins, as first recommended by Ndgre 
and Kaynaod. 
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Saisawa and later Missiroli and others have applied to Malta fever the 
Bordet-Gengou complement-deviation reaction, but the technique is rather 
complicated for routine work. 

The presence of a high opsonic index for M. meHtensi'i may help the diag- 
nosis. A precipitin test has been worked out by Vigano. 

The diseases from which Malta fever must ]»e distinguished arc 
typhoid, recognized by a positive Widal reaction; malaria, recog- 
nized by the presence of the blood parasites; and kala-azar, by its 
parasite in the spleen juice. 

Prognosis. — The prognosis in the usual form and the mild type is 
good quoad vitam, the dangers being syncope and complications. 
The sudden malignant type is rare, but very fatal. The mortality 
is plac(‘d as low as 2 per cent, by Bruce, but others have reckoned 
it as high as i j per cent, for tlie army in Malta, and 9 per cent, for 
the civilian population. 

Treatment. — ^'Fhc treatment is symptomatic, as no drug is known 
which will kill the parasite, and vaccine and serum treatments 
have not been very succe.ssful. The principal symptoms which 
require treatment are fever, pain, gastric and int osi irial disturbances, 
congestion of the mouth and throat , nervous syinpl oms, and haemor- 
rhages. Attention must be paid to the skin, lungs, and heart. 

Tlie patient also re(iuires the utmost care as rctgards nursing, 
and in the acute stage.s the bcd-paii shoiihl be used. Chills must 
be avoided by the use of warm clothing, and the room should be 
rendered gnat-proof to ke<‘p off flies. Care must be takeiuthat the 
blad(l(T is emptied regularly. 

TJic fever is best treated hy tepid sponging when moderate, and 
cold sponging and ice-packs when severe. As regards pains, 
headache is treated b}’ bromides, wnth or without morphia, or small 
doses of phenazone or phenacetin with caffeine may be* used; pains 
in the joinis by liot fomentations with belladonna or opium; general 
pains by a liypodermie injection of morphia. Scott ’s dressing may 
1)0 applied to a swollen and ]>ainful joint, and pain in the soles of the 
fcnM may be trcatwl by cold-w'ater applications. Vomiting is to 
be treated as described under Malaria. Constipation is met by a 
dose of calomel and a saline, and the bowels kept open by comi)Ound 
liquorice powder or enemala. Diarrhoea is controlled by soine 
ordinary astringent mixture, or bismuth, or tannalbin powders in 
some form, while Dover's powder is very useful, is it also relieves 
pain. 

If the colon is affected, the treatment may be on tlie same lines 
as for a mild attack of dysentery, boracic cnemata being used. 
Small doses of calomel — j grain— three or four tim<‘S a day as 
an intestinal disinfectant, arc useful. The dyspepsia may require 
treatment on the ordinary lines. A mouth-wasli of glycothymoline 
or glycerine, borax, and myrrh, or listcrine, should be used, and the 
throat cleaned by an alkaline spray, and then ast ringed by a gargle. 
The nervous symptoms arc sootlicd by cool sponging, or by the 
bromide and morphia mentioned above. Insomnia is a common and 
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distressing symi)toin, and trional and other hypnotics, and occa- 
sionally o]>inni pre])aral ions, may have to be administered. Hamor- 
rluiges mnsl b<‘ controlled by rest, apidicfitions of ice, careful 
regulation of food, and administration of adrenalin and calcium 
chloride. Tlie skin must be carefully watched, and prickly heal, 
boils, or throat <*ning Ix'dsores promptly treated, and special care 
must be taken that after sweating, which often occurs at night, the 
clothes are changed. Tlie lungs sliould be watched fi»r signs of 
cong<*stion and pneumonia or pleurisy, which must receive the usual 
treatment. The heart must be carefully studied, and digitalis, 
strychnine, iron, or some other cardiac tonic, administered as 
reqtiired. 

how diet is necessary during the attack: but if milk is used, care, 
must be taken tlia! it i.^ not goat ‘s milk, or d(Ti\ ed from an infected 
source, otherwise, while trrat mg the patient , a process of reinfection 
may also be carried out. During the intermission the pcaticnt 
should be. given light nutritious lood, care being taken to see that 
it is really digest < d. 

Stimulants, in the form of cham])ngne or l^raiidy, are often 
necessary in sevtTt'. cases, becan^a^ 1hi‘ cardiac and general 
depression. 

Do Hrum tl.ums t<> h.ivo li«nl "oext results in ilio treatment of Malta fever 
t>y m«issive «lusos of quiniiu* (i clnidim (l.iily). Gabbi uses thymol 

eiiemata 

Scordo rectimiiieiids iiitr iveiious injections of pereUloiide of inert ury, while 
ntissell-'^iiiilh and others suggest prep.iraliou'-’ (»l ye:i*»is (i dr.ichiiis twico 
flailyj, with the olijei I oi iiic.re.ising the polymorph’nmu lear leiiooc.ytcs. and 
so oi facilitating the deslrurtiun ol the infect iiigorgaiiisni^ and also of reducing 
the tendency to neuritis, which is a common ieitiiie o* certain type's of the 
disease, and e.si)ecially of tho.se s<*en 111 KgVfU Suinni.i and others li.ive ii.sed 
intravenous injei turns ol prolamol. and .Mai shall has olitained satisfactory- 
resiilLs 111 aiiimals with .s.i]vars.'in. 

Treatment hy Serums and rmT/«r.s'. - -Senmis have been prepared and used 
by various iiiithors, but llie resiihs have Ix-en di.sappointing. Vaccine.s at 
linius gi\e heller results, esjM < lally in prulrac»ed cases with low fever, and 
Jliissett-Sniilh has rec omineTulerl ili.it aiitogfiiuiis va(.ciucs in doses of 100- 
500 niiliions sliould be gi\en Aceoiding to sonu- workers. these vaednes give 
Ix-lter results win n adminisirifil nitiavenoeslv in doses of 25-So millions. 
Vaiious types of sensitized vaccines have In** ti used and have given, at times, 
fairly sati-sfactory k'iuIIs. 

Prophylaxis, riic piojiliyJaxi'^ ajqicars to be simple and lo consist 
in tlie avoidance of goat's milk. I'lic Gribraltar authorities have 
completely stani])e<l out Malta fever by prohibiting the iinportathm 
of goats irotn Malta, which, together with the dimiiinlion of the 
di.s(*ase in Malta, clearly demonj*1 rat es the great jiractical value ol 
the work performt'd by the late Commission. 'J he. average number 
of eases in the British troo])s stationed at Malta before i()t>6 used 
to be 240 per aiimiin; since iqof) condensed milk only is supplied, 
and th<‘ iiumbtT ol cases has steadily (h*creased, until in 1910 one 
case only was recorded. It should be kept in mind, however, that 
the source of infection is not limit c'd <mly to the ingestion of con- 
taminated milk, and importance sliould be given also to direct 
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infect ion caused by human carriers and ambulant cases, and disin- 
fection of excreta, clc., should be carefully cairied out. 

Vacci nalinn . use of a provenlive vaccine prepared with M. niclitrnsis 
luis not >el bc’come general. It should eouiaui bcilli A/, mrliieush iind 
JM . f^aramehicHits I'or a nuinlx'r of years C'-astellani has prepared and used 
poly vaccines conlaining M. nidi ten c.g , .1 double viiecine. iMalta fever and 
typhoid : a quadruple vaccine. Malta fever, Ivphoid. para A and H : <i ipiintuple 
vaccine, Malta fever, typhoid, para A and li, and cholera; a scxliiplu v.uu.iue, 
Malta fever, typhoid, para A and li, cholera, and plague. Kccently Luru* and 
othfTS liave used the quatlniple aufl quinliiplu vaccines with good results. 
Tli(‘ former coiitiiiis in i cubic centimetre. M. ntelilensis j ooo millions (or 
M nielitensis » 000 iiiillioiis. ami M. paratneliten^L 2 000 typhosus 

500 millions, li. parity phosus A J50 millions. H. paratypho'His Ji 230 niiliioiLs; 
bill care should Im' taken, in preparing Ihis v.iccine In sc*lei*l strains of 
M. melitnisis uch iii rintigen. riv dose J cubic centimetre tor the first and 
I cubic centimetre lor the second iiiiection, wkich is i;iven one week later. 

\ m*nc*r.il vai eination ol go.ll^ lias been siii;i;es1iil by Viment and other 
€iullioritie.s. 

’1‘lie propiiyl.iciic nieasnios may lie siimin.iri/ed .is loJIows: — 

A. Cencial Measures. 

(1) JSotiticatioii. 

(2) Isolation. 

(3) iJcsinieeiioii. 

(|) SltTiliz.ilion of milk and water. 

(3) fiood Uygiem* 
li. f*rr.>niial Measures. 

(1) P*»r.s<mal cleanliness. 

(2) Prevention ol iniection from mother to cliild. 

(3) Vaccination 
I’etennary Measures. 

(1) Investigation ol goats by scrum and Zammit's l.iclo-reaclion. 

(2) Slaughter ol inlecicd goals. 

(3) Geiienil iinmiiiiizaiion of the goats by vaccine.s. 

f '\) Pr**vcnt*on of im])orlation of inlecicd anim.xls. 

13; In.pectioji oJ sLiiile-i. etc. 

PARA-UNDULANT FEVER. 

Definition.- I’lira-undnlctiu fever is clinically similar to or iden- 
tical with nndiilanl lever, but is caused by i>ij;anisms which dilfer 
biologioallj' from the lypical .M icrococcits inclilcnsis. 

Historical.- -In H}iz Nc#^ro and Raynaud described an organism 
which they called M icrococcus paramclilensis, but previously Serge nt 
and Zainmii had hniiid a M. psetklomelitensis. Later Bashctt-Smith 
fully conrimicd these hndings, and described a case «f i)ara-undnlant 
fever contracted in the South ol France. M . paramclitcnais has been 
found in man and goats. 

Geography. — ('asos have been described from Africa and Kiiro]>e. 

/Etiology. - -The germs mont ioned above are t he causal agt'in • >f 1 he 
disease, and differ from M. fneliionsis both in agghilinaiive and 
absorptive tests. 

Symptomatology. - -From 1 he cases so far rcqiort ed it is not possible 
to distinguish clinically betwt'cn the lypical iiiuliilant fever and its 
para variety. 

Diagnosis. — ^^fliis is based upon scrologic.d tests. 

Prognosis and Treatment.— As for uudulant fever. 
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CHAPTER LVI 

HEAT STROKE AND HEAT SYNCOPE 

Diseases clue to physical causes- ~ I leat stroke — Heat syncope — Heat low 

lever— Kefcrcnces . 

DISEASES DUE TO PHYSICAL CAUSES. 

In Clifiplcrs VTI. (p. 137). VIII. (p. ip), and TX. (]). 147) of this 
book wo liiivo discussed the physical causes of disease as we under- 
st{ni<l t lioni. (Chapter IX. deals with traumatism, and includes sucli 
clinical facisasw<ithout^ht necessary in a work f>u tropical medicine; 
it lluTefore does not recpiire amjrfificat ion in the clinical i)(»niou 
of this work. 'Hie same n^niarks apply to llu' symptoms produced 
l>y increased or diminished atmospheric ]>icssnre,and by (di*ctricity. 

Exclndiiif^ these physical causes of disease, we an* left witli the 
pathological eih*cts of high atmospheric temperatures in association 
with liigh relativ'(* luiiniclity and with those due to the rays of tlic 
sun, both of which conditions may, in our opinion, ctiusc the same 
clinical plientaneiia which W(* term heal stroke and heat syncope, 
and we base our opiiiicm ujum the sim]>l<* experinu'Ut^ which we 
1 kiv(*. given at the c<mim<meeinent (*f Chapter \'[ 1 . (p. 137) and under 
tht‘ section Radiation in Chapter VIIT. (]>. 141). 

In tlies«‘ cha])trrs we did not fliscus^ t he illnesses produced iu man 
by thi'se eausos, becaii>i* it a])peared to us that the clinical portion 
of the book was tlie more suitable place for tliis imrpose, and there- 
fore the present chapter is devoted to their consideration. 

HEAT STROKE. 

Synonyms. — ^Sunstrok(\ snn-traumatism, instilation, siriasis (not 
Sainbon’s siriasis) . t hermic fever. F renclh ' eotip de chaleur,' * coup 
dc soleil ’ ; Italian, * colpo di sole/ ‘ colpo di calore * ; German, ‘ Hitz- 
schlag/ ' Sonnenstich.' 

Definition. — ^Hcat stroke is caused by a high air temporaturt*. 
especially when associated with marked humidity, aud is cliarac- 
terized by high fevex and often extreme pulmonary congestion, 
convulsions, coma, and death. 

Remarks. — ^Hcal stroke is the form of .sunstroke and thermic 
fever which we have commonly met with in our experience in the 
tropics. 
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History. — In the sccti(»ii High Alim)spliiTic Tcinpcrjituros 

contciinod in ChapUT VII. wv liavo set forth the views ol a nnnibei 
of authors wit li regard to heat stroke, sunstroke, and heat syiieope 
fioni (‘ally t imes down to and it seems to us to be inexpedient 
to n‘]>eat*tliat which we have- already written. We will, therefore, 
merely continue that liistory in the following ]*aragra])hs. In 
1912 and i()i.T Hiller made a number of invest igat lon^ on this siibjtyt 
in tile (lerinan Army, and Fiskc in that ol the I'nited States, while 
Segale publislu'd remarks u})on thcrmo-caloninelry. 

In H)Tj and 1914 l\‘nibrey, and separately Siini)son and \V(»olley, 
wrote an imiioriant seriesof papers dealitig with Jieat stroke.s. 

It is to be iiolt'd that, likt* ours(‘lves, Sini])Son and Ogilvie hold 
that there is no difference between heat stroke and sunstroke fr(.ni 
a clinical point ol \ iew. while Rogers, an<J later Bram. consider 
that there is a dilference. 

Thus l^ogel^ says that the syncopal foi in is due to the sun and the 
hyperpyrexia! to tin' he.it, wh(‘reas Ihain niainiaiiis infer alia that 
simstrcike isa.ssociated with a \ ery high teiii]>(‘ratnre and heat stroke 
with cither a normal Idiiperature or a ](»w f(‘vcr niniiiiig liom 
loo^' to 102 F. 

Simpson's expc'iinienl^i, as well as (»ui own described in Chap- 
ter Vfl. (1^. l^ 7 ), sliow that Haldane’s researches detailed in 
CliapteT 111 . (p. 62) ajiply to tr(»pical climates. 

In 1915 Vuntoni, in studying sunstroke, made a number of 
(‘xperiinenls, by mi'aiis of a photogia])luc camera, with iTgard to 
th(‘ penetrating powers of various kinds of rays, in which tlie place 
ol tlic camera was taken by a piece of the eranium obtained from a 
post-mortem and containing blood. He concluded that the liiimari 
creanium was di.atliermal for violet iiltra-MoJet rays, wliicb be con- 
sidered to be the causal agents of siin.slroke, and to avoid which he 
advised the use of clotliing conijKised of white externally and green 
internally, and aNo <»f green glasv.e> lor the eyes. With reference to 
this, wo may })eiliai)s draw attention to Sir William Crookes' nc»n- 
actiiiic glassi s, wit h which w«‘ have p(‘rloi nied some f( w ex]>(Timent s 
in tlu‘ Sudan, and wliicli. tested therein, aie capable of protecting 
phot ograjihic ])hi1 es. 

In 1916 Koiznmi. as the result of ex])rrim(‘nts upon animals, 
b li(‘ved that during s* vere manual labour in high almosphcric 
temperatures tlur ]jroducts ol metabolism arc produced in such 
abnormal amount that they camiol be removed, ])rop('rly tind effi- 
ciently, from 1 lie blood, and so act as causal ag(‘nts in t be production 
of heat stroke. Tlij> may perhaps lu*!]) to ex]>lain the importance 
of diet in the prevention of lieat stroke. 

In 1917 Gauss and Mcy(*r gave an exc(‘llent clinical account of an 
outhrciik of heat stroke in Chicago, and Ainar investigated the effects 
of muscular ex(Ttion in high atm(»s])luTic temperatures and drew 
attention to the use of deep breathing in these conditions. 

In 1918 McKenzie and I-c Count concluded that the chief cause 
of heat stroke was t lie inability of hot air in the vicinity of the body 
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to receive moisture therefrom, because of its being already suffi- 
ciently laden with moisture. They also held that light and heavy 
clothing, the ingestion of loo little waUr, were minor causes, but 
th(»y were not surti as to the evil <‘ffccts ol alcohol, and saw no e\ i- 
dcnce in favour of an}' causal effect ilueto the actinic rays from the 
sun; but tlie.y discuss the ])ossible action of a poison produced by 
heal af{e.cling metabolism. 

In i()iS Shakles made an important siTies of ex]Hrimenls upon 
Ccrcopilhecus monkeys exposed tothe sun at Manila, fie found that 
though the siiii'i: raj's per so wen* not harmful, still unacclimatized 
monkeys invariably die of heat stroke after an e\]^osure for some 
time. This li(‘lj)s io prove tlmt the clinical (‘ffc'cts of heal stroke 
can lx* produced by exposure to the sun iis well as l-.y heat in the 
shade. 

ife noted that anything which ilislui bed heat regulation produced 
fatal results -for oxauiph*. a small dose of atropiui* did so by dis- 
turbing t I k loss of heat duo to perspirat ion {ride Chapter III.). 

He als(» obs(n*ved that intestinal toxins U»werecl the resistance 
of llui ex})erime.ntal immkeys, which is most iiiterestiiig in view 
of the ])ro(iromal sym])iorns sometimes cx]>erienced by man and 
referabltj to the alimentary canal. With relen'uce to man. this 
observer considers that the regulation of diet in great heat is most 
important. He tunlier not<s that the elfecis of the tri»])ical siin are 
exactly the same as that of the NorlluTii United States during 
certain seasons of the year. 

Climatology. — ^'l lie trojiic^ are the principal si*at of tin* complaint. 
Oflliese fiidia appears to beiJieniOht import ant, and in it the Punjab, 
Siiul, and t lie Nortli-West Provinces are t lie worst , as can be judged 
by a refcn'iice to their climatology. 

In Ceylon sunstroke is said to be much less common than in India. 
'lliUh, ill Jooj, according \o Sir Jose]>h Payier, in statistics given 
t(» him by Surgeoii-freiieral Sir Keogh, iheie were 303 cases in 
India among the r'un)]x*an tnxip-,, with 53 deaths; and in Ceylon ii, 
with 2 deaths, tlie total lor the i>ritl^h Army for that year being 
3S5 c.ises and Oi deaths. 

In Asia it istvell known in tlie Red Sea, the Persian Gulf, Burma, 
tlie Straits Settlements, South China, and Cochin China. In Africa 
it is met with in all parts of the tropical region. It is common in 
Mauritius, and is also well known in the Ihiited Slates, ('anada, 
Nov.i vSeolia, New Brunswick, and the West Indies. In South 
America it is met witli in (iiiiaiia, Brazil, Peru, and the Argentine. 
In .Xustralia it has als(» l)et*n recognized, and in Kiirope in siininier. 
It is, of course, associated with the warm seasons in all oouiilries, 
and with either very high air temperatures in relat ively dry climai es, 
or with not so high temperatures if there is mucli atinos])heric 
liumidily. 

The disease stands in direct relationship io lieat -waves, as has 
been pointed out by Rogeirs iu India and well known in temperate 
climates. Tims, according to (lauss and Meyer, in July, 191b, the 
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monthly mean tompcraturc in Chicago was 78-4° F., the highest on 
record, ’and 152 men aiul 6 women were, admitted to the hospital for 
heat stroki! t»r lieat syncope,. 

/Etiology {vide also Chapters VI. and VII.). — The causation of 
the disease is the action of high air temperatures associated with a 
high relative humidity on man. which generally act during the day- 
time, but may also have an effect at night. 

It has already been pointt'd out tliat a human being can — ^for a 
short time at all (‘vents — stand a very considerable amount of dry, 
but not moist, heat. The heat regulation of the body is disturbed 
and the loss of heat prevented by the humidity: consequently the 
body temperature rises. 

Haldane's exj)eriments liave shown that if the wet bidb thermo- 
meter riM-.s to AcS'^' F. {31*' (^) in still air, or to F- (d4*4'’ C.) in 
air moving a1 tlie rat e of 1 70 feet (51 metres) per minute, or to 78*^ F. 
(-5 *5"' C.) with leisurely work, some pathological effects appear 
and the t temperature* of i lie body begins to rist;. It is of intei est to 
note that the temp(*rature of tht* body, instead of rising to a certain 
height witli a gi\'eu atmo'^plieric teminjraliire and then remaining 
statit)narv, in Haldane’s experinu'nls went on rising; and in some 
measure this corns] xiudt'd with tin* tem]H*xatur(* of the air. 

'rims, with reference tt» the rectal temperature, which is the best 
iudication of the trut* Ixulily temperature, Haldane found that with 
a wet bulb al lo qo ' F. the rise was 1 to r*.4" 1 '. (0-5^ to 0*75® C.) 
]^cr hour; at about <)4 ' F. (34* 4."" C.) it was 2 ‘ F. (1 *1® C.) per hour; at 
98® F. (3b'4® ('.) it was about 4® F. (2*2'’ C.) ])er hour. 

If this condition can be induced in healthy ])ersons at rest in 
England, it does not seem impossible or imj)n)I)id)l(* that lower tem- 
pcraturcjs iii.iy act as \ igoronsJv or more x igorously n])on Europeans 
in the tropics or elsrwlu*n*, especially if living under conditions of 
poor bod^ health and bad sanitalnm, or if fln*y aie improperly clad 
or ctehabified mentally or ])bvsically. Sinij)son, in 1914, showed 
that Haldane’s results wrre ajqdicable to ordinary climatic condi- 
tions in hot count ri(s. 

The fact tliat new-r.oniers are more a])t to suffer than old residents 
has been jnit on an exjjeriineiital basis by Rosentlial, who has shown 
that a kind of active iinnuinit y t o he«it can b(* established by nijieated 
exposure of an animal to a temperature lower than that which 
would have lieen fatal. TJiesc animals, when subsequently exposed 
to a very high temperature, do sliow symptoms, but they are less 
marked; the rise in temperature is not so higli, the respirations 
and the pulse not so accelerated, and the general distress less. 

The effect of clothing, load, and work has been calculated by 
Ziintz and Schumburg, who estimate that a resting soldier weighings 
70 kilogrammes produces from i*2 to 1*3 calories per minute, and 
when marching, with a load of 31 kilogrammes, produces 773 
calories per minute, which will raise the temperature of the body 
I® C. in 87 minutes. Under ordinary circumstances the soldier 
is not affected, but if he is wearing thick, tight-fitting uniform 
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(e^ecially in the old days of stocks), with a tight belt and knapsack 
with cross-belts, and is at the same time marching in close formation 
(when the air must certainly be impure from carbon dioxide and 
dust) under a tropical sun, it is obvious that, especially if there is 
a fairly high relative humidity in the atmosphere, he cannot get 
rid of this heat, and there is bound to be cither thermic fever or 
heat syncope in a certain number of cases. 

Predisposing Causes. — Heat stroke is, if anything, more common 
among children than a<lults, but it is very liable to be misliiktaidor 
other diseases. It is nn^re common among nii'ii than women, owing 
to the greater exposure of t he former. Among men il is priiicii>ally 
found in stok»'-rh and in soldiers during cixliaust mg marches. Among 
soldiers the classical instance olteii (pioleil is tiui iu'i-.ount of the 
march of the 43id Regiment in the Indian Mutiny lor over 1,100 
miles, mostly across the plains ot India, in tin* hot Icsl w<‘atlnT. 

The men remained quite well ftir qbq miles, wJieii the3' became 
exhausted, and even emaciated; but in the narrow Kowii of the 
Bisramguiige (ihat, when the tem]>eratnre in the tents ranged 
from 115® to F. in the day, and on one (»ccasion was los^" F. 
at midnight, they suffert'd severely, and two ofheers and eleven men 
died in four days, and later on seven more died in three days. 

There is no doubt that exhaustion and unsuitable cloth ing were 
formerly the great causes ol the frequency of attacks of heal stroke 
in the army. In Chicago, in lyiO, labounrs formi‘d l).f9 i)er cent, 
of the cases, but the majority of them w^ere also complicat«l with 
alcoholism. 

Race appears to have a certain amount of elhci, for it is more 
common in Kuropeans iJian in negroes or East liidijiiis, tlioiigh 
it is met with in all. In Chicago, in lyit), i)er cent, of the 
cases were in the thiid, fourth, and filth dicades, so tijut ii^e may 
also b(i a preilisposing cause. Pn-vious illness i^^ a great predisposing 
cause. Hot winds help to iiuluc<' this condition; the 

hoi w'iiid ‘loo mama’ is innclj <lreaded by the natives. Of all 
predisposing cause's, aleA)lu)l is j)robably the most imp(»rtant. 

Pathology.- -Mar iiiesco lias sh(»wii that a temperaturi' of 47'' C. is 
immediately fatal to animals, while a leinjuTatun* ol ^5*’ ('. kills in 
one hour, and one of q^^'C. after a longtT lapse of time, the essential 
pathological change being chromatolysis in 1 hencrvccells; tlierefore 
high bodily tcmperfit nr e may cause acute serious ner\V-cell changes. 

But the. effect of high internal temperature has been fuither in- 
vestigated by Uallibiirtoii and Mott, w'ho have showm tliat a tem- 
perature of 47® C. (117'’ F.) is the coagulation temperature of neuro- 
globulin; while Hewlett had previously shown that cgg-W'hite w'ould 
coagulate at a much lower temperature than usual if this is 
maintained for some time. His experimtmts were repeated by 
Halliburton and Mott on cat's brains, and they found that at 
42® C. (108® F-) the neuroglobulin separated out. but not at lower 
temperatures. Cat's brains kept at 42® to 43® C. for three and a 
half hours showed chromalolysis in tlie nerve cells. They, there- 
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fore, came to the conclusion that a coagulation necrosis lakes place 
in the nerve cells, due. to the coagulation of the cell globulin, and 
that when tliis occurs the protoplasm is destroyed. 

Our own observations entirely agree with tliose. of Marinesco, 
Mott, and Hallibiirlon. Fig. 67J shows a nerve ci'll in a condition 
of coagulation necrosis, with disappearance of tlie Nissl bodies, 
fiom a case of suustn»kt: in which no patlnigenic micro-organisms 
could be louinl post-mortem. It appears ]>robal>lc, then, that the 



KlO 07; NkkVI- ('1:1.1.^ MU)M JHI \ OF A CxsK Ol* 1 1 KAT STKOKE, 

S«H'\VlNi. CmKOM'.'IOI YSl->. 

seat ol tile l^■sK»n ol ihermie. fever is in the cells of tlie cerebro- 
spinal ne.rvons system, and particularly tliose (d the medulla. 

Koizuiiii 1 ‘onsnliTs a( hIoms to Ik Uh; jiiosl iiii)h>i tcOit ]iiith(ilo){i('al iiiulnig in 
lluTinic it‘ver. I le hns noteil tha.1 iiiiinnilN liiiM'd on acliet rit liin rilbiiinin show 
a higher degree of blouil alkcihnity. aiul ;iie inou* resi^t.ln1 to h< al-stroke. 

Morbid Anatomy. -1 In* body letains a higli temperature for 
some hours after deatli: rigor mortis conu-s on quickly, and passes 
off quickly, and decomjiosition, on accoiiiil of the high atmospheric 
and body temponituro, sets in. Ijvidily is well marked. The 
blood is dark, fluid, and acid. Tlie brain and membranes arc con- 
gested, and there may be minute luvmorrhages in the white matter, 
and market! increase? of fluid under the membranes and in the ven- 
tricles. Microscopically, the minute vessels, especially of the medulla. 
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are very congested, and the nerve cells show coagulativc necrosis 
and disrippearauce of tlic' Nissl bodies, together with a swollen aiul 
chroraatolylic condition of the nucleus, though the nucleolus moy 
remain apparently intact. 

Th(i cerebro-spinal fluid is clear and colourless, and usually in- 
creased in amount. McKenzie and Lc; Count liave shown a higher 
water content for the brain. 

Tile organs of ihc body are in geiu^ral congest (jd, but especially 
the lungs, which appear" almost black. Some observers hav(' re- 
cordeil tinlargement of the spleen. In our expi'.nence there may 
b<*. euhrgeineiit of the spleen, but it has iioihnig io do with heiit 



Temper.'iluio if>?" I'. tUree licmrs aiu*r llu* (rns^t. 


stroke. The heart is often in a stale of iiiirked ligor mortis, and 
there may be cloudy swelling of the my«)c.irdinm. as well as in the 
kidneys and liver. P(neohial Iremoiriiages may be foimcl in tlie 
organs and the skin. 

Symptomatology Sometimes Uk* symptoms come 

on suddenly, but more fre-qucnlly there are prodroinata. The 
patient often complains of feeling out of sorts and weak, especially 
in the legs, together with lu»adachi* ami drf)wsiness. and sometimes 
of nausea. Longmoro lays stress on a frec|muit desire to micturate as 
a prodromal sign of importance. becaiiM*. as mentioned by Simpson, 
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perspiration is diminished or stopped, and the bowels arc constipated/ 
while the urine is copious and limpid. 

Intolerance of light and chromatopsia — red, yellows or green 
spots, wlh suffusion of the eyes — ^liave been noted, as well as other 
nerve symptoms such as restlessness and insomnia. Sometimes 
these symptoms point to disturbance of the digestive sj'stem, in 
that the patients complain of anorexia, polydypsia, nausea, epi- 
gastric distress, or diarrha*ii. All these prodroiiiiiJ symj)! oms simply 
indicate* that the. patient is not in a noini»!l r4»nclitii»n ot health. 
Ofisti. — The attack begins with a sudden slmij) lise of tempeiatuie 
to io4*’-io7'’-iio -1 14 ' I' ., and a pulse-rate in pioj?ortion to the fever, 
while the skin heconn^s dry. burning, and ilushed, with occasimially 
a macular ern])lion. ' <■ ])atient becomes unconscious, delirious, 

or ctnnatosc*. usu.div t ■ latttT. The pupils are olteu v<*ry con- 
tracted. Tin* n\-i*in!t .ire u«)isy and (juick, and rales and 
liionclii arc Iie.ird on ai 'ullation. The pulse is rapid, and thougli 
at tirst ol good voluini ^ot»n lieconies irregular, intermittent, and 
thready. The urine is scanty, .and in;iy con! albumen and casts. 
The motions are j^issed iu\a>hiii»arily. 

Course and Termination,- 1 1 the patient is giung to die, eoiivulsions 
appear, and the skin becomes ( yanosed and elaniiny ; the respiiations 
become slower and slower, and iimre and inoii* slertoioiis; the pulse 
weaker and weaker, until the patient dies of asphyxia after an illness 
varying from a few liours to a day or so. II recovery is to take 
jilace, the temperature oit< n tails rajiidly by crisis, the respirations 
become (juieter, the pulse slows, there is a critical disclnirge ol 
urine, and the paiii’ut falls asleej), to awaken iiiucli better. 

Secondary firoer.- In some ease's tlie course of the fever is much 
longer (seeT'ig. 674), lasting eiglit 10 ten days. Possibly this is due 
to secondary iiifeetion with inlesiinal bacteria, and blood cultures 
should bo made. 

Convaksvi'uce - The ]>atienl leniaiu^ veiy suscijdible to high 
alinospherie tenijx'ratujis for a long time after recovery, 'fliere may 
be peisisieul headaelu-. ]»lioto]»liobia and giddiness, and dcTmite 
ceiebral and lerebelJ.ir syiidionies iiave been noted as seqiielie. 

Diagnosis.— Til e caidinal signs <il heat .stroke are the association 
of a high bodily tciiiperal lire, and ofun coma, with a liigh atmo- 
spheric temperal lire and a high relative humidiiy. .The differential 
diaf^nosis is most jm])ortant, and has to be made from malaria, 
c})idemic eercbro-sjiinal meningitis, alcoholism, oiiiuni poisoning, 
renal coma, apoplexy, and qMlepsy. Heat stroke must bo diag- 
nosed from pernicious malaria by the abseiiee of parasites in the 
blood; from cerebrospinal fever by the a])S(*nco of Kornig’s sign, and 
absence of contracture of the muscles of the neck. The high 
temperature should enable it to be diffeienliated from alcoholic or 
renal coma, as well as from apoplexy and epilej)sy (in both of which 
the temperature may be slightly raised) and opium poisoning. 

Prognosis. — ^The death-rate varies, as a rule, between 15 per cent, 
and 25 per cent., but it may be as higJi as 51 per cent, at times. The 



PROG^'OSIS■^TJREA T^JEKT 


1457 


prognosis is, ilierefore, always serious, ami bcconii'S worse if cyanosis 
or conviiLsions appear. In the Chicago oiilbn*ak (»8 (»ut of 158 died, 
and 58 of these never recovered consciousness. 

It is loo early at iiresent to say how lar lumbar ])unct lire will aid 
the prognosis. 

Treatment. — Loosen the clothing at once, and remove the patient 
to as cool a place a.s can be toimd and take off hi^> clothes, and, if 
possible,, lav him on a bed covered with a large indiarubber sliin't, 
or put him in a b.ith (care being taken to keep the head support eil 
by some mechanical means, so that it cannot slip down into the 
water), and a]>plyan iee-bag to the head,while pieces of icc are rubbed 
over the body, and at the same Lime cold sponging is carried on. 
The cold douche may also la* a]ii)li(‘d with markedly beneficial 
etIecL. Also large eiiemata of ici-d water may bi» given. 

While this is b(*ing done, vigorous friclion should be ajijdied to 
the parts which have hoen nii)be.d wiili ice. in order to jMomole 
circulation in tlu- couh d ^kiii. 

If theae is hd [ c . v ^ wring out a sheet in as cold walor as can be 
found, and alh»\v water to <liip (>ii the patient .ill over. 

In ])Lices where n*) cold water is ax.iil.ible, the ordinary water 
can be chilled l)y disMilviiig .1 fair qtianl ity of salt in a bath ol water, 
s pioezingthc jnicool some limesintoihis,‘andt hen adding a ciiiantity 
ol vinegar and a little eau-de-Cologne, and sponging the patient 
wii h tins ini\'t tire. 

'file dangiT in e^ld sp<nig!iig ts coll.ipse: consedui'iitly the rectal 
iemperal in e must be cat elully l.iken every tew minuies, and when it 
f.ill'i III tin* rectum 10 about lui-O h. .s])oiigiug must be stojiped, the 
]).itient covered up with blatikiMs, i»ui to !)eil, and must be most 
careitillv w.itciied. 

11 the iem]MTalure,come-i down wii It a 1 uii and ^olla]>^e sets in,tlie 
c<»ld applications should be sioppi-il, aud treaimeiu must be applied 
as described under heal syurojK- (p 1450)- fhe patient must in 
any e.ase be carvJuUy waU'Ju'd, and ice. c(»ld sponging, or both, must 
be resorted to again .ind agam till the !emj»er.il tire leiuams down. 

While ihese imin<‘diate remedies an* being applieil i)re})arati()ns 
m.iy be made for lumbar puiictun* and the removal of a qmintity 
ot cerebri>-s])uial Ihiid. If tlu'fewr is not reduced by this! real meiit , 
and the ])ulse is bounding, the body cyanos(‘d. ;uid the heart's 
aciion eiubarr.is^<-d, the methau bailie vein may be opened and 
the ])atieni freely bled; but if little or no bK)Oil comes, flieii an 
intravenous injection of a pint of normal .saline at q.S-()' F. (37^' C.) 
may be run in. Cardiac .stimulants .sucli as carh‘iii, digitalis, and 
stroiihanthus must b(i employed to keep uj) llie lu'art 's art ion. 

Ant ipyret ics are useless, as is also quinine, for t his lever. 

If the" breathing stops, it is advisable to try artificial rcspiraii(»n 
for half an hour, or, according to some observers, for several hours, 
as sometimes good results have ensued. If the heart begins to fail, 
hjqiodermics of stryclmino, provided there are no convulsive 
symptoms, digitalin, or adrenalin, niav be given. If convulsions 
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are severe, inhalations of chloroform and oxygen mixed may be 
administered. 

When the temperature is reduced, and tlie patient is conscious 
and can swallow, a dose of calomel (gr. iii. to v.), followed by saline 
purgatives, is advantageous. As soon as urine can be collected, 
it must be carefully examined for signs of renal trouble, which, 
if present, must be treated. Recurrent temperatures may be 
bacterial in origin and wiU not be easily reduced, but blood cultures 
should be made and the causal organism determined with a view 
to vaccine therapy if piolonged. 

Bromides may be re(iuired to soothe the irritated nervous system, 
and do more good than liyjinotics or morphine. 

Food must at lirst oousiMt of only milk with barley-water or 
toast -water, and be gi\en in .small (piaiilities and often: but as con- 
valescence proceeds, broihs, soups, eggs, milk-puddings, etc., can 
be add«»d. Xo alc<»hoI on iniy account must be given, except on ilie 
advent of collapse. 

The room in wliich the ])€itient is Ij’ing must be kepi as cool 
as possibh; by punlvahs .ind large* blocks of ice ]>laced in baths, and 
it must also be kept dark -/.e.. well protected from the sun's rays, 
and also from the glare of electric light. 'Jhi re is apt to be great 
intoIiTance ol light and heat, and then fore, altiT t herinic fever, the 
]>ali(nt should, if possible. g<» on lea\e to a eool eliniate. 

An alkaline Ireiiiment (anniioi'iimi « arl.»»nnti*, ‘odjiun Imail-oiiatc*) lia.s lutn 
retomniendfd wnli tl-eobjei I ot (onil>iitii>g ai ulo"!.*'. 

Prophylaxis,---Piopliylaxis coumsIs in protc'cting the head and 
eyes from the sun, in wearing pro] ler clot liing, in living in dwellings 
and offices ])rolect<*d against the sun and ke])! as cool as possible, 
as described in the ]»re(:ednig <:li:i])ter. 

Muscular exiTtion slioukl not be taken in the heat of a tropical 
day if it can b(* avoided, and during thes<* lionrs alcohol should not 
be touched. 

If anv of ilie ])rorlronia1a are iioti«.ed, tlie person should be put 
on lilt* -.iek-lisl, and treaU-d as though lie were ill. He should be 
ke])t in a cool sliaded room : the boweK slioiild ])e freely opened, and 
cool applicatiims apjilied to the head. The diet should be light 
without alcohol, and, wlieii better, the j)atieiit should be extremely 
careful not to i x])ose liimself in any way. 

In regard to railway travelling, Nicholson advises the avoidance 
of coHpi and corridor coinparlmetils and the use of carriages running 
the Itm^li and breadth of t he coach. This j)rol)ably refers to second 
and third class carriages, as the small compartment for one person 
in the first-class carriages ol Sudan trains is most excellent. He 
advises the use of fans, which are constantly employed on Sudan 
trains, and the running at the liighcst speeds possible. Double 
roofs and windows well protected by coloured glass and jalousies 
diould also be noted, as they have been used for years in the Sudan. 
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HEAT SYNCOPE. 

Synonyms. — Heat exhaustion, prostratio thermica. 

Definition. — ^Heat exhaustion is a condition of syncojje brought 
about by action of high air temperatures, especially if associated 
with a considerable atmospheric humidity, upon persons whose 
bodily health or conditions are abnormal. 

Climatology. — I'he climatology is the same as for thermic fever. 

Etiology. — Two distinct factors are necessary for the devclojunent 
of this condition: — 

1. High wet -bulb temperatures. 

2. .\bn()rmal bodily healtli or conditions. 

The first factor has been sufficiently axplaiiicd, but a word or two 
about the second is necessary. The second factor consists of any 
organic disease or chronic alcoholism, especially the latter, which 
is apt to cause fatty infiltration and dtJgeiUTatioii of tlie heart wall, 
thus allowing dilatation of the organ under the stress of high air 
tcin]Hiratnre. 

This second factor also includes unsuitable, clothing and too 
violent exercise, wliich under high wet -bulb temperatures are 
especially liable to induce syncope. 

Hut alcohol is by far the ni(»st important ])r(Hlisposing cause, and 
accounts for the diftenmee in nu)rtality of ex])editions in wliich 
soldiers arc allowe<l to drink it and those in which they are not. 

Morbid Anatomy. —As was shown by Phuffer in 1851, the heart 
may be flaccid and very much softened, and full of blood, especially 
on the right side, but apart from this there is little morbid change, 
'riiere jnay be conges! ion of tlio brain, lungs, and oilier vi.NCcra, but 
generally there is little to jiote. 

Symptomatology. — ^'Fhe sym])ioms begin suddenly by tin* person 
feeling very giddy, and sometimes sick and weak. * If he allemjUs 
to walk, he staggers, and may tall, lie is ptile. his pulse small and 
soft. Iiis ]uipils dilate, aiul his skm is cold. 'I’lie temperature is 
subnormal, or there may be a transient initial rise, roo- to 102® F., 
and there may b(‘ h)ss of consciousness, but this do(»s n*)t always 
take place. There is often considerable pain in the. lu'ail. 

Generally the condition is quickly recovered from, sometimes 
after a little sickness or fever, but at times it deepens into uncon- 
sciousness, and ends in coma and death. 

Treatment. — When a person complains of feeling faint, lay him 
flat on his back in as cool a place as can be found, and loosen his 
clothing. Dash a little water on his head, face, and chest, and 
give him a little brandy-and-water or sal volatile, if ho can swallow; 
but if lie cannot, give a hypodermic injection of .strychnine or of 
etlicr and camphor. As soon as possible wrap the patient in 
blankets, and apply hot bottles to various parts of the body. 

Prophylaxis. — The prophylaxis is the same as for thermic fever. 
Giles advises nux vomica to be administered before hard work in 
the sun. 
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HEAT LOW FEVER. 

Definition. * -A low intermit tout lever of long duration, occurring 
in ]>ersons ju poor health conditions, uiuler the influence of continued 
high air temiujiiiiiirt's and a degrei* ol atinospluTie linmidity. 

Remarks. Tlie temperature generally riM*s t(» ;d)ont too" V, or 
le'^s eviM-y day tor uioiuhs, but the patient may experii'nce little 
(liMCoinfort , e\'ce])t tliat he does not leel very lit or is in a vague way 
slightly imlisposed. 

Diagnosis.- -It must be diagnosed from low iuiiTmitteiit fever 
byllieJact that in tins eoinidaim thi‘p.nienl feels ill. 

Treatment. ■ Rest and cli.inge ol elimale elfects a cure, for the 
time being at all cwenls. 
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(frnoliil ipm.il Ks -('cilib’s pij»im*ut.irv fi*\vr — fpwr- I'orrp'.t's fever 
— Naogele's m-iu.iri.il I<*vit HyjHTpyie'ti.il fe\er- -I)i»ul»le coiit unit'd 
fi'ver- -Ltiw iiiiei nnlleiil iimi nuiLiij.ii lever llij'li iiileiiiiiMoiit mm- 
ni.il.Li'i.il leviT 'Miissin:iii leve. -N.ishri lever 'rieiitsin fever- -VVhil- 
more's le\ei \N unlley''^ with jminiliu'- Ihe imiciibir lever i»l 

Tuiiisi.i— ■ 'I\u .imtit li«i level Kvtiio ie^el■- -lUii baoli -I'eliris p!ilii''liis 
rennlleiis- U’eiicM’s diMMse Ovopl ismosis- -I[.eini)cytLt)7.oon lever- - 

Se])tic biliiMis leVi'i.s I -Kobb's he.it lev(*r Non-m.il.iri.il 

<|ii:irlan fe\er Vii.emn low lexer --VeMnil.ir lever- P.ipiil.ir level -- 
ll.einorrli.iuii. lebrile e.iMio etitt'iiiis tif eliildien • Ri fenmees. 


GENERAL REMARKS. 

SixcK ("romliie in altcm^itdl lo airuiific trojiic.il Jevi-rs niiicii 
has bren done to dcliiu* llu'sv in.iladies, as may be judged by tlio 
precvdin|;( cliai)1<‘i's. N evert lii-lrss, it is cnrioiis lo imte tliat the 
more these fevers are tlefinetl and sorteil out the ji;reater Ihe number 
ol forms which e.annot l)ecla'«»>ilied,not\vithslantlin^ a clear definition 
of cnicroidcii. 

Hume atte.mpleil lo arraiit'e tliese feveis ijito a typhoid colon 
f^roup. a den.iriu'p'ou]), and an iiilluenza f^roup, ]>ul weliavt placed 
all that we could reco|;*ni/e .is belont'in^ ti> the first {^uoiij) under 
entcroidca (Ch,'H)ter Ult., ]). 1.5621. .ami lo the. second under dnii^ino 
fcirr (ChajUe-r XHII.. |). 124 p. We have tailed to meet with any 
which could be classified as inlliienza-similar, though e])idemies 
of true influenza do oc.cur in the tropics (Cha])ter I.VIII.. p. 1497b 
Under these circumstances we simply descrii)e the venous forms 
known lo us withoui .any sysu'in or onler. 

COBB’S PIGMENTARY FEVER. 

This latter is peculiar, .and reads like a mild attack of iu'-^ol.ii ion. 
It occurs in llie hottest months of the 3"car. The onset is sudden, 

I lie tempera! m e rising to 103" to 104. ’ F., wit li Jieadaehe. nausea, ami 
vomit iiig, associated with a jieciiliar pigmentation of tln^ nose and 
cheeks. The feviT is continued, and lasts eight to ten days. The 
nigmentation slowly fades some months after tlie fever is over. 
It requires further investigation. 
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ROBLES* FEVER. 

A peculiar form of continued fever, which is said not to be typhoid 
and not to be malaria, is described by Robles, of Quezcaltenango, and 
Gann, of British Honduras. 

Robles has separated from the blood of the patii*nts a micro- 
coccus resembling Micrococcus melitcnsis, but liquefying gelatine. 
The patients, who are usually derived from tlie younger im-mbers 
ol tin; poorer classes, are anaimic and d('bihtated, and liv<* under 
insanitary conditions. The fever is very irregular, being at first 
remittent , but becoming intermittent , while the periods of ai)yrexia 
increase in length and frequency as the disease progresses. The 
symptoms are but slight, consisting of headache, malaise, furred 
tongue, thirst, and anjumia, with slight constipation. The sjdeen 
is either not enlarged or but slightly so, while the liver is a little 
tender on firm jiressure. The duration of the disease is from two 
to three weeks to se.veral tnoulhs. (.‘(Uivalesceiice is kmg drawn 
out, there being much chbilily and di.siiicliiiaiioii for mental or 
physical exert itm. The i)rogiu)sis is good, as recovery is llie rule. 
The best treatment is change to a cooler climate, good sanitation, 
a light, nourishing diet, and a tonic ol iron and strychnine. 

FORREST’S FEVER. 

Forro.st liasdescrilujdafever in Rangoon which hecidh‘d * Rangoon 
local fever,* which Lists three to iilleeii days*, and sh(»ws a tem- 
perature curve resembling a ]xirabola, ascending and (U*scending 
gradually. The maximum temperature is if>|' and tiie blood 
shows a polymorphonuclear leucocytosis. 

NAEGELE’S URTICARIAL FEVER. 

Naegclc described this in 3(;i2 as occurring in Soutli-Wesi Africa. 
It consists of fever associated tvith an urticarial eruption, affecting 
the skin and mucosie, and associat ed wit h mai ked nervous sym])t oms, 
loss of muscuhir power, neuritis. ])ains in the j(»in1s. affections of 
the glands. When tlie wdie.ils disapjx'ar ihe skin exfoliates. 
Relapses are freqinjiit. Bassdl-Smiih lias suggested that it may be 
due to s(TOc food toxin. 

HYPERPYREXIAL FEVER. 

Remarks.— There is a ])cculiar form of fever w'hich w'e me.t w'ith 
on the Gold Coast and in Ceylon, and wliich \vas first dc.scribcd 
by Thompstone and Bennett in Southern Nigeria. 

Climatology. — It is knowm to occur oji the West Coast of Africa 
and in Ceylpn. 

ABtiology. — Tlic causa+'on is entirely unknown, but ])eculiar 
bodies (Fig. 675) have been seen in smears from tlic spleen. We 
are inclined to consider them contaminations. 
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Pathology. — Nothing is known as to the pathology of the disease. 

Morbid Anatomy. — ^Thcrc is nothing characteristic to be seen in 
an autopsy. 

Symptomatolo^. — The illness begins with a mild fever which 
looks like a typical malarial attack, the temperature falling after 
the ordinary sweating stage, thongli no malarial parasites appear 
ill the blood. The next day the teini)cralure is almost normal, and 
no anxiety is felt about tlic patient. But on the third day tlie 
lemperature begins to rise, ami 
reaches 104° to 107'' F.. at which 
it will remain if only drugs are 
used; but if cool bathing is 
resorted to, the temperature w'ill 
fall temporarily, rising in due 
course until cool bathing is again 
perfoimed. This slniggle 0**11- 
tiniies, despite any niedicaltre.it- 
ment lliat may he eiii])l*)y*‘d, 
until, at tlie end of six t*> seven 
<lays, the oool bathing oeasesto 
have its effect, ami the t*'iui)era- 
lure goes on until iio‘ F. is 
reached about the <*ighth day, 

and tlie jiatieiit, aft(T having Tig. 67 lioDiKs kounj> jn Cask 
b(‘eii delirious, htM'auuescoinatosi i.- nYi»KRi»YKKMAL I'l'-vick. 

and dies; or, in abcul 50 ]»er 

cent, of Thoiiipsloiie ami Bennett ’se.isrs, ilii* ieiii]»erature n‘m.uiis 
at about 103 ’ F. for Ihi ee weeks, and ! hen gra<liially falls to normal 
about tlie sLxiIi wrek. 

The spleen, liver, abdominal *iig:ins, niini', ainl blood, aj)]*ear 
ipiile norma 1. except that coagiilai 1**11 is said to be (piick. Fhc 
conjniietivjc are injected, and the mind is ele.ir nniil the terminal 
delirium sets in. The a*lioI*>gy is <piiti‘ unknown. 

Treatment.- -Cool s])ongitu». rool b.iths, and cool packs, are the? 
only useful treatment. 

DOUBLE CONTINUED FEVER. 

Thi.s fliscaso, which clos(»ly n*semhlcs ciilone levor, w.'is tirst met with by 
M.msdii, and siibsi-qiieiilly by 'J'liorpt' and Kousmmu jn C.luii.i. 

Hic disease bi*gins iii'iidioiady, the lemin-rcUiire rising lo lo^'’ 1', and 
remit ling about 3® V. per diem, with slow pulse, a nioisl red longue, and 
coiisti])ation. The .spleen^ifi .^lightly enltiiged, and all the other org.ins aie 
norm.il. After ten to tilleen days the temperature f.ills gr.idu.'illy bv lysi** to 
iiorniaJ, at which it remains lor "two to seven days, when a second ]».iio.\y.'»m 
of fever .sets 111 ol the .s.irn** type a.s the first, only lasting some ten days, after 
wUieh the patient becomes convaleiici'nt. 'Iheie is, howt‘vei, a considerable 
amount of anaemia, and it is a long t ime hcfoi e 1 he strengl h is reg.iined . There 
are no complications or se<|uelir. 

Treatment must be symptomatic; quinine is useless 
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LOW INTERMITTENT NON-MALARIAL FEVER. 

Remarks.' Tliis frvcr lias bcf*n ckscribcd by ('roiiibir and Cintol ■ 
Uni. bt (‘ri mjKnlcd from India, ('(‘ylon, China, and 

Siam, n htTf it was obsorvi-d by Miii ra v. Rcccni ly r.ascs havi* l)crn 
obMTVc*<l in llir soiilh of ftaly and thr Jhilcanir z«»iu- bv Rho and 
Piclmifoi tc, and oIIuts. 




I'll. It-pii I'l Mi'I.W \ I I I'l ('lIAkr 'H- \ (’X'.l III Ja)\\ iMI'KMiril'NI 

Non M M.MO \I l''l VI-K. 


Symptomatology.- 'YUv 011^*1 id iIk* disra^r insidioii'<., or it may 
follow what to all ])M^JM)s^■^a])Ju^lrs t«» be a mild attack ol inlliun/j, 
tlu; patient fi-rliiiji; out ol sorts, feverish, and cmnplaininj' <d miisciiLir 
rheumatoid pain- .dl ovei the body. '! he type td the fe\er is inter- 
mittent. Kvery day, generally be iwa en the hours ol leu and twelve, 
the patient feels somewhat chilly, but tln-re is no shiverini^ fit. The 
temperature rises, the maximum varyiiif^ between 09® and 102” V. 
The temperature never rises, in our ex])erience, above 102“ F. In 
the evening, between eight and midnight, the temperature slowly 
decreases and becomes normal. Occasionally the patient may 
perspire when the temperature falls, but this is not a constant 
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symptom. Tflic physical examination of the patient will reveal 
nothing abnormal, a])art from, occasioually, sigiir» of slight aiia-mia. 
The liver and sj)lcen arc not enlarged. In a few cases srmie sn])ei- 
ficial Ivniphatic glands niiiy be slightly enlarged. In some Ct.sis 
the red blood cells are decreased. An interesting fealnie in most 
(Mses is 1 lie distinct increase in 1 he miinIxT of eosinophile le.ueoeyi e'^, 
i*.ven when no eviileiicr of iniu'^tiiud worni'^ e.m be lomul in tin* 
im)t ions. 'I'he course of t he fe\ ei is vrr\' long. \Vt‘ have seen ca^-s 
lasting six montlis. 

Diagnosis.- --'rh IS le.ver may be diagnosed Imm Mtduriii 1)V the 
tdiscnce ol La\eran’s parasite‘s, and l)y the lad that the spleen is 
not eiilaige*!; from Malla ferer, a type ol wiik h it cl«»sely resdiibles 
clinically, by the ab^iice of the Micrvcoccits inciiirnsis in tin* blood, 
and the ramslant m^gat ive 1 (‘suit ot Wright ’s read ion ; from trypano- 
somiasis by the absence of try])anosomes; from low fever of tuber- 
cular origin by the negative ciitirenction. 

Prognosis.- 'Mus is good- t/nouil \iUim- but tin* jhilimt leels 
Weak, tired. nerv(»U'', ami unfit to do in’swoik ]>i(»]K‘ily foi nunillis. 

Treatment.- -A cliange (d (diniatt' is always i)em:Ju*.ia], and often 
(piiekly stO])s llu- lever. .\ long course (»l injections of (|uiniiie 
cacodylale is useful in nianv cases. The oidinarv preparations ol 
(piiiiiiu; bv tile month or by injedion do not inlluence the lever 
in the l(Msl. 

HIGH INTERMITTENT NON-MALARIAL FEVER.* 

Remarks. This fever has bein d(.sciibt‘d by ('asiellani in 3fjo(| 
ill children in t'.eyloii. 

Symptomatology, .\part, ]M'iliai)s, from slight anainia, tin* child 
does not slinw ajiv syni])toiiis e.xcept I he leV( r. Me lakes Ins (ood 
well, runs tibout and ]»lays, and seems a]>]»areiil ly in his usmal 
he.iUh. rile level begins in the late nn»riMng. and lasts several 
hours (‘Very d.iy. ri'achiiig lo^; (o i(>| V. and mon*. 'I'here is no 
sliiveiing lit at the onset, iior ix-i '^plrt^t ion win n the 1(‘m]HTa1ui c‘ 
f.ilJs to normal. Tli(‘ blood does not s1m*w anything almorinal, 
e\cei)l, occasionally, a slight di‘gn’e of amemia. The course ol the 
fever is \ ( ry long, last iug at 1 inies er.il months. 

Treatment.- Quinine does not mllueiict* it in th(‘ least. As a 
rule, a change ol elimat(‘ siup^, the lever almost immhdi.ilelv. 

MOSSMAN FEVER. 

Synonym.' I'luleniit gin iidul.ir lever. 

Ill KUO SinillLsoii (lesmlK'd .i fe\er. whieli lie e.dlc'il Uiissinan ll■\er, .ii'il 
winch w.is i,lniMclori/,ed l)V an irregular leiuilleiit level ol thn‘e in 
ono days’ (hii.ition. acc()nipa.iiied l>y p.iinlc‘-s enlai^ii'iueiit of ihe ]»o‘aeii<ir or 
siibM'.i)»il>ir grouji ol .ixillary glaiuLs. whieli wt're lender. Tin* svin|>ionis wore 
mild, iU'coiii]janied by a Tiiaoular or ve.siciilar rash. 1 1 alniosi exi'lusi vely tillecls 
sugar-cane ciilti'rs The blo(jd is noinial and tlie diMlh-rate is lov , but it 
may end fatally, appirenlly from .1 form 0/ scptic-j inia. Ii aJlects white and 
black people in the endemic area. The incubation period is six to ten days, 
and the onset is sudden or gradual. 
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The mortality is less than i per cent., and an attack confers a slight imuiunitY . 
It is thought that it xnay be due to some insect on the cane. The dermatitis 
often found in cane cutters is described in Chapter XCIV. on p. 2163. 

In 191 3 Clarke descrilwd this disease more fully, and in 1914 Brcinll Priestley, 
and Fielding gave a longer account. 


NASHA FEVER. 

Synonyms. — NaKiu fever, Nukhra Jawluir. 

Remarks." rndei (lie alnive terms I'Vrirande/, 111 1H9.1. described a fever 
iliarai teri/.e<l by swelling ui the nasal iniuosa as oc ciirnng 111 Bengal. 

Climatology.-- -It is lonnd mostly in tlie nioiitiis ol A]>ril to August, and is 
rare in the lold weather. 

Altlology. — 'i'he (.ausation is unknown. 

Symptomatology. — i he illness is ushii id in 1>y a dull associated with high 
fever and hypenemiii. with swelling of thi‘ mucosa of the nosc, and pains in the 
h('ad, neck.' shouldei-s. and siu.d! nl tlu* back. The face is fliislied, the pupils 
contracted, and there is an eruption ol small p.i pules, often accompanied by 
broitehial syrnfitoms. 

The lever, whuh is iisindly n'lnittmt in ch.iiac.ter. dis.ij>]>ears 111 three to 
five daVM. when the nasal swvlling .iBfi sub^nhs 

J^ehi’psei may o<.ci'r 111 oiir to Imir wrek* . .uid sonadinies .1 se\ere relapse 
may end in dehrium c.0111.1, aiiil cUmIIi 

Treatment. —A saline puigatixe .mtl a nnltl diciphoretn are first adniinis- 
lered, .and then tin* imse is sps iy<*d with u ed w.iu 1 t\v«) to three tunes .« ilay. 
01 the congestion is n'lievtd b\ piu.kmir the timhijik meinbr.ine. I'aiiiun and 
lu |N*r cent, coc.aine .sohifKin iimv .iNo Ik^ .applied to Hk* n.is.il mucosa. 


TIENTSIN FEVER. 

A somotvliat similar l(‘V< r has been reimrtcd hy A. ('. hux from 
Tientsin, hnt in his cases tJie fevei lasted from ten to iourtceii days. 
Hi: thinks it may havi' heeii ,i ]Mniiyp]ioi<l inhction. 

It is characterized by sndih-n onset, leiiulteiit fever for ten to 
fourtmi days, Irimtal Iieadadie, constipation, slow pulse. The 
constitutional symptoms are di^dit, relajises are rare, and the 
mortality is ml, wliile eoiivalescence is ia])id. It ocenrs in persons 
inoculated against typhoid and having jio malaria. It may be 
eiiteroiilea. 

WHITMORE’S FEVER. 

Synonym. — Motiihine injector's sept icieniia. 

Whitmore., in 1915, has described several cases of a {'landers-like 
disease in Uant;oon, characletized by intermittent fever, broncho- 
pneumonic syin])toms, and often multiple abscesst's in various parts 
of llic body. The bacillus isolated seems to be veiy similar to 
/f. mallei. 

In 1915 Kna]»p came to the conclusion that this (evet might exist 
ill other p.T.rts of India, and showed that the disease is due to tlic 
contamination of the hyiioilermic syringe. 
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WOOLLEY’S FEVER WITH JAUNDICE. 

This fever was described by Woolley as occurring in the Andaman 
Islands. He thinks that it is separate from malaria. 

Jaundice appofirs on tin* tliird to fourth day, and in bad cases 
there are hjemorrhages, deliimm, and a rapid pulse, while per 
cent, of the cases die. 

It s(*erns to us Unit it must be Frhris ras/ronsis jiiraris- i.c., Weil's 
disease. 


THE MACULAR FEVER OF TUNISIA. 

Synonym.— Lci fidvre boutouiiousc do Tunisia. 

Definition.- «An acute Irbrilc (lisonler r>L iiuknuwn eausHliuii. characterized 
by .1 peculiar mdcular eruption on the* .ilHiomon. palms of the hands, and 
soles ol the feet, which often persists lor several days alter the temperature 
has fallen to niiim.il. 

Remarks. -- 1 Ills Icvt'i was dcsi nbiHl by I'onoi, linn, h, .'uul ll.ivat in loin 
in 'liiiij^ia, and by (itliei peison.s itioie lei eiilU . 

/Etiology. he (Musalinii is luiknown. and inoculation.s into monkeys 
were neg.itive. 

Symptomatology. -''1* he onset is .sudden and acioinpanied by ri^ois, fever, 
pains 111 the joints, inject nni ol the ( onjiini'tiya, n.iiisiM. voiiiriinn c.oiislipa- 
lion, and iiisomni.'. The i.isli :ip{HMr.s on the .secimd i«) fourth d.iy in the 
form of rose-ieil or dark red spots about the si/e of a leiilil, whieh disappear 
on pressure. The lilood show's a lymphocytosis ot about ^5 ]»er c**nl. Tliese 
.spots ap]ie<vr upon tlic* abdomen and the p.ilms of iho h.iiids .ind feet. Alter 
lasting alioul two w«s»ks Lh<‘ temperature hills to normal, and after a. few days 
the rash die.s away without any do.s<|uamatinii. 

Diagnosis. — Tlu* i ham cl eristic lea tine of tins lever is the rlLstiibution ol the 
eruption and the fact tluil it Ireijiumtly p«‘rsisls for seveial days atlei a norimil 
tem|)eratiire lia.s been reached. It most nearly rcs(*mbles Brill’s disea-se — 
that IS to .say, a iiiild form ol typhus fever- — which. ind<‘cd, it may well be. 

Prognosis.— 'r In. ^ is goo<l . 

Treatment. --Ihc treatment i.*? ])urely sympiomatic. 


TACAMOCHO FEVER. 

In Hji8 IlciKin giivo an account of live cases of ;i fever at Taca- 
moclio, oil 1 he Auti()(iuia Railway, Colonilu.i. It was characterized 
by high fever, vomiliiig, iiileuso heiidaciie, and diarrlKea. Tin* 
vomit might liave. blootl in it or might lx; bilious. The. liver was not 
enlarged. TIktc w.is te.mi)or.irv su]>}>r<‘ssion of urine, followed by 
albuminuria in the cases which rticovered. Two cases di(*d. 
Microscojiical findings did not confirm the idea ihiil it was a foim 
of yellow fever. 

KYOTO FEVER. 

A fever lasiing for se.veii days lu Kyoto, Japan, and destwibeil by 
Masuda in 1918. ineda found a spirocliaite in the. blood. The 
peculiar feature was that adult males of the farmer class were the 
principal sufferers, and that it produced a cloudiness in the vitreous 
humour of the eye. 
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BAN BACH. 

Synonym. La milituro cvhlallinc f^hrilv. 

Tins ftivir wms i'lrsi ilrscribeil by Montcl in ic)i 2 . and in 
by Siirailht' lu (' )cliin ('hina. It is charactiTizrd by an insidious 
oiisft, iollo\V(*il by lo oij^lil wcoks’ lever, Irriuinal ini^ by ly-^is, 
and attended by pnlmoiiary c.Uarrli and <i very abnndani \esicnla! 
eruption, wliicli is difticiilt to set' unless looked loi , and wliieli comes 
out in e.rojis. I'lie skin is<lrv, e.oiijiiiK't iva yellew. and there is con- 
st ip, it loii, lassitude, and enhiri;i«‘inent i»i the spii-en .»nd liver, with 
rapiil coinpressibh- ])iiKe and linnet inic*s (h lii nun. ConvaleM'.ence is 
prol(>n{^^:d. and there is a coiu]>lete h)s'' nl h.iii. 1 ilood test s sliow no 
parasites, and are ne.^ative for tin- i-ntei ie. lexi rs. It is thought iO 
be infecticuis. Tliis ri--.enibles in many jiart iculars the cases d** 
scribed by Smitli ainl laniylimaii at Aden in Kii.j. but tliey do not 
mention the vesicular lasli or the los^of li.iir. lh»l h fevi*rs jirobablv 
belont; to ilie eiiteroidt'a, and should be t'xaniined bactei iolo, finally 
as lo tin* blood and tlie faM-.e^. 

FEBRIS PALUSTRIS REMITTENS. 

Described bv laidwia in 1*117 «is bein.i; c.liaracl <TiZ(‘d by an 111- 
enbatmn of 1 \venly-*»ne d.iys and a fe\ei of si'Veii lo leii da\'', 
«)f a r*-initt<-iit ty])e, witli lnM*lache. pains in tin* innM:h*s, we.ikin ss. 
j.iiindici*, and nephritis, h s<»unds like c«/i*;mWccf. 

REITER’S DISEASE. 

This was »ilso described in ini/. .iiul leseinbles the above, but 
there weie j»aijis in the |oijit''. eoiijiincl ivit intis, an*l cystitis, 
wiili eiilarf'enn*iU *)f the spleen and lever histinj,' about seven! eeii 
(lays. 

OVOPLASMOSIS. 

A iaial fever (h-scnbe*! bv <le Kaadt in .111 .\nnainese ai.;ed lorty- 
toui \ears, with enhiii^eiiieiU of ihe splei'ii, but n(»t ol 1 he livi'r, 
and with a li‘inp*-ititnie soinewh.it reM'inblin;.' snbiiTtiaii malaria, 
without m.il.Liial p.ir.isjies in ihe blood, but with pi^'ineiit in tin* 
niononncle.ir h*iico*:yl<'' ainl resisiin*; *|iiinine theiapy. Ihe tein- 
|)eralnie rose very high, an<l the j);iti**nl died. Small intiaglobular 
rings wcic seen Ntaming blue with (iienisa’s mixliire, ainl without 
any iraca* ol clinnn.it in. I lie^e weie aUo mi n in ihe niononiich*ar 
l(*ncocytes, and weie e..dle*l O.fiplasma atutclcaluvi de Kaadt, 

This s*)unds like snbteriian malaria. 

HAEMOCYSTOZOON FEVER. 

Hiamacyslozoon hmsilianse Kranchini, is a llagcllale which 

ency.sts in tlie jieripheral blood, and was judged lo be the fc'ital cfiiise 
of a quotidian fever in an Italian physician coining from Brazil. 
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The fever came on after the removal of a tumefaction in the neck. 
Spleen and liver W(ire eiilirged, and lliero was ^real ainemia and 
emaciation. Bninipt considers llial the orf'iinisin is a horpefommms, 
and comi)ar(*s the iion-llaj»ellate {(»rnis to Sclur.tiln'f^anufn iruzi, 
while the lla^ell.\le, he lliinks. aie contaminations, l)iil iMMiichini 
di)es not a^rce. 

He re])orts that he has foniul 111 smears from the liver- - 
(i) Oval and lanc(‘olal(‘ forms j-t) and i"2*5 micioiis, without 
l>leph«in)])last or ll.if^ell.i. (.i) Oval or l.inceolate hn'ins. sometimes 
dividiiijn, micions. ( ji I'lagellate forms, with a lla^elhmi 

arising ne.ir the Mi‘y)haro}ilast. (.p Non-llat'ellate iorins with a 
lar.ii[e mndeiis. (5) JCncvst etl torms wit h chromal inie masses. 

rile i)al lent had enjoyeil ^(»od he.dili iml il lliiee years ]>rc viously, 
when he be.i^an to leel ill and In-^t his a]>])etite. wliih* Ins weif^ht 
decliiKHl. One ye.ii laitM* a h.ird indohnit t iinii'iacl ion a])])ean‘d 
on the rii4hl Nide ol the ner.k. Tins was leiiiovid. hut the wound 
did not he.il and discharj;ed a W'hite non ]>iii uleiit seeii-lion. lie 
in>w be^^au to '^ulfer fiom irre;;inlar ([iiotidian l»\er. prtreded by 
shiverin.!^ .ind foilow«‘(l by sw’eat inj>. '1 lie s]>ieen became some wbat 
enlar.e:i'd, but the livi-r acliiallv extended to the iimbiluns. and a 
evst formed in the rij<lit lobe, yuinctiin* ot wlnc.li juaxe .1 leilcbdi 
Ibihl. '1 In- ])a! ieiit in»w b»-caine very ana niic and emaciated. 'I be 
lvinph.it ic j^laiids w'lse iioiinabihe mini* showed tract's ol albiinu'n, 

I he blooil dniw'ed sij^ii'^ t»l .icnlt* .in;emia, w it h lencopeiiia. no et»s,no- 
y)hilia, and a lew' parasites. Punctnie ol the lisei sln>\vi‘<l nn*ie 
yKir.isiit s. 

No Ill'll. irial |)*n.isilrs. leisliman Inxlie^, sjMires, t»r fiin^i could 
be ioMiid by evaminal ion or by ciillnres. \\ assermanirs lead ion 
was net;.di\e. Section.^ ol the tiiniefad ion showed y^raniiJoJiiai oils 
tissue .nid some parasites. 

SEPTIC BILIOUS FEVERS. 

A febrile coinidainl described by (lariaii, in 191N, a.s oce.nriiiig 
mostly in W'onieii, associated W'itli eiilar^'eineiit and teiidejiuss 
ol the liver, and l.'isi inji* live to thirty days. One death is recoidid. 

BUNGPAGGA. 

This apiiears tti us to l)e myositis purulent a tropica {viJc iy75' 

ROBB’S HEAT FEVER. 

This is described as non-infective cerel)ro-sj>inal fever, occiin iiig 
in ICast Africa. 
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NON-HALARIAL QUARTAN FEVER. 

This fever, described by Castcllani, is characterized by having a 
quartan periodicity and no malarial parasites in the blood, and 
quinine giv(‘ii in massive doses docs not influence the course, which 
is prolonged, lasting several nlOlltll^. 



ANAEMIC LOW FEVER. 

In young JCiiropcan diid n.ilixc women aged sixti'cn 1o tw<'iilv- 
two years liici(‘ a ]HTsi^tent low frvcT I isl mg ior several monllis, 
reacliing above cuj* | b'. ijil lieafte? noon and ass«Knaled\vilh a certain 
degree of an.emia, wliicli is met with at times. The i)alient may 
become extremely nervous and hysterical. This temjxTatnre may 
be du<‘ to the degree of chJoi an:emi<i. and has nothing to do wn'th 
hysterical fever of cijlain authors, as it tlisa]>])ears on the anamia 
being treated. 

VESICULAR FEVER. 

Definition, — A febrile disorder a'lsociatc^d w’ith actite ])nin in 
some region of the body, follow'od by iJie a]»]>earaiir.e of a vesiejilar 
tM-ii])t ion w'liich becomes general. 

Remarks. -This is a fexer xxhich at its commencement resembles 
an attack of chicken-pox, and xvhen it is Inlly developed closely 
resembles modified smallpox. We have seen sevcTal siie.li cases in 
Ceylon during the last ten years. 

Etiology. — rile causation is iinknoxvn. 

Symptomatology.- At no st age of the illness is the ])at ient sex’erelj’’ 
ill, but the commencement is ushered in xvith sometimes pain in 
some part ol the body, follow'ed in a day b^'^ a rise of temperature 
to about loi"* V, and a (piick i>ulse. The eruption may ajipear at 
first in the region of the pain, or may b(' gtmeral from tJie com- 
mencement, which, however, is not lelicvecl, and may, on the con- 
trary, have extended to other regi<»ns of the body. Ihc pain 
gradually disappears, a scattered general eruption of vesicles appears, 
and the temperature becomes normal, w'hilc the patient feels better. 
The vesicles are discrete, domc-Iike, or flattened; later, a few may 
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become umbilidated. The size is generally much less than those 
of chicken-pox, and a few may become iimbilicated. Tliore is little 
or no inficiinmation of the base. The contents are at first clear and 
iheti purulent. Sii^XTlicial scabbing lUiiy occur, and, as a rule, no 
scars arc left, tliough rarely some scars may be found. 

Diagnosis. — 1 'he diagnosis is based upon the characters of the 
eruption, there being no true pustulaiion, with scabbing and scars, 
as in smallpox, and by tluj fact that during convalescence Jenner's 
vaccination is generally successful. 

In chickcMi'pox the vesicles are generally larger, and often leave 
thick crusts. 

Ill ahistriiii the (‘ni])tion is otleii coutluent , ])usliil.ir, and clinically 
almoM i'hniic.il with smallpox. 

Prognosis.- This is good. 

Treatment, -rhe tre.ihm-ui is purely syiu])lom.ii ic. 

PAPULAR FEVER. 

Definition.- -.\ -flight lebiile tbsorder, descrii)ed bv ('astellani, oi 
uukiu*wu (•.aiis.ilHH!, i:li.nMrLiTi/«'d by .1 niaciilo p.ipular erujilion 
and rlieuiu.itoid paiu-^. 

Remarks. AVe l^ne n an i-j»idemit: of this jjeculiar fiver in 
('oyloii: it re.siMiihleil me.isle.'^ in tin* .ippi-ai.ince ol the lash, but 
was without au\ c.ilajt h.d syin])toms. 

etiology.- -TJiis is quite unknown. 

Symptomatoiogy. -The disease l)egins with a ])rodroinal period, 
during which ihi- ])alieiit sutlers iroiu inalaiM*. dejiression, and 
rheinnatoid pains, ospecialK in the liae.k, whi«:h aie associated wiili 
chilliness. Alter I hr<*e or foui days tin*, ra^h comes out siidderily nil 
ovei the. body, but mo'<l niaiked 011 tlie arms, trunk, aiul l(‘gs, the 
l.ice l)eiug lea^^t .ilfected. The ei iqit ion is Tuorbilliforin. being coiii- 
Imi.mmI ol bright red ])iu liead ]i.i]>uie.s .ind led macula*. It is. as 
already slated, visilile on 1 he arms, I(‘gs, and eliesl : w hilo t heie may 
lie a tew iiiacul.e oil the ]>aliiis of the h.iu<ls and s«»les ol the feel. 
Tile face is not mucli alfecu’d.aud there the e.ru])tion is rat Ikt more 
macular than papular. Filatow’s papules in the nioiitJi are absent. 
There is generally sliglit lever lasting lor a day or two. 'I'luTe are 
no catarrhal sym])1oins of the eyi*s, nose, or throat, no enlargi-ment 
ol the lym])lialic ghiiids. 'I'lie eruption generallv lasts between two 
to five days, and tlien fades without any dcsfpiai nation and without 
leaving any marks. In most cases the eriqitioii is associated willi 
itching, especially on the. arms, and in a fitw cases there is no 
fever. 

Diagnosis. — It is to be distinguished from measles bv the absence 
of the catarrlial symptoms, absence of Filatow’s and Koplik's signs, 
from German measles by its longer duration and the diffuse type 
of the eruption, from toxic rashes of intestinal origin by the absence 
of any intestinal symptoms, and from dengue by the rash being 
frankly papular. 
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Prognosis.- t’oofl. 

Treatment.-- Tlir imitnit'nl is svin])tomiUic, small dosi-s of asj>irin 
or ]nTaini(lo!i being given londiev ('tln-jjams, and calamine lotioiiio 
alleviate till- rash, 

HAEMORRHAGIC FEBRILE GASTRO-ENTERITIS OF 
CHILDREN. 

Synonym.- I i0*\ re a Vomissemeiiis noii s des Kiifauts. 

Definition. An cmh inic lever luniu d to ‘ (Jrande terre ’ in 
riiiadelon]^e, and charactcii/ed by black vomit and by occiiiTing 
only ill cliildreii. 

Remarks. - 'I his diseas**. which clostl\ r(*st‘nibh*s yi-llow b-ver 
was III St descriln-(l I»v Di. (Iin-sdi* in iSfii. 

Climatology.- -It cmly known in ‘ (liande teiie * in (Inadeloiiju'. 

Symptomatology.- I In* disease begins suddenly M'ith an aitack 
of vomit ing, and lolhiwed by an .ill.ick of lebrih* bilions vomiting. 
I lie cliild 1 hen In (*omes \ erv ill. wit h n inii leni fe\ i‘i . sliglit icleriis, 
obstinate const i]»ai ion, and later black \(‘mit. Al!(‘r l.iMing liojn 
two to li\n* days the s\ni]»»oms m.iv iin])iovi‘. sleij) i el urns, the* 
fever dis,ip]nMis. ainl tin* child giadnally rece>\e*is; em tin* other 
hand, t In* ss'iiiptoni'^ inav becemn* w e>rse, and t In* ediiM die. ('onva- 
lesc.eiice is prolonged. 

Diagnosis.- -'I'he di*-ease see*ins to iis to be indistingnishabh* fiom 
yellow f(;ver. 

Prognosis. — Tin* prognosis alway^^ grave. 

Treatment. - rids is svniTUennalic. 
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CHAI’TF.R LVIM 


C( ).s M c ) I •() M r A \ I •: V I ■: K s 

Goni'nil — JCpiiloiim i rrchro .spinal nuMiiiifiitis Jlu* cxanlhriiKila — V.icciii.'i- 
in»n --Alasliiiii \ ai uma iii iMturs -V.uiiiic rn^hcs — Inlliirnza-- 
K<*iciciu l-b. 

GENERAL. 

Ai Ihopicscnt tiTiic iiiaTiyso (.illcil lro])ical(lisuas(‘S luivi'boconioio.Mnopolitaii 
tlysciilcry whilo others, sue ]i as inal.ina, prolnljly li.ivc 
tilwMVs been woild-witie in tin ir Ji^ti ibiition. I'lu re aie, howevts', some lew 
te\('is whit Ii, thoiip;h they le.illv biluii^ to toul ilimait's, iiuw.iil.i\s .iie oi 
iiitjioi tiiiue in tlie trojuts - lor example, tin eK.iiiliiem.'iia ami iiiihieT'zi. 
We think it lUlvisable io pve a biii*! ai fount dI tlu'.st*. 

EPIDEMIC CEREBRO-SPINAL MENINGITIS. 

Synonyms.- - spotted leNci. i-tnuh, MeiiineitiM eiebro spin* t itKleinKpu , 
/UiuiH, M(niii}*ite leiebi'ti spindh*, iintwin, i'.pi-ieini' (ieiiu Ksi.ni(‘. 

Definition. An .mile speulu itver t.ni-etl by ssrrui i ut t\ic( Unlit i - 

Welt liselbauiii, 1S87 {Diftln „t i ns ititrnirlluln •! mv.iiii.snis, .spiiMil 

li'oin in.iii tfi iiisin by .leii.il 1 .11 1 i<ie,e,<inil (h.n.u leii/.i ’<1 >)iji 1 seplu :eiiiiii, 

Jt'ciflinj^ to a tciebio spimil menjni;tti->. .mil otcasjoii. ly .1 inoii piolom'i^fl 

anil ilan^eions septif .eini.i .cstit i.ileil with a petei lii.il uiijiluin. 

History.- The disetise ina} h.ive Ixfii known to Ihi' am mils, but In oin 
innifls Ww phyniitts {)\ 1 lippouatt s .'iml ot ( ebae, has r.olhni{; in t oininon willi 
I eri-bro-spinal nieiunj^itis. W’e have be( n iiiiabh* li> relei to the woiks ol 
Aii't.eiis or ol ol J-i'iiia, .inci, tlieielore, are nii.ible to st.ili* w'liether the 

tlisease whu h they :ue said by Kut.^ hi r to have desi iibed in Italy leseiubled 
eeiebio- spinal im niny,itis 01 not, ami thes.Mne reinaiks hokl ^ood with leganl 
In the epifleinii desi i ibed by A 1 >deif' tie Lin n'li. 

On the othi I liaml, we ha\e laieliiLlv leail ^^tler.haiu's * J<isi oi a New 
^■e\el,* wim h Anil'll lonsideis to be nleiitii.il with Hit di,e.ise whuJi lie saw' 
in ('oiini I til 111 in 1 •So/ ami W'hn li, hi abos.i\s, is t he s.iini‘:is (‘iilleii's 'Typhus 
1*1 tei hi.ilis ’ ami the disease liestiibed in Mtiiuu.^ \ ne?.s ]iiiblish(d at 
the lu'jL'iniiim; ol the ei^'litei nth ieii1iir\ W'lun sii]M'rii( ially loiisiileieil. 
Sydenham's in w level iloi s, at the first |;lani(, mail like i erebro S])inal 
inemiif>iti-i, bill when the sMuptoiiis aie laieinllv analyzed they will be 
obseived to leseiiible those ol tin (iiteionlea I'l'oiip oMev'cis, and theieloiewe 
are ronvinied that Syfleiihain's new lever is not i.e.iebio-spiiial meningitis 

Wo have been unable to pei use Vidisseiix's 01 iKinal ai ( ount ot the oiilbi ea k 
in T8f>5 at and aiound (h'lieva, but North's ti.inslation in i8ij ol theailuh' 
in the Journal de Mtdrcme di Puri:» makes it ijuite iJear that this was iin- 
floubtedly the disease in ipieslioii.aud the saim author's v'erlaliin account ol 
Danielson and Mann's artu le published in the Mtdicul ami Af^ritultunil 
lUfiisttr ol Doston, with its i areful clinie and jkisI mortem histories, leaves no 
doubt that thi'.sc two authors w'ere dealing with an epidemic of ccrcbro-spinal 
meningitis at MchIAcIcI in March, 181)6. North's valuable little book containing 
alJ the early histories of the disease ajipeared in New York. 
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From this date onwards till about 1884 the wliolc ground of the liislory has 
born reviewed by Hirsih in the third volnnio ol his classical * Handbook ot 
GL'Oi'ra])hical and Ilisloiiml rathology,* in which lie divides the epidemics of 
ccrebro-spinnl nicuingilis in Kurope and Ainonra into four cycles, viz.:-- 

H) 1.S30, Kuropo and North Amcrn a. 

12) i8?7-i«5n, Hnropc, North Amerha, and Algiers. 

0 ) JCiirope, North Aniorna, Atiica (pails), Wcslein Asia, and 

Son ill Aiiu-rica. 

(j) it'70 iS84, sm.'ill cpideinu s in former aieas, to whic h may be added - 

[ 5 ) hi present time. K<‘Cognitlon of the disease in the tropiis. West 

I ruins, J'lji. .'VTiglo Ivj[vptian Mnlan, West Afriia, Western Aiistralsi, Mexho. 
Severe epuleinn.s ir: Aiiieiiia and I'linijie /./*., tins is the iumumI ot the first 
pniMleinii . 

It will thus be s<‘eii that tin- aiea in wlm h lin* ilisease is n-vogiuzed has 
'.;ia>lu:illy extended, and that this has been i|nii ker oi late yeiirs, piobably 
due III iiu leased la- ill I ns toi tiavil wlm li has inlrodmed it by tlie agem v 
ol i.iniei'. into l.imls in w im li it |iKibabl\ ilid not ])ievionslv exist, at. ioi 
( x.iiiipli', 1 11',, ilii- ii-snll lieini; ih.it .it the pieseiit tiineit .i]H)e.iis to bedilfiised 
all iivii tlii‘ v^•}llll ami to oiiiii .is Im.ih/t'd ejndeinn s in dilfiieiil ]il:i(es in 
ditferiMil MMI-. 

In the .liiidv ol ihi 1 < pi<li nm s 1 1 1 t.iin jniport.ini teatiires weie bioiiglit 
ont M/. , 1 lie iiiihii ill I''* •*] ovei e.MitMii -^t.ii v.itioii, omm'i 1 owdiiig, and bii'l 
\ (‘ntil.ilion, w Im li :ii I iiiinl ioi tin pi e\ .ih'iii e ol the disease; among soMieis 
aiiil pool p>(i|)le.ind till it' imie.i^i in flitCeient ( onntiii s in ]>eiiods of b.iil 
weathiM' I , diiiiii'' ili( wiTitti iiiil opting 111 told < lima tes and dining the 
iiaboiib .^■ls^)n.^ol tin* hot Xiiglo l*.«;vplMii '•'iiilan. 01 to a less e^ti’iit the cold 
weather ol tiie Midaii, when tin piople hmhih to'ji tliei into Mowded, 1II- 
veiililatid lulls a'ld lioii < s 

'the histoiiial poilioiis with wl.n li we iire mainly iiiieiesied ate those 
( om c‘i lied tiist witliiisoi < iirrem e in the tiopi« s,andsc(OTidl\ with ilsa'liologv 

Occurrence in the Tropics. -Ihe tirst reiool we have been able to find ot 
(he >h<ease in .1 siibtiopn al land is the m < urieiu t* ol an epidi ini< in jiSpi rS.17 
in Ah.*ieis, in wdm h mjiiiiIiv it Ims, lioiii tiiiu* to tiine, lieeti repoited. It 1. 
al*’^) said to li.ive (<•nrlltt ni i^pi in ih.i/.il ami in Monte \ ideo in 'south 
.\iiieiii .1 

In iiS/.' It aa*<ii po* (1 •! in \sia liniii "iinv 1 11a amt jn i.s/t 73 in I\ 1 si.i, .ic^ oid 
Mig to I >1 III e Low III 111- papt r on f‘pi<iemii' t ei ehio sjiin.d nieiiiiigitis piiiilishi d 
111 iSof). 

It is helieved to ii.iv e been ]lle^ent in C'ential Ann in a .iml in (lie West 
Indies piior to but wiilioni (Mislwoilh\ iiitni in.ition. 

( oiney h.is gi\i*ii .111 e\i i ll< n( .n 1 niiiit ol tin* invasion ol hiji by tin* diM*a'-i* 

II would .ippe.ir Ih.n tin* Inst i .ises vveie not«*d in 1870 in an ininiigianl 
laliour<*rs di]iot at r,e\iik.i, .iml hoin tiuil tinn* oiiwariis if w.i.-i pioiiablv 
■ li.igno'^ed .IS 1 et.iniis, smirdiokc , or meiiingiiis, nni i1 it .'iisiinn d e])idemi(: lorm 

III j SS3, wdin li lie Ik liev i*'l w.is iliie to the 1 oniamoii li(*ing spn .id iroiii man to 

man .1 \ ery atlv am (*ii iile.'i at th.it time * 

t'eiebio s]iiiiid nieiiingiti^ w.'m ii'poited Ironi tin* W'esi Coast of Afiha by 
the Wilii.Lins III i<)on, iiml Irom then oiiw'ards licmi tinn* to lime. In i‘)o 5 
tlieu was a sev ei e c j»idi*iim 111 Noillii'in Nigel i.'i vv hieli w'.'is repoi led iijion iiy 
I'woniey .iinl I )a vidsfiii, .iml in ir|o(i oS in the noithern ienitori(*R ol tlieCioKi 
Coast, wheieit was ahlv iiivestigati*d by Hoin. In Noithern Nigeiia it w'as 
said that <attle W(*re aUatk(*d, and in the Unlui distrn I ol tin* mirthern 
tcrntc>rn*s of the ( loUl Co.ist tin* natives are said to have noted .1 gie.it mor- 
tality among lovvis prioi to the ejii*U*nii«* ot the tlisease. .\ei outing to Ikirgv 
and ilorn, the disesise w'iis niai kod at this time in I'Vcin h West Aliiea to the 
west ol the lilac k Volta. 

Jn it was rc‘]Hn ted as heiiig present in 1007 m the norlhiTn di.stric.ts of 
Togolanil by JalI6, wdieii it was known to cause 300 deaths. Jall6 oblaincsl 
the true iliploccn uis of WeichsellKiiim from his c ases. 

Epidemic cerebro spinal meningitis has boon rocorded in IMtish East Africa 
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simo lijiib, wlicii llaian five mbcs. and lias boon ably described by 

Shiriorc and Kobs in 191 3. 

ill J915 Butler drew ationlion fo a curious feature of tbc disease, in that 
tluTo are places in Hast and Central Africa where it has always been endemic 
and holdom epidemic, anil he qiiolt'h Uganda in goiieral, whilst in the liigh- 
laiidb of British Kasl Alriia the endemic iorm is seLlom seen, but cjndemics of 
greater or less virulence are known. He says that in one tribe alone between 
and 40,()0() denths arc altnbiitc'd to this disease, a mortality wliidi 
bleeping sickness can hardly be said to rival. 

In India it n])]>ea]s tcj have bi-en liist rrj)orted by Vandyke Carter as oc-cur- 
riiig in July, 1K7S, in Bombay, wlieie he says that lie is not a’ware that it had 
been jiroviouslv reiognized. lie does not aj>]»(ar to have jmblished this 
ob.ser vat 1011 until 1S82, and then only m Ins work ‘ Spirillum I'ever,* p. 430, 
when he gives not merely a i linit al bin a post-inoi tcni ai count of one c asc and 
clinical histones of tlirc'c others. As he lias been said not to have recognized 
the diseaM', it m.iv be 11 to note that In* heads the jiaragraphs in cjucslioii 
errthro yfuuul niniiut:itu. 

In i8.S| L)jniinoi k gave a lull at • o>iiii ot an outbreak in the preceding year 
ill the Shikfirpiii Jail. Siiii e then -^oiiie (<ihc‘s June gencM'ally lieen ic'jioited 
vear by year, ami llie whole snbji'i 1 ot (‘pideinic i erehro-spiiial mcMiingilis in 
hirlia was ablv levn-wed bv itoberlsoii-Alilm* in kh'C). 

In i<K*5 Caste Ham de-« nbed two c asc*s whn h 01 ciirred in Singhalese natives 
in Cevloii. 

In kjKj ( haliiiei'' and o'l'aricll published a sc'iies ui investigationh upon 
the di.M'ase as sec*n in the \ngli) r‘'^yi)tiaii Sudan. 

History ol the Organism, in 1^)5 Klebs was iln^ iii-Mi to .^ee ci><<i in the 
c eiebici siMiial lliiiil ol ca.se.s ot nu:iiiiigitis, and to assign to tluni a causal 
linn lion lie wmi hdlow'ed bv h'ln rlh in iSS:. in whn h veai (aim her was the 
Jir.si to sec rnn ukoc < 1 in tin* blood ami in me 111 ii |MtLeiit during life and in the 
exudate liom the spinal c.imil attei ile.ith; .ind in coniiectum w'lth th(‘se 
findings m the blood one* inav iiiMb* cittcmtion to the obscTvation ol ('ole in 
lyi.), who obtained iilins ol ilie peiiplic'ial blood in which ten out of 2,cio() 
IniKocytes -.how'ed the' organism, and aUo to (>-.lc‘?\s statc'iiienl that tlwyii in 
iMocj was the- lii.st to i-.oiatf‘ the orgMin.sm I mm tin blood in ])iiri' culture. 
In itSS{ re,hel li also loiind nin 101 01 c 1 in thecxiidatc .iinl in tbo Iclood, and 111 
iSSj Ala i\ hift lava and (.'ejh wiote a shon w'ork on tlie occurrence ot micro- 
organisms, and es])!*' i.illy diplocoe < 1, in c eii'bro spinal meningitis. '1 hey ivere 
also seen in meningeal exudale-* by \oii la-ydeii in and byLen listenstc^rn 
in i8g5,.iiiil the last menlioiied ofi>eiver notc'ci that they rcsseinbled the goiio- 
loc c ns liy bc-iiig loniid in the leucoi yte. 

Jn I sSo .ScTiger also nole«l them in the c ciebio-sjnnal c’xuddte, while h'rjlnkel 
with \Vi‘ic hselbanin, Injf^w’ilh Boicluni, UlCredii//i, and Leinoine dcbc rihc'd the 
piiuiiiiiof o( c us iis l]ic.‘ laiisal organi.siii of a seui^s ol cases ol cercdnu-spinal 
meningitis uiiassoc lateil -with pneiinionia. 

in 18S7 AVeit hscdbaiiin published hispapi-r * I’ebei die .'V'tiologic derakiiten 
Meningitis ('erc'bro-spinalis/ 111 wdiich he described eight cases ol meningitis 
w.ithont ])ne.iimonia,lwo of which wc*ied lie to the pnc'iiinor oc eus and six were 
caused bv an organi.sin whic h diflored thiM'elroni by bcdiig generally a di])1o- 
c-oeciis, moie rarelv arranged as tctiads, and resembling the gonoc'occais, bcung 
often f'ontained in Ifucoeytes and bcuiig Cram negative. He, however, 
distingiij.shed this oigaiiiMn’ironi the goiioc occ*iis by the tact tliat it produces 
in subcultures on agar agar s1ope.s a flat msc'oiis Loowdli whic h is grevish when 
seen by rellectcnl and grc-yish- whiter when examined by transni’tted light. It 
only grew at incubator temperatures, and bail l)iit a slight Mtalitv. This 
organum he called Diplococcus intracellnltnU and looked upon 

its action a^ being toxic: in nature, while he he*-itat('d to regard it ns the causal 
agent ot the disease. 

Although \Veic:h.scll>aumV observations w'ere confirmed by Goldschmidt in 
1887, and by Edler and himself in 1S8S, lhc»y produced c'omparalively little 
influence, and wore almost unnoticed until a polemic was startcxl in 1890, which 
raged till 1893. as to the identity of Bonom^’s streptococcus of epidemic cere- 
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bro-spinal meningitis first rejinrlcil in iind j o3i’s iiu'nihguroci us and llus 
Diplococcus pneumonia, in which it was ilcculcil that Ikinom^'s orgJiuisni was 
the pneumocoi:cus, but tlio conLusion was iin rcased hv Ikncloni, UlfriMhizzi 
regarding D. intracellular as a variety ol />. pnciiwoniev. 

'fills unhappy coxulilioii was ac< eiituatcd in i.Sy-», when Jaeger, while sluiK - 
ing a regimental epidemic ol lonrLeen cases occurring in Stuttgail, louiul the 
pneuraocoreiis in two ca.sos. a sirejilotocf us in one ca.se, and in eh*ven cases 
an iiitrai'ullular Grani-jiosiliM* ilipiocoec ii*^ morpt>olugi(*ally resembling the 
gonococcus, producing tuibulily in brotli, and forining shoit or even at times 
long ohairii', while it relainctl Us Cii\im-]iosilive char.u U r in i ultnies. 11 grt \v 
Well on gclaliiicat the teinpeiiiliireol the laljor.i lory, and preserved its vitality 
dining toiirieeii days or more on artitaial media'. Lie t'oiK luded that tin's 
organism was \Vei». iiselbaiirn'*. I) nttrjt eliifl tn^, aiul in tins unloi tiinato loii- 
chibion lie remf'.ine<! unojijiused Joi >eai.s, and was sujipoiled by lleidmer 
in ikTlin in iSgo. who not iiieiely \\\i> tin. In d to obt.uii a loecus liom the 
f.erebro sninal Jluid during lilo, but who proiliaed a lat.il meningitis in goals 
with tliis germ, whieluiL the time wast oii«-ideieil to bean imjiortanl expeniiiciii. 
as an opizoolu meningitis was present in horses and hoiiietl i at lie in German) , 
further, he prop>>sed the naiin* meninL>HOM'n . for 1his organism, notwilh 
shinding the la< 1 llul llonome hati already UMid it lor tin* piieiinioto* < us 
nuMitioiied aliove. 

This meningitis t eiebio-sjunahs eii/.ouiua, oi ejii/oiitu cerebio spinal 
meningitis, IS ol ten ( filled the /i‘ei';/ci c/m*, be i aii.sf* oi the attention ]iaid to 
a malignant oiilbreaU in liorse^at J'onia Jii 

Jt is obvious that it must be <d the gre.ilest iiupoilaini* to deiinitelv settle 
the ipiestioii as to whether (a-^ is geiieially btlieveil) tin two diseases an* fpiite 
separ;U<*,or whether there is some lelatioiishi]) betw'eeii the human aisl .some 
undetined fraction ot tiio animal lomplamt. 

'piu.s w'e see that coniusioii lias arisen not onlv betwei n a disease sei n in 
animals, but also between lw'i> liuman oiganisms. 

Jaeger and Heubner’s lesults were more or less loidirnusl ]>y HoMhcim, 
IVlersen, Urban (1897). Kameny (1S9SI, V.in/elti (ni«»n, .mil many others, 
while Kieter, Kistei, KiseheiisUy^ aiu! Itoidai h and l-*io/. suppoitcii Weiihsil- 
baiiin, and so gn at a <onriisloii aro.s** In tween the (iiain negative Diplnrocru'i 
intraccUulan.s \Veu liscjliaiini 1N87, fiiui the ( iram-posili\e (unus ol J.'icgei 
and IfeiibiicT, wiiu h is also Know*ii .us 1 ). cru'^'^us von laiigeislKiiii, jy*ib, that 
every ‘.oi i as lound 111 uoniiei turn with the incnuiges was coiisnkiiHl to be a 
tnie’meii ingocoi c u.s. 

ill 1898 btiU sli<iw(‘d tluai post«.>iiiii biisK iiieuingiiLs wms dsMOf luleil with an 
organism like D. intraullitlaris, and t oiiin iljiitiii, M.illory, and Wnghl obhimed 
WeicliM'lbaiim'.s coccus tiom tliiity-oin* («lscs ot the dise.ise, w'hilc Taber in 
1900 Lound the same organism 111 an c*pidemic 111 Copenhagen. .'ind Caniiid 111 
the .same year showed tli.it it w;is an obligatory aerobe. 

Tiauiidler in iN9() recognized botli the Wen liselbaiiin ty]>c and the' Jaeger- 
ileiibnei type, and in tlii.s In' wa^ siipportml bv iliintei ami Nuttall ami by 
bazarus-llailow' 111 Tcyii, in which year .VIIikmIU ami Cliun, ic polling upoii 
the 1S9S epicLemii at Irelail in Sleiermaik, not meiely confirmed \\eulisel- 
baum’s researches, but wire the hist tiiobtain Iheorg.imsiii bye uJtiiialmi thods 
Irom the naso-pliarynx ol cases of llie dise.ise, an' observaiion wlmh i.s now 
ot almost daily ucnirreiice, .'ilthongh we aie still iincc'i tain as to tlie piopoi lion 
ol cases wlucli become pei luaiien 1 1 an iers. fhey also obla im-d t*ram negaln c 
cocci in the throats oi ill teen healthy jiersons wdio weie con tails willi i.ises, 
and in one such person the mcniiigocoic iis w^as ideniiiied by lullural li-sis. 

In 1902-03 ilelteucxiurt'ancl i*'ran9a, in J*ortugal, lound the meiiingocoti us 
to be present 271 times in 274 cases ol cerebro-spinal meningitis, and l-e])ierie 
in 1903 described a meningococcus -wliu h, altliongh ongmaJIv cham-negativc, 
became Gram-positive, and llie same year saw' the Meningococcal polemic 
between Jaeger, as rejnesenling <he German si liool, and Weichbelbauxu, 
Albrecht, and Ghon on behalf of the Austrian s'-hools, as a result of which 
Weichsclbaum's organism became hrmly csLtiblished. 

In 1905 Kob and Weyl wrote on the subject ol Gram-negative and Gram- 



cosmopoijtjIN ph\’j-:ps 


147S 

pobilive (Iij)loco( ( i, iind in tlic same year Casidlani cicht ribed WciiliM'lbiiiiin's 
urgaiiihin in eases in C'eylun, and ] >111111 ami Gordon icportid n]ion an t‘j)id(‘nin: 
bimiilating ini1neTi/.i in llertlonl in wliitli they ubtaiiu-d M tiroioititi: catav- 
rhalis and lorms resembling the meningoi o( cus. Jt was dining this investi- 
galioii that (kirdon biuughl Imwnrd the t ai bohydiMte tests as diiKrcnlial 
agents lor the nieninguroei iis, a point win* h he hirtlier elaborated in 19^)7, 
in which yisir Jhn hanan intiodincd a niudilUation of Loelilei's blood beruin 
by adding neiiti aired 111 a })ro] >01 1 ion ot 1 in [o.ofui. 

rile outbreaks ul t erebro si>inal meningitis jn ICH15 in J'liissia and New 
York ))ioiliued excellent work, in the Joinier by \un jaiigelslu iin and by 
Kolh* .Mid Wassermann with releieme to the oif'.Miisiii, whu h, togethei with 
the labouis oi other euUabui.itois, was ]»ublislit<l in one \ohiine in In 

this epidemic von Jangelslu ini loniid tin nu ningdi 01 c 1 to be-|)US(nt 111 23*1 J 
per tent, of thetaseb, lait, as many ot the ^.llnple^ tame tioin a Umg distant e, 
it is inteiesting to note tlwd InMditained r'-'O per tent positive lesnlts lioiii 
examnia lions 111 the liti^pital nt.n tin laboialin v and t.iKeii timing the liisl 
day ot illness, and pei • 1 nt. in thti'^t* laktn ironi fiist to lilth day t>l the 
illness, wliilo he obtained 2p-) pel tent, limn :.L.\th to tinth day, ii*.'*) pel 
t enl. Iroin eleventh to twentieth tla}', .mil only .p^tj per 1 eiit. alter tlse lweril\- 
lirst day. J'hiisin three wet Kstjo ]iei t eiit.oL thet ast'swei e Irt'clioni nn ningo- 
cotti, but he lound that 13 ptr tent, ol the tont.nt<^ btianie i.iiinis. lie 
also g.ivi an at vonnl ot JJ. r/./.ssne ainl, with Lem li>, ol e\])ei inieid.** on aniinah' 
with ihe mcningoro' < ns. 

'1 he Anu'inan epidi'iuic w.is iiivestig.ilt d by hlsei , J >in h.Mn, (itM>ii\\in. .md 
Sholly, and prodiiied reMill.*^ . iniilai to llK>.-.e ol von l.iie^ihin iin,.ind in tin* 
siLine >ear Kobt'rt.son Idilne repmletl upon ttitbit) sjini.d nn Mingit 1.*^ .ir Men 
in India. 

in tills )e.ir Kilt. St her ilestniittl a lottiis m tin ph.ii^iix ol taiiieis 

whicii agiteil ]nor])hologit allv ami iiiltiiially with tin* jm ningoi ot i ii.s, I>ii1 
will! h (oiild be dilfeientiated by ('.isti llani*.^ ah'-orption tt'st. and Westrn- 
hoelfer slated Ih.it Ihe ])iiTuaiy Itn iis «»1 the tliM.'isi was in the pliaivngt.il 
tonsils, post nasal legnjii, and the n.i^.il sinuses, in wlm h 111 the e.Ml\ days ol 
the (iisea.se he repo 1 led th.it it taiist'd an inilainiiiatjon. Jn 1 (k> 7 Ja\lui 
investigatol the o]ihoni< iiidt'X with a vn w to tliagnosi-j. In 191 lo J'd.-.er and 
fJuiitooii named Knlst her's oig.ini.sm lln J*^t'udo nh niH'ifHottus. At iirst it 
wn.s thoiiglit th.it oiganisni w.is i.iie.Mid harl nutliing to do witli the di-t .i.se, 
blit, when (lordon «md Muii.'iy's leseaithes mentioned bilowaie tonsiileied, 
it IS obvioii.s that it Would .igiee with sin hoi then git>ii]>s .is do not .igghitinatt' 
with and .absorb inlrat cllulaii.s serinii; at the pit.st nt it is oi.lv diireientj.ited 
iruiu the stiaiiis with wlm h Kutsthei .iml Ms( 1 and Ihintoon wi 1 e working, 
and in.iv ui may not be tin* s.inie as Poptei'^ p.M.iiui-niiit'oi 01 1 ns. \\ lin h is 
mentioned bt low. 

ill vmi Lingclshi ini tin lollowing ditfei enti.ition ol tlie organisins 

loiind by liim 111 the iiaso-pli.ii n iix ol tlie 1 oiil.it Is. — 

(1) Mu rucniLUs t iitanh tli hi i (|iii nt , 1 oloim-s, di y 1 1 iinibliiig ; \\ lit 11 setai 

under iiiicios' ojie gr.iiiiil.iti'tl, gem 1. illy wilh inegid.n boidt'is. .Ml.n ks 
neither gr.i^a* .siig.n , nor m.dtose, 1101 h \iiliisi- 

(2) Diploi(HiUi> flavit% /.- '('olonies on .i.->iili( ag.ir \eiy similar to ihosi ol 
meiiingot o( I us IwiMity loin hmi's' t iiltiiie 1 slnluls 1 le.n yellow ])igmeni in 
thick layer. 

(3) JJtplocoK.u , ilavut //.- ('rdtiiiies polvinorplin , sonieliim moist and 
gliblening, suinetiiiie.i di v and wiinkleii. rwent\doui iioiii's' < nltiiie exhibits 
yellow pigment in I hit k l.i vt r. 

(4) Diphcoccm flaviib III. -.\t eoinnii iic eiiient chlfitnll to r iilliv.alt*. and 
therefore rarely coming uiiiler ob.servatjon. All three s])iv les ol fliiuiis Jorm 
acids in the presence of grajie-sugar, malto.M', and levulo.se; wliilst the meningo- 
coccus ferments only grape-sugar and maltose, the hitler re.gulaily. 

(5) Dtplococcus fnucosus.- Colunies more prolific and juicy than those oL 
meningococcii.s. Groivs also on gelatine at room temperature. At 1 ordnig to 
many authors, markedly palliogeiiic Jor mice. 

{(»} Micrococcus cinrreus,~--Conrsc, uneven granular. Colonies and cultures 
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ilelicati', lomindin^* out* ol /). Lrii\sus. Docs not cillark giajic-biigar, levulusc, 
and maltose. 

Ho also lunsidcrcd Ibo ]) 0 ' 4 sil)ihty oi tiic spicad ut the disease by insects. 
l»v tlwolliTigs, and by clot lung, loud, and water, and coin.ludc'd that none of 
Lhfsi* were otfe ti\o agonls in llio |Ho]><i«':ilu>n ol Iho ilisoaso, 

Lii Ufinj there aiipcarcd a iiiosi iniportaiit woik by I'-lser and Jlniitouii 111 
whi« h they tles(iil)CHi most (aiclully the < iiltuial, biorliemn al, and serinii 
leactions ot tlu* iiuniiigrHcn i us ami its allit'S, as well as its \icibility, •ind 
espeiially jLs .seletli\(* aliinitx lot the 1 tieiHo-spin.il lluid, a point little n»n- 
sideKul by Die iiiajoHly oi JiivesUy.itoi s 'i liey «ds() lonsideied llie siibjet I 
Ol niixeil inlet tioiis, whu li w.istlealt witli l>y S]>et ht in ilio iollowing )eiii 

111 the -iiiiiie \e.ir Dopter liesinlitd hm wlueh was not 

agijd tin. lied by iiLennrgoi o< < us st rum (a iai liotiliimetl by I '■onion and Miiriav 
111 but shoMod I oinpIenKMiL liKatioi' 1 ut.) ve<iis Liter lie deM'iibed 

se\i n t<i^>£, ol teiebin .'■junai nieniiii;itis a.'^ beinj.*, due to this oigaiiisni, .iiid 
III ]||| I iiM-d l .tell. .Ill's s M •initlifil test to dl lii'I i HI l.i ti* J 1 iloil) til'* nii'llMigt)- 

Itit* ;u'<;liiLiii.jtioii ii.iitiDiis III the iiii‘ninp>i oi t US aie iiiis.ilis).ii toi v , as 
luav be L;.itluii*il b\ a stuiivol Msei •iml lliinloon's < aieiiil work, as well as 
b\ th(' div oiil.int 1 e.sidt • iibt. lined b\ iiiimoion.s obsei'\ ei's. In loi-s Jlime 
Mi^titnled .1 i.ipi.l nietluid til piep.ii.iluin ol .i Ini'h title •i!;i;liiliii.'iting seiiiin 
ill i.iblnts, .iiiil (roidon .Mid Miii i.iy in\estii;.itrd ;;eninne sliiiins ol iin iiim;i>' 

• O' I I Dbt.iiiit il liolil till ( ei ebio-vpLii.il ililiil nt t Uses, .illiI tolliul that b\ agL^lll- 
tin.ltloli te''t* .Hid by 1 . 1 - tell.im' ^ .ibsorplliiil nietbod they loldd .split ll|i 
iImmv two >ti.Mn into t lie Uiilow iii'j; e.itiiip 

'J.) W M li St I nil! hoin \() I, Ml liMin.'' 

ill I With .Miiin lioin \ii JO, SstiiiiiM 

iltl.i \\ 1 1 11 sei iini liom \fi j.S, I stiains. 

tl\ ) With .eiiiin iioin No. $.», r sti.im. 

I lie\ ilso di'.tiii-iii .litnl by llitsesri.i Doptei 's ]>.i i .i inenint;ot Ol i n<N J 1 oiii a .1 
theoMitl jioiips, .Hid thev lltittil t ll.i t oile .st 1 .1 ill absoi betl the spei ifii .li^glll 
linin^ lioiu two ;;itiup-,, while out ol ten i .ii i it‘i s one belonged to (iioiip tl.i 
iiii'l Jue to i li.iiip (I I , vvlide the olheis v\eie not i l.i-^-ilietl 

ill tlie siiiiii' s e.ii ( low e .1 Itt ni]it eti to iiiei t tilt* ditlh iiliii s met within the 
.|•;;4llltl^.| lion ii .nI.-. b\ de\ ising :i .siiii|ili*i luetluMl 

We li.i\t* now' given -i loiigli skel* h ol the liedoiy of W’* ii h'.ell>.iiini's 
Dig.iiii an, .nil! we iiiight well p.insi.*, .iv* ('row** h.is done, .iiitl .i.sK whei'etlo we 
st.ind .i> I i'!.;.iiil'« it.-^ 1 ei I I'^nilion. 

It IS .ulinit teil on .ill a'les th.ii tluii is a ilo.se i e.seinblaiit *' b* Iw'eeii the 
'•ioiioi Ol I u-» .Mid the lilt. nine,iM o. I le , e>a ejil .is legtirds the Inini.Ln diseases 
whii h till \ pro. I III I ,.1111 1 , indt eil,iii.niy veais.igo it w'.'is suggested lh.l 1 tin* latter 
iiiiglil be the ikirniti .id.ipteil to the t ereliro spinal iit*ivoii.<. svsleni .inti the 
iia.so-phatynx, tint to-d.iy it i*. admit tetl on .ill side^ lh.it thee .iie s* paial**, 
nuiiiily bi'tau.M'ol an e;cpei iiiient iii wliii h the iiieniiigot u( i u.s w.i<^ loiiml not 
to eause gonuiTh(i*.i wdieii jiijet Lett into the Inini.iii urethra.' 

As regards the lUeniiigoi m t us, w'e ean aptly tpiole I'rowe, wht», wilting in 
Mji,S, says: — 

' L he iii'eseiiL st.Lle ot onr know let I ge so lai as it beaismi theiaruei may 
be .siiiiiiuctl up: — 

' No Gr.ini-iu'gative organism isolate*.! Ironi Ih** naso-pliarynx t an lu-jnovetl 
to be a memrigot oeeiis. 

' No Oraiii-negative orgaiii'.ni whi*'li lesembles *’veii l.iinlly a iiieniiigo- 
(oeciis (.an be regardetl with eertaiiity as iiieapabk* ol ]>iriiiii( ing iiKMiingitis.' 

ileme we luive not improved our position siiiee the tl.'iys ol the iiieiiingo- 
lO' tal t:ontroycr.sv, but arc aetually in a ]iositiun ot gieab r iineei tainty as to 
the diiCercntiatioii ol WMi hselbauiu's Diplococcits ihlruei'Ilttlurn, and, this 
being so, we will now bi icily leview* oiir position .is to the eaii-sal relationship 
between tins organism and e]>itieniic eorebro-spinal meningitis. 

Indeed, tins is t*.Kfe*.ihnglv iieeesSciry at the present time, bet'ause, iiistly, .'i 
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certain amount lias been written with regard to the so-called pilcomorphism 
ot the meningococcus — e,g., the papers iu 1915 by Lundie, Thomas, and 
Fleming, and by Donaldson in the same year, wliile in 1915 and 1910 liort, 
Lakin, and Denians have doubtctl the < ausal action of tbe meningococcus, 
and iu the last publication IJort has stated : — 

‘ In order to discover the true infective agent, whether biologically related 
to the meningococcus or not, lurthcr lescarch is imperative, attention being 
particularly directed to liltrablc oiganisms in the naso pharnyx and cerebro- 
spinal Iliiid ol acute cases.* 

With regard to the question of lUlrable organi.snis, Chalnieis and O'Farrell 
liave performed an experiineiil ol this nature with a Iresli leitlno .spinal fluid, 
but the lesiilt was negatixe. 

With regard to the ineiiingocorc ns being the taiisalive Jattoi in epidemic 
cerebro-spinul meningitis, the alnive ol i.ser vat 1011. '' make it suiliticiUl)' cleai 
that it has been regulaily iound 111 thexeribio spinal iluid ol jiei suiuft sulforing 
Iroin the di.scase,and that it Juisbeen loiind in the lilodci and also in the mine 
when lookiHl tor cit ihecorre< t tinieor in siiilabh inleclions. It is also generally 
present in the naso phaiMix ot theiases, and was IouihI by Sophian, We.sten- 
hdller, and other.i in sue h 1 oiiiplK .itions a.s aithntis, pyelitis, pneumonia, endo 
carditis, and in purulent ((injuiu tixitis Irom a vnuleiit le disease. 

Fpiiieiniulogical stiiihe.sea.Mly coiiMiit anvone usoHiileil with the disease 
that some contagion can at times pasb J nn the s.ck to tht' healthy, causing 
an attack of the cIi.m ase, and, moreover, . , we ha\ • pointed out above, many 
oi the contacts .show tin* meiungoi otciib It is line that, i.^ .1 rule, but lc*w 
attendants on cases in cpiire the disease, lu*U‘ me marked ex« t piions. 

it i.s also true that the ac cntal inlt \ic lc*r ol Ins own nose w'lth a 

culture irom the lalioialory pre a sc veic j Innilis, but he did not clc velop 

meningitis, and one ot us ac t ichnla iiiiiM led Ins thumb Jioin some < iillures, 
with the icsuit that hamoi rliagic giamilation ti-^siie loiiiud Irmn wbicb the 
geim was reco ven ed , i iihivai ,ainl leslc*cl biocli* iiik ally, and agreed with ilie 
meningococcus in these cielails. Although the lymphatic glands eiilingc-d 
and a mild chronic fewer lastin^ Joi months eiwued, with almost coii.slant 
and sometimes very seveie he.ulacJic, no menu itic .symptoms dexelopc-d, 
altliough the opsonic index v.ii khI Lrom o*£> to i'3, iilil nieiimgoc oc cal vaccine 
therapy cured the coiKlitioii. 

In the finst case it is ]ios.sible that Ihi* cen t us iie Ji got into tlie system, and 
in the second that it never eiiteied the blood-str im, and hence the lack ol 
meningeal iniectiuii. 

Turning now' from inaii to exjierimeiits U]>oxi animals, von Dingel.sheim and 
f-eiichs, jollow'ed by l''lc*xiier in lyX), reported successliil inoculations ot 
iuoiikey.s .sulxlurally. Tlie\ were Juliowc*d in ]c>(»S by M'Donald, but neither 
he nor Davis 111 1905, noi any ot llic aliove experiiiieiiteis, were able to iuloct 
animals by iiijet tions iiiio tiie blood -strc'am, although M'Donald produced 
an acute toxaimuiL by tin.-, method, nor were Kolle and Wa.ssermaiin or Davis 
able to reproduce the disease in tin* same animals via the nose. JClser and 
ILuiitooii eon.sidei that the value of theseexjieriinent.siMpiotionable wlieii tJie 
pLCiiUar uffintty ol the meningo< 01 v Ub Jor the.* leptomemnges is taken into 
account. 'riiey]>oint out that otluM' oigaxiisms injei tc*cl siibdurally will cause 
a meningitis, but no other 1 oimnon pathogenic organism shows a similar 
selective action for the mciiiiiges of man. 

Furtlicr, it is to be remarked that lic iteiicoui t and FVanyii and Kolle and 
Wassermann were unable to infect monkeys even by means ol subdural 
injections, and this has hapjicned to 11s lioth w'llh tresh rerebro-.spinal fluid 
from which growths w'cre subsequently obtainc'd and with cultures, although 
we have also had successes. 

Only Councilman, Mallory, and Wright liave .succeeded in inf ec ting a goat 
when dealing with the true meningococcus, and Yansteenberghe and Grysez 
produced meningitis in rabbits and guinea-pigs, but it seems to us to be doubt- 
ful whether they worked with a true meningococcus. 

Wc liave been unable to peruse Flcxncr's original papers, but according to 
Batten the general circulation became infected in his monkeys. 
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Wc shall give below reasons why carriers do not become infected, and il 
is possible that monkeys may be resistant exi opt when damaged by an optu-a- 
tion like trephining or otherwise below par; moreover, the meningococcus is 
often damaged in the drawn iiuid and degenerated on cultivation, for wc liave 
seen it tail to infect a monkey after five generations ot growth of the same 
organism which was infective during the second generation. 

We now turn to inquire in what way the human body reacts to the organism. 
Davis showed in 1907 that at the end of the first week agglutination up to 
I in 30 could be obtained, and in the eighth week up to 1 in 2(>n, and pointed 
out that the agglutinins were thermostable, resisting a tempcM'aturc ot 03** C. 
for an hour, while they appear to be jiracthally ab.scnt Jrom the ceretMd- 
s])inal Ihiid, but many observers, incluiling ourselves, have found this t(\st 
uncertain. 

Davis ill i9f>5 showed that the cot cus nniltiplic'd in two normal dcTibrinaletl 
bloods, but 111 lour other bloods it wa^ killed, a.s it was by the blood from 
patients after the ten.tlirday. lie noted that the ineningticoccidal power of 
the blood serum ot patients wliitd) .seemetl to be greater ttian that ot normal 
blood .seriiiii wa.s diminihhed by healing to (m*** C. ior thirty miiiiite.s. lie 
found that tin: jihagocylic index was 13 Jor normal human serum, c ior scriiin 
hcatcKl to Ch>“ C. for thirty niiiiiites, wliile in meningitic serum from cases 
between the sec ond and .se\ enth wec‘k ot toiivalcsc eiic e it wa.s j i -i . Normal 
cerebro-s])Lntd tliiid dal not contain ojisonina. 

Jluusloii and Kankiii 111 icjoy touml th.it opsomns weic exi ledingly low in 
normal sei uin, and lower still 111 ceirbio spinal llunl, while in i-ases troiii the 
si.Kth day onwards they rose reuiark;il»ly, c‘X < pt 111 two laial easi-s, wdiile in 
one rcd.Lpse Ihe use was postponed till the. eleventh day. 

MacOregor observed tluit tlio highest indites otc ur in the second and thud 
week of Llie disease, but that the cb-gree ol iniinunity atler rec-oveiy, as 
measured by tlic* opsonic* index, was variable*, and coiic hided that a high 
opsonic index was <i sign ol ton ible reaction to a burly severe infection. 

Meakersaiicl Dopter have shown the picseiuo ol immune iHnliesin the blovid 
ol lUeningitK julicMiis by means ol coniplement-tixatioii, and McKenzid and 
Mai tin have also demoiistratc'd the presence oi these bodies by injecting the 
serum ol recovered cases iiitraspinally into other acute cases with lair results. 
Jl w'oiild therelure appear t ha tiiumunel^odjes are formed in patients* .systems, 
wJjK h is in su])porl ot the cau.sal ac tiuii of the meningocx>c'c us. 

We now turn to see whethei specific .si*nnii tienlnient and vaccine therajiy 
will helji the prolilen. 

With 1 egarcl to Ihe.seiuni treatiiieiit. Joclimaiin in ic}n3 experiiuc-nle*l with 
a sj)ec llie immun'e sei uiu which was alievwants nianiitac lured by Merc k. J le 
tested his .serum by the opsonic lest, the baileiiiidal test, and by agglutina- 
lioii. 

Kcjlle and Wassernuinn alscj made an immune serum upon which they 
rejiorted in 1907. 

Jn ICJ06 Idexner wrote upon a specific seium wliu h protei led monkeys and 
small animals, hater this serum was made lioni iinmiini/ed horses, and has 
been exteiisiiely used. 

With regard to vaccine Ireatiueiit, Davis in i<jo7 w.is the liist Jo injc‘ct killed 
meningococci into normal persons and into patients suffering Irom the disetise, 
and Collisin 1913 tiied specific scrum treatment togelhcT with vari'ine thcMajiy. 
Ill the same year Snjdnnii rci)orted on his experimental inoculation ol eleven 
medical students, and eleven months after these inoculations Merck re-tested 
eight of them, comparing tlu* le.siilts with those ol a normal person and a 
recently rc'covcrcHl case, and concluded that a person so vaccinated may tonstder 
himself to be immune for at least one year. 

In October, 1915, Surgeon-General Rolleston repoitcHl upon sixtei-n cases of 
vaccine treatment with four deaths and twelve recoveries; the vaccine, how- 
ever, was never used alone, but combined with serum treatment in some form 
or with soamin. In his report lumbar puncture alone in thirteen cases re- 
sulted in four deaths and nine recoveries, serum intrathccally alone iorty- 
thrcc deaths and nineteen recoveries, or alone tind combined with xaccine, 
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MKiiiiin, or licxiiiuiiL(\ bixty-lour (IcaUisanti lorty-onu rucovciiVb, while .symp- 
LoiiuiIk ticiitment gave Lcii deaths and lour recoveries. 

Ill lyui ChahiicTs and U'h'tirrell, studying an outbreak ol tcrebro-si)inal 
xneiiiiigitib in the Anglo - Kgy])tiaii Sintan, came to the lollowiiig ton- 
( lu.'tums.- 

]. Ihe iiiipoi taut (riubal agent is Ncis^itna iutracvUuluris (Wen hselbaiini, 
and only once has JJtplucuocus cyii:..sHS voii Jangclslieiin, lyoO, Ix'cn 
loiind ac ting 111 this capacity, and so Jar no other organe.iii. 

j. Only HitiH luLb bt en loiind to be the host oL Atessri'/ci ihUacdlularii,, and 
he at tb 111 this ( apacity as the ti ue earner uL the gt 1 111, .ind sut. h does not 
ULijuire tile dibcase bei ause ol an immitinty lunliucd by aiilDvait ination. 

j. In order to •uipnie the dise.ist*, two lai tois at leasl are recjiined, viz.: - 

^ii) Inlection with XentSiria ihltALtliuIaris, 

\b) J»iiU of I apabiliiy on Die i»art ol the both l'» pioiiine llw iiei e.ssary 
iiuiHUhUy, 

i Ik inlei turn Lakes jilat e luiin tin ol a <.iiiier 01 a lase to tlie nose ol 
an nninli'i led jai.-^on, and is iavouit‘<i bv o\ en lowding ami b.Ld \entiliition 
I ht lai koL power topioduielhi peie-‘.s.ii\ iiniiinnii v is lavnuied byjiooriind 
in.'-iiiiK u lit lood, bail liygn im > •indjinni.-, ami ov ei I'Xeitkiii. 

4. in .sii-M I pidile ]ie'son. ihi pt'iii p.is^es into tin* niiii ons ineinbiain* ol 
Die nose anil ol its > oiinei tvd 1 ell.', ami innltiphis Ihi uin, anil then enieiing 
the blood si' iM III JoiiiLs in llu lailv d.i^s ot the di.u'.ise ii li.u tericCiiLi.! . 
Norin.div, linwevei , il does not loiv., lein.iin 111 the blooil-st: i am, and theietoie. 
noun.ilh does not piodm ea piolnniied .M‘ptii ieiiu.i, wim h, win 11 pieseiit, shoiiM 
be I oiisid(‘ic'd as a (Oin]<ht at mil. Ajipauntly the organism js sliongh 
•ittravted to the 1 ei ebio-simi.il iliiid. into vvIikIj it 41111 kl\ p.issi via the 
(hound jili.KUh ot the lati-i.d veiitriile, aiul perluips olhei vasi uiai .stnii lines 
ol the biaiii and apiii.d voul, and so i.uises lUc disease. 

1 he M a'^on 'ivh\ thi • 01 1 1 ii.* i*. 1 nh do imt jm-s ii> u l:i\ s da v •'.Iti r ibiN lioiii 
the iniKoii.- iiieiiibiaiie td Ih* r.n'i jiito the liiooil i-^ b<i.:ii 1 tin patnni 
uthii dcid 01 tin 1 1 .si.^tam e is lai^i d in .i shoi 1 liim, but 11 I liis 1 1 .sisiam e 
.ig.iiii bt«onii s liiweii d It Is piK.'ihlt Ih.it n J.iv'inav .)••.llll jias'* lioiii Die no-i , 
and ill tin.' Wtiv a ii l.iiiseui lei ic ic id .ittai k < ii.'i.Cs. 

5. J here ill e \ at jiMis stiaiiis III \i i -\ina t ,;iT.d lo bt siumi.'JIiI 

ill tieatnieiit a y> i.'n a/i /./ m ; a; 1/ .7 ji-ily, ah hi . in tm hiai/t Ifoni h n'll ^iidihs 
.11 e nei ( osai \ . N <ii 1 jiie .dune \\ ill 1 iim ii'.uiy « a^-i s, bn I ie(|iMi(.i- tiiin In ait. 
whiiliniav not be .ivail.ibh , .iml In m 1 ifn x.ihieol ilic si t iini in .siu h 1 .ises, 
I 'pel laiiv v\ hen tullowi d bv sniei ipif id v.n ■ ii.e 1 Jn 1.41^ . 

«• hlDpIo I.JXIS dc ]ll mb llpDll 

(a , I'ln 'HMi I h iiii , isiilat mn dI , .ind lit .itiin ni ot 1 .isi s .ind < :n in 1 s, and In i« 

V ai I nil I in ia]i\ m id le i in In i|Mi't; to 1 h .ii:.'-e 1 .isi ,imi • iii 1 n 1 .s. 

•Jt) I In- nil I ( .1 -I id the niiiiiiinit \ ol IheiM in i.il j^ojnil.itjoi , whii hi an piob 
•iblv bediiJK b\ piiildu l.n in \ • lli.i I inn in i'ni>(d i;. .■ml inn nilllinll' , 

bn I 111 I lliei 1 \p( I Ji III I 1' I < 411:11 d id the. w l.i n gj\ i ii on .'i J.ii ;',e si .di . 'I Ini e 
is lilt h doiibt tii.ii .1 ne'Mlivi phii e 1' piiidiu ( d , a i .ill i \ i ids .1 1 tinu s, m the 
iii.st st:i!.,isid ihe \ .n 1 in.i tmn, and this may jms^dily be aggiiiv.itdi by bai, 
p'lorni insnlin kio f'iiii!,.iiiil b.id !iyi;ieiie. J t .ilbDapjii aicd to them that vai i me 
jiinplu la\is i)ii‘d!t Ui bi 1 • Il '1 on a laige .* 1 .ih , .1 ^ it i .iii.ses 1.0 gi ni i.il ni Im al 
.\inploiiis it iIji- 'j.iinis .lie J.ilhd at ^n® **., .iinl llu \.ic' im is aseptn and 
iMiloiiif iVithlhf llni'holtln bnd v. aiid it t In '-iti oi injei lion is the siibi iitam 
mis tissue jii't below the .nsgli nl the .a .1 nil.i, w hi< Ji in the 11 npiiimn i.s llie be si 
plai e lor pietphylai tic and iilln 1 .'iibi iitain jnje 1 tion.'. 

7. TIuie.iie a gn'.'il ni.iny fjiie'tjeiii.- withi 1 i;.i]d tn e]iie|ejnie * < 1 e biei-spin.'d 
riieiiiiigili.s whii Jj .ire al prestid iin.^idveil, anel eiiie ol the iiin: t important 
.il)])eaib lo be Du 4iie.'9t]on as lo wlulher aii\ .uiiriial ni aiiini.ds a< 1 as ho.si 
ot the; uei 111. 

In i«)i7 llu- .Meelieal Ke.se an li ('nniiiiitte i- ed llu- .Naimnal Jliallh Insiiranei- 
1 .sued a icport on bsieiUiiologie al sliidus. .inci 111 muS iipeiii s(jnni tiealiiunt 
111 ■ oniii,-i Lion with Du elise-.i.se. 

/Etiology. Ihe 1 aiisal .u^eiil in Die* Jiiigi ]iiei)ioi Imii ol e :mes is Nrt'^^tna 
intr'ii I :lif/ai 1-^ (coinninii n.’ime: nicniiigococcxjs) m one ed ib jinme eli.'ile .ilhes. 
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It lives in tli<? iuiso-j)li«iiynx ol Iiualtliy puiple wliosr opsonit imlox lor the 
germ IS .ibiioimully lugli, anil it jiiisses lioiii these larriers to healllij jieojile, 
who iiijiy, ariorcliiig lo iheir ri'bi.slaiu i*, bcHOJiiu (.ai ncibi tt-niporaj y or j)fi- 
mancnl, oJ llic germ, or \ji Inns lo the iliboase. 

Its a;lio 1 ogital lelalioiisliip lUpciids upon. — 

1. Its ])r<;.sciKc ill all eases oJ the true Lpidcinu cljsscase. 

2 . ItsS pure culture Jioni these lases, diul the lepiotliu tioii ol the ilisease in 
monkeys by jiioeulution ot ( iiltuies. 

3. The sera ol ]H*rsons sulCeiiii^ liom the ilisease lan .lytihilinate and j;ne 
positive lomjileiiieiil-lixalioii with nieiiiJi{;ou>< 1 1 obtciiiii (I luiiii ollui j alniits. 

4. Jl prodiiie.s a piotec the iin cliaiiuiii in lanieis wJncli js laikii ^ in Mi.‘- 
I eptible pel sen IS. 

Pathology.-- riie men ingoioi i U'' .ipjM ais lo intii llie Miial \ia lla niiiiin:i 
ol the nose and air sinu^es, bul il ipii< kly h.i\(s this thinl ai.il u.Uis Ihe 
( ei-fljio-rpiDdl jliild Mti the i lioiciid ])kMiMS, ai.il j-ci ].:]■- l'\ nll.« J jonl<- 
An ivnl 11) tlie i eii luo sjijnal fliiiil, it laiusi s .1 1 1 Ji bio s ]'ii .li ji.i i.ii j.ii!.'- . 

Morbid Anatomy. — In Inlnimnlnif; Iid<i tmii.- nil 1 lef.ile i*- : 1 : 1 1 t. : 1 il htlii 
i.** lo be seen beyonii hceinoi rlui^i‘> in v.ii ion*' jiai ts , while the 1 1 u bial M:Kb 
are iiiluihrls and lln* )h 1 i\asi nlar siibiiiai l.i.nul J-jmis tlow 

S< titleud l><il< Ik s ot pii'' 

111 oiilnitiii liil.il « iiM s llifie e'- loii'-idei.ible jiTiioiinl ol piiiiihnt exuilale 
111 ilie -iiibai.ii liiioiil. till most inti iisi !»tjngo\i i the iijipeiniost pait ol the 
V Mix, 

111 i lnonn « ti-^i n tin le may be but bllli •^ly,n m piis •uid no \ .1 ‘m nlcir ioiills- 
timi, l>iit till \ <•111 1 n h .s ai e disti iidi d by a puiiility ol lliiul, 1 In* pri s.'^ni e ol 
w'lin h i.iiiise.*^ ll.iMi nmy, ol tin i oiiMiliilioiis 

Symptomatology — ' omi'i// /onMi/is.- A*. m<*ii m the Iio|>ks the disease i** 
ol siidib'it oiisil, with ol wilhoul ti ii:{oi, but with mai Ui d In iidtii lii*. 
vouiiliii;:;, •Hid lesfi. I lie next d.iv tlnie is otlin ‘oim ieniis‘'ion in ihi 
ssmplom.*-, ImiI with .slittiiess in the niiisi h *• (d tin nei k and sc>metinies 
Kiiiiiii'.s sum. < >n the thud il.iv v<»niiliii}' 11 iiirm, with lund.idie aid a 
eoiidilion lit jt'i/'/.i/// letiii* lion ol the In ad anil hMiiigs sijirt.aid 

tiuiii t Ins < mie 1)11 wai il.s I lie sv mpioiiis III latiilccisi*" ^o Irom bad to w'oise and 
llie ]iali*nl dns witliiii loin lo .sik davs ol the i oiuiuem eineiit ol the attack. 
II lliei.ise loieiovir, t fn* svmptonis hi to a bill e .ibniii tin* sexeTilli to 
einlitli da \ , till* iem|u*iaiiiie tiills to iioipuil, and « oiixiile .1 1 m e bi pms 

'^liL'Iillv mil. I de 1 IPS ol tlii-i Ii.^iial t\ pe mav It '*11. 

Iiiin‘*tli #/ Iiid;;iiiL’. liv pcif.on‘. wlio li.iM* h'll an iiiiinUiUd tMi.ij 

\ i .ill*. I •! 11 111 lei ten .Mid II 1 III m d lo tin nninli*i 1 1 d .1 1 1 a , 1 he iiii nbation jiei ion 
i'l slioil, v.iiNiiii' lioiii two lo Jim d.ix-.. .mil nion nsii.ilK al>oiit Join ilays, 
liiii llii*ie.iieiib\ loii.-s talla. n sin tins, .di iil.ilmii, .iiid it ni.iy pi iha]is be bi tiei 
to .i.lmit lli.il llii'b Myth ol lirniMif llifiii* iilialioii jn 1 lod is only ajipioxiinali ly 
know'll. 

Atluii. I lie oie.i t IS laiddrii .ind iii.iy In i;iii w'llli .1 nyoi 111 .in adult or 
I ouviilsioiis jii ii I liild, bill tin SI* nifiv bi*iibseiit. I In* jiatn nt lii’b \i*i\ dl 
iLiid e'cliibils Hill I* so-ialleil . .irdiii.il .'lyinploiii ■. \ iz , lc*\ei' risinji to to 

101" I'*, voiiiiliii;;, ni.irK<*d Ik ■id.n he, whi<li ni.i\ l»e .i.ssoi lati d with srMie 
j'lddiness. As Mil* liistd.i\ pioi'M.ssis Iheit* 111.1 v 1 m pain .iiid ^stittIle^s ni the* 
ii.’i k.iiid soiiii* M Irai tioii ot the iu*ad. 11 the blood bi ex.innniil at lbisi*ail\ 
■.taL;e ot 11k* iIiM-ase, onlv a moderate ainoiinl ol b m 01 ylosi.s, ainoimtinn to 
iLlioiit in.oiio cells pel i iilii* iiiilliiiieli will b(* loiiiid, wliili* the dilfeiiiiti.d 
I iiuiit w'lll .show .'111 eiioniuiiis piei»ondei.im eol jiolymoi phoniii leai leinoi \ li: . 
aiiiouiilim; In over c)o ])ei I eiit. in some 1 .ises. i- . . 

IJlood i iilluri s are u.siiallv very sir t esslul at this eailv stap.e ol the ilisi a.se. 
but not later 111 iimoiinilii aled 1 .i.ses. Hv direi 1 e x.iniii'.ilion ol blood nlnis 
(rram-n<'C{.ilive diiiloi OCCJ e.aii Ik* seen in .lUnit 1 pcru-nt.ol the polymorpno- 
riiielear leucocytes i*x.'i mined, while a verv few* siinil.ir (ir^.uiisTiis mav be 
touiid outside the < <*lls. ICveii at thw eailv .st.ip.e ol the dis(*ase the icrctiro- 
spiiial lliiiii i.s ii.sually more or less tin hid, and show.s .1 vaiiabie nnmbei oj 
white cells, wlih h in.iv .imount to 20,01 per (iilm millimetre*, ami ol 

which .soim* ijS per 1 eiil. aie polymorphoniielrai leinmy tes, xvliile the jcn.ain- 
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ing 2 per cent, are generally mononiuioarh. As Ihc day goes on there may be 
pains 111 tlic: limbs and some slight catarrhal symptoms in the nose and throat. 

Slight Remission , — Un the second day theie is olten, Imt not always, a 
slight remission ol the symptoms, which imty be assigned to the troatxhcnt, 
but whiih IS really part of the disease. 

Omrsc . — On the third day, if there has been some slight remission the 
sym]>toins all return, as violent as beiore, the tcmpeiature (onliiiuis to be 
high, but the ])ulsc vanes— it may be quick or it may be slow- the respiralion.s 
arc iiiegular, vomiting returns, and there is an intoleiaiue oi light and noi.*c, 
while the stilfiiess ut the neck, the letruclion oi the h<ad, and Kcinig’s sign, 
beiomc well marked, and headache, insomnia, lesth^jness, axid delirium 
may be present, or the patient may be hiiddU'd ii]i in a slate* of stupoig 

Irom which he can be tenqioiarily ronacd. 

1 Ins IS about the time at whi« h a ia.*> 1 i should .qqiear. but tins must le 
e.Ktiemely raie in the tropu s, as we have ne\er yt t met with il 111 this orihiiai y 
acute t3q'»e ot the illness, idiishing 111.13' L>e jne.seiit and herpes 01 the li]».s 
may develop, but the peieelnal rash js exiienul\' rare. Ihe leucoc3lobis is 
now more marked . 

I'erminatiions.- -During tiu* tourth and iiith da3's death is not iiiKummon, 
but the symptoms max iiei.'*i‘'t and death ouur later on, .KonievxhiTe alout 
the sixth loeightii dav 01 later, the tempera lure ma3* de< line, the symj>lc‘nis 
abate, and the patient lieKOiu* (on\ale.si( nl. 

Varieties. -Such IS ilie (oniinon ioui.'«e of the disease, but there are ollui 
lyp'js -.".g., the tiilininaijiig txpc*, sjioittMl lever type, chronic tx'jie. alxntixf* 
type*, inlantile lyiu*. 

I'ho Riilmimihn}* or Septic I ypi is .ls^o^.latcd with a sudden attack, 
rapid de\’elo]>nioni oi conui, .inc'l de.i'tli in a lev hours. It is otteii a.ssociaicd 
with a purpuric: rash, witli petechial 01 laigc> luemon hages. 'riu* ceiebio 
.spinal tluid max' be cpiiledear when first e.\ainjnc‘cl, but it contains a niiinbei 
oi nieningo' ocei, and in a few houis has a ivjmal apjicsiranc e and shows jujIv- 
morphonuc:]c:ar Ic'iic ucytes. 

Usually' bv the lime death has taken ])lac v tiiere is siilli< lent evidenc e of ]>us 
at ihc vei texol the brain to support t lie diagnosis, even without niiciusLOpic al 
e.xamiiiation. J'here are, hoxx'cx-er, ea.ses wliicdi die beiore this pus is loiined, 
and then the brain and jiioiiiiigcs aie c oiu>( steel, but the pia inatei at ihe base 
bhoxvs patches of c louJjrie.ss cine to pus c ells. 

SpJlUd Ftwer iypi’. "Soniexx'heie lietxveen the* first and the iifth clay 
generalized petechial enqition may a])pear, xxhu h is most marked on the inner 
"idc of the knee, but it iiiav also be luuiid xvherevei there is pressure— 
the great IrochantcT, the points of the .slioiilder, etc. It is a sign ol sex'ere 
tox.cniia, and xvlieii exaggciatfcl becuiiies the puipuric rash. iHkir ra^hvs 
are: -A macular ra.sh appears at time.s allcT the .second day. It comes out 
in one cropfaiicl is seen on llie lower ]iait of the abdomen and the tingles, but 
may occur on the loreaini.s, legs, liancls, ur feel. 

A fiigitix'e ervliiemu or blusii has already bc'cii iiienlioiud. 

Chronic I'ypc. - -Tlie at iite atlat k ]»fis.s axx'ay-. the teni]u ra- 

ture may become normal, iiut the patient does not iiujiiuxe, and fever ui an 
irioqular type may ui inay not letuin, while opisthotonus may occ iir, wasting 
set in, and the patient sloxviy cUeoi c-xbaiislion, tlie amount oi c’erebro-s])inai 
tluid obtained bv puiicluie bi f.oniing less and less and thicker and thicker 
as tune pa.sscs on. 

Abortive i'ypc, — Thes'- are c'ases which, though beginning with the ordinary 
.sy'inptoms, undergo the lenu.ssion on the second day, are mucdi lietter on the* 
third day, and convalesc eiit on the touith day or tlierc'ahoiits. 

Infantile Type , — This is the so- called cervical o])istholonus of infants, a 
symptom which is en evidence by the fourth day, xvhile as a rule there is little 
or no fever, but considerable and piogressix'e wasting and marked x'omiting. 
It is chronic and has a high mortality, death commonly enbuing in iour to 
six weeks after the onset. 

Mimicry. — At times the disease imitates enteric fever, broncho-pneumonia, 
gastro-entcritis. or rlicumatic fever. 
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Relapses. — i'iiuse arc not unruninion, and are usually mild in ty}>c. 

Sequelas. — L'liere is usually some pcmiancnt damage to the nervous sysleni 
ill cases which recover. 

Diagnosis. — ^'I'he cardinal early signs are:- -(1) 'J'lie sudden unset; (2) the 
headache and sense of general illness; (3) the vomiting; (4) the fevc'r; (5) stilf- 
ness in the neck muscles ; (0) the prescn( e of the moniiigoux eus in the i en bro- 
spinal fluid as obtained by lumbar puuclnrc'. 

The Differential Diagnosis lias to be made from malaria, relupsing fever, 
typhus, entcri(', infliicnza, and pneumonia. 

From malaria it ran be recognized by the absence of the feiuopcnin, the 
presence of the Icucocytosis, and the absence ol malarial jiarasitc'S from tlu 
blood, as well as the absence of a large sjdeen. It may, however, ociui in a 
malarial subject, but the leucocytosis will be present. 

From relapsing fever it can be separated in the eaily stages by a blood ex- 
amination revealing the abseiK e of sjnro* hades. 

Fiom IvphiiS it (nn be distingiii.shed by the vomiting, by llie stitfiies.^ in 
the neck, and Keinig’s sign. 

i'Voni enierii it may i>e diagnoscnl by the headaiht* and delirium occnrrii g 
togethei, by the tigidily <if the ntt U. Keriiig’s sign, and lumbar ]jiim tiire 

i'Vom tnfluen.'iu it may be dilfeientiated by Kernig'^ sign aiul bj- lumbar 
pun<. ture, wliich riiiiy ndu \e some of the symjitoms ot a (enbinl influenza. 

Fiom pneumnniu b\ tin* ii regular pulsi -rate, the presiiue of Keriiig's sigr, 
and the absent e of tho.se ot ( ^insolidation ot the lungs. 

Prognosis. -'Plus is always serious- fir.s 11 y. f/uotui vitam; se<oi.dly, with 
regal d to altei-elfet ts. 

Treatment. — Systematic daily lumbar ]>uniture, with the ^^ithdiawnl of a 
few < ubic veiitimeties of leubio s])iiial -iluid and the intiatliecal injidion ot 
anli-meningo(o« (al serum, in (ju.iiitity to be judged by the amount ot lerebro- 
spinal fluul willidrawii at tlu time and by the bloc^d -pressure and ]uils<-’*ate. 

fn ease's wlicio the ])ii.s is \<'iy thick an atteiu])! to wadi 1 lie Sfiinal (anal by 
iiitrathe< al jiije< turns (d waiin sterile .saline, Jollowt d by seiiini injei tions^ may 
he li ied . 

In t hroiiK ( ases 01 relapses va« cine therapy may be att< inpttd. 

SMn])toinalu tre.ilnit nt and curelnl mirsing are also ie(|uii(d. 

Prophylaxis.- 'I he fu-ojier method in pio])hylaxis is lo avoid oven rowdii p, 
bad hygiene, and lo ,jio\ide anifile space, gooil ventilation, and .iinple ai.d 
good food lor a < oniiininily. Whc'ii an atlcuK has begun tlx' side and Ihdi 
attendanisslioidii be isolated, or thc'atic*r.dantssl.onld bei onstant1> cxaniii «d 
bac teiiologic all\ and have systi'niatn r..is('*idian ngc a) disinlcdion. 

C'ontcK ts should lieisolalcd and examined l»a( li'iiologM a11\ 011 lliue si]:aiate 
occasions, and have the nas(»-phai ynx disinlec ted. 

A search for e arric'i's should be made in tin- uniin'diate neigh bnurliooel ot the 
patient, and these can icrs should be isolated and tnnlcd. 

The nose and tain e.s should be spraved w ith a solution of 1 ])rr f cmt. ioclinr, 
2 per ( cMil. menthol in parolin, or if this is too expensive with } per ctnt. 
watery solution of foiinahn, which may be sniffed into the iio.se if an instru- 
ment is too c*xpensi\<‘. Tlii.s .solution ot loimalin is especially u.^elnl for 
natives; it is rather too strong for Europeans. • 

If this fjiils and the carriers be '..^ohitcd and plac ed under imjirovcd sanitai y 
and (Hetelic conditions, vac cine treatment isber.etic iol. and may suc'c ecd wlicn 
under otluT conditions the natural vaceinalioii of (cmlaincd oigarnnis will 
fail. (H*iieral vac'C'inalion ol the population mav be tiicd, but it is not errtain 
as yet whether it w'ill be sue c c*s.sful or not, as the ajijdicatioii to far has been 
limited . 


THE EXANTHEMATA. 

Scarhl fetter has often been inlrodiicc'd into the tiopiis, but it doc.s* rot 
spread. Thus we have seen cases introduced into ('olombo iiom the steamers, 
but there has never been an epidemic of scarlet fevei in that town to our 
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knowledge, nor have wo seen an indigenous case. The tropical practitioner 
should 1 x 5 enroful not to mistake for true scarlet fever, cases of scarlet fevei- 
like eruptions such as erythema scariattni forme. 

Mca^h's IS emU'iuit m most tropic :il (ountriis, hut dilleis in j <» inijci tnr.l 
details as a rule from the same disease in the TemjuTate Zone, except that 
when first introduced into )'’jji it gave rise to a sex ere ej»ic!emir, and is still 
severe in Oceania. 
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t hiCi\rii-fyo\ in the tiopii s is wry often a di-ias* id the adult, lieiiif nuist 
iiiiuinoii 111 India in I'etiinary to Mnuli. 'J he iiiajontx (d the (.IM^ aie mild, 
hut siuiie an- seveie, and tln'n may he gn.it diflunlty in dia^'ioMi g diir I cr. 
pox Iroin .sinalJpnx. Xaijulla raniot he tranMiiittirl to man wiy niidil> hx 
iiio( ulatinn. Kahhits' < onu n tan he iiomlatid, ai'I iTe ^nai idatior.^ lave 
been desi nhed hy lew lal ohs< i xeis in the c j»itli< lial i « Ih, whn li may he caily 
stages of a » ytoryi tes ariednl in its divcki] mini, wliiili vconld Mipj-oit the 
pecifile \\ lio h< li( \ ( Uie two di t an s to he i Iom l\ 111111(1. 


VAKU>I.A. 

Synonyms.— >ni. dipt >x /iim/z. I..i piliti M'ndi , \ ajiado, (iunMH, 

rilaltern; Sfmvi'h. \ n lu l.is ; , jadfi;! 

Definition. — \aiiola is an at nie rpi I ifn Uvti oi iinkr.ovMi (au^alion :]>riad 
hy varum.'t .ivimie^, hnt i.spc-iially hv air, .ind i liaiai tc ir/i d hy a mme oi 
less geiural enijiiioi* ]iasMng throueh tin slagiscd pajade, vefK le, ])iistid( p 
( rust, and olten S( ar. 

History,- -Th(‘ie ( an lx no •hmht ol the at antiipiitv' nt tin o'diiumf* 
Ilf sin:i 11 ]>ox in India aii <1 Alina, hnt vvlutlui n aiosi- dt vtu'o in lluse two 
eentres wi- lannot Miy, hnt Ihne i.'* a .siis| !• inn ihat tin le aie two varii Ins oi 
the disea.se- -viz., the oniin.uy Miiallpox. v\hi'li may have had its oiigiii in 
India and spiead to l‘iiio]ie, ami i-o to Anniiifi, and latei Iri the islands of 
Oceania: and an Afriian vaiiety v'aiioiislv known as South AiiUcin Axnaas, 
or inilk-pox, which may have been impoi ted hv the m gro slave s into tlu- West 
Indies, when' it is called Wc-st Indian modilicd ^nlall]JClX A])ai 1 , Invxevci, 
from lonjortures of this nntuie, iliiie are tlir Ini ts that in Jrdia llu-ic- wr.s a 
special worship defined in the Atharvav'eda, and tln'ic were speiial ]naycTs 
to hs said hy the lirahniin.s when fierioiming the operation of inoi illation 
of smallpox virus References in the Chriraka-Samliiti and the Susnita- 
Samhifi make it almost certain that the disease was well known ■when thev 
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were written. *J1 would appour tlial the distasc was JntiodiK < d into ( Inr.n 
pcrliaps Irom Judia, in the eoiiise ol the tliiid century b.c. 

Frlqually ancient is the evidence of the cxisteme (>l siiialljuix in AIiii.t, lor 
Ruifer rind i'ei gii.stjn liave found an eruption on tlie i-klii ui a niunimy belong- 
ing to the period of the twenty-eighth dyna.^ty (i jmi-i loo » c ), W'lin h they 
believe to be suggestive of .smalljiox, and it is (pule possible that tlu*ie luis 
existed fiom timeiniinemorablean endemic lonisiii Afiha, p( rlunis in Central 
Afrha. 

From these two fo' i in Asia and Aliiia it would appi'ai piobable that the 
disease lias spread all over tlie woild. With its inliodiiiiion and sjiiead in 
I'hirope w’e are not ( oni erned, but with that into Ainern a a lew rt marks iniist 
bf! made, as it is very inleresting. It would tqipear not to have be* n known in 
Amerh a until after t he advent ot tin- ^]lc»nlar Is, it is hrst ret 01 (led as o(( lining 
in the West Indies in the veai 1507, when il was introdinid lioin J'liiojie, 
as has h.ippened on many oitasions sime --eg , into Club m i.s.sp -abo b\ 
tlie ageney oi tin* Sp inifiids. 

More iiiti i( •'ling ihan Oils is the tail thal il is icionUd th.it importations 
oi sItiM‘s Irom Mil'll weieulten |f>lIow(d by the appi aiain e ol 1 h(‘ disi asi ~ 
as, lor ("cainple.in rir.'i/il, w line, in (hiding to I'jHi.it .ippeaied in j.sUjbung 
inlioduied in ilii^ in. inner. 

Witli log.iid to Mff.inia, it lia- been infiodtiiid horn A'- 1.1 01 Ann in a at 
v.'iiiiiiis liini-s-- .T-. Inf / x.iiiijile. Aii‘'ti;ili.i in iS'.S, iioin (‘liin.i to Sydm \ . the 
ll.iwaii.'in l.-l.uids m Irnfn S.in hiainisio to I liii.nliihi ; while New Cala 

ilmii.i bei ante mil I ted in i Jiiid M.'ii (pn ^as in i.^'s 

I'o d.iv t li(‘dis( 1.- will* •‘]ii(.id .dlovir tin woil'!, but is 1 .-pi ( i.i 11 \ lomnion 
111 the trojni wln-ie instil iili s lor the pi e|>.iiatinn ol 1 all-lviiqih .iie urgent 1 \ 
K'lpined in oidii th.il efln i< nt \.ii 1 iiialion, tin oiilv method ol ke(])ii>g the 
ibne.e.ein • In i k, ni.iy be sui 1 isslidh 1 an mi out 

Climatology.- It I'^ liobeMd th.il iin.dlpnx n. ]teili.i]is most aitive at tin 
pie-ent tiiiie \\\ ( <•n<l€ll Atm .\, but it thn is line leit.iinlv mini |>oituiisot 
liopii al \ ti.i inii -1 • nine V(‘r\ m .11 ly 1 qii.'ii in 1 inh mn ity.iind In j(‘tl\ 1 liedis} a.^e, 
thoiu'li M'M i'i-'M'ie III i!-i 'll- tiibutinn. 1 nl the iilino'-l itnpni l.iin i jn tli 
Irnpns When tn.-i iMfiodinnl anmng pmphs pi e\ mii.'-ly nnajrKlid witli 
the <Ii-e.i‘.- . it wisiiM-l viinhnt- . 1 -, loi e\aiiM>le. ils int idCin e on IheMixj- 
i. ins and llieNoith Xi'inn.in Indi.ins 

etiology. Mil I .1 ii'-.i I inn is niiknnwn, but x.iimii- |iinto/n.i] Imdiis Juim 
I ns n ile-i ril-' I, III w he li llie iiinsi iinpnii.iiit Is ( r.ini'iif (iiirirnn 1 1, 

I iSii •, III I II in I |dii'i ii .i 1 linniijgi 111 .ms imiln ^ , to t /• in ih.iim 1 i j , .iinl staining 
well with Nniii.ii'nw.'ke, w'lii 11 if t.ik«*. nil ;i ( hroni.'i t iTi i nlm.i Imn, wJnh 
Cniiin ilm.in .iiul his < nlleagin - hive dl^•!Jbld .1 1 i)ni])ln a !■ d liteliistnix 
\V‘ 5 ?.!'• 

Wli.iie\ir the \iins ni.n be, it 1-. iisu.ilh pii.nl by the .lir, and enleis the 
linily bv im-.msnl i lie 1 e‘'|*n -ilnrv pa’-'-.UM - t'.!*-! s .iienn rei oid ol theinlei tmn 

being |iridi.ililv I .in 11 il bvinlinfi Imiii ^*■,ypt to l■*nL:l:lnd, :ii'd tliei e stai ling 
spor.idn' niitbieak'', and this 1-. pn'.'-.ible il the intton was h.indieil an in 
h" ted pe- -.nil. Meine llie iisj'ie-t tn*' the \ .11 1 m.i ! mn .iml 1 e\ .o 1 in.i tmn ni 
i niton- wnrkeis. 

Symptomatology. — I'lns i^ de'-iiibed m .ill bunks mi I'lmi.il pii ilii UK , and 
ne(*(I beniilv MTy briiMb' npe.ileil lieie 

Ih'ieilv, a Iv1n1.1l .iltai k id (bsinle siii.ilIpnK, altu' an iiiiiibalion (d nine 
tn fllteeii days, begins with a 1 lull in .'ii .idiilf .ind .1 iniiviilsinii in .1 ihiid, 
and ( nut miles w'l til high lexer, severe In ail. n lu'. lumbar ptaiiis, .’ind vomiiinp, 
witlior xx'ithniit a si arkLliniloi m nr morbillilDim la^h on t]ies('(on(l day, wdih h 
may be gcneial or local ; or h.eniorrliagie rashis. whn h are eitln r petei liial 01 
peU'chio-crx thein.n tons, wdiirli appear liom the In -t tolhctliiid dav Ii IIkm* 
i.itliT r.ishes are assoc iated with ha'inori luiges Irom the internal ojgan^. th(\ 
i'ldirate the onset of liipniorrhagii small|iox. (leiieially the initi.'il stage ol 
the disease lasts tw'o davs. but it may bo shorter and milder than Hint reeoidcd 
abox'e, 01 more* seerre. The peculiar odour of a sm.'illpox i ase may be noted 
i l these earlv stages. 

The lypieal r.ish a})pears on the sccH^nd, third, or fourth day as papules on 



X 488 COSMOPOLITA}^ FEVERS 

the iucc, anus, liuck of the wrists and hands, and, latex, on the trunk and 
limbs; aiul at the saxu« time on the mucosa of the mouth, nose, and throat, and 
more rarely on the vulva, vagina, and rectum . Generally it is more* marked oji 
the extensor surfaces of the limbs than on the flexor surfaces, and is often most 
m.'irki^l in aieas where there luis been pressure. The ])aj>ules are bright ml 
ill colouj , but this may not be very evident in the dark skin, 2 to 3 millimetres 
in (liameti'T, and Jiave a hard, sliotty feeling. As tlio rash comes out the 
temperature lalls, and the initial sj'm’ptoms imjirove. On the filth to sixth 
ilay the isipules beumie umbilUaliKl vesicles, which turn into pustules whtn 
tile umtiilication disappears, and a surrounding anohi of injection appears. 
During the maturaiioTi of the pustules the secondaiv liver appears, and the 
eveliils become swollen and closed, in 1hi dism le lorm the lever disajipcars 
by the tenth to eleventh day, ami coiivalesctme .set*- in. 

The con fluent tyjie of .siUiillpox Is more s<*vere than in the alwve, and presi nls 
miiih less ditfiLiilly in its recognition, and mtd not be de^(ribcll. 

Varieties. — J'licre are, liouexer, two v:iiielie.s whi« h aie of im])orlanie in 
the tropns— viz., vaiiola hciMiiorrhagun ami varioloid— and these must be 
nuMitioiKN] at gi e.ilerh'nglh. 



h*n; 079 --Smai.i.iox. 
(iMom a photograph by Ikilfour ) 


Variola H^.mokrhacjTca. il•elnurrllagi« is.or was, by r.o means 

rare in Ah u a, and is nut with in .Vsia, though by no means mi fretpienily. 

There are lw«i cainin-s- J'urfnna odrioln'in and VanttUt ha*n orrhttgttn 
pu^tulusa. 

PitrP’ira Vuriolos>i. I Ins v iin ty lommcm es with the same symptoms as 
ordinary smallpox, but lh« v aie niiiih more severe. 'Jhe Ic\cr is lot lon- 
sidcrable. and may be In low lOo'* but the jiains in the body, especially the 
backache, is very severe, ami the vomiting may be very pirsistent ami asho- 
ciatccl with severe ei i;d.stric pain. 'I he tmlse'aml the resjiiiations are both 
much increased in fie'quemy. At the end ot tlu second or the beginning of 
the third day an crytht'matous riisli a]i|)ears in some part ot the liodv, very 
often in the groins and flexure of the joints, but it may be absent, or it may 
extend and beiome general. At the same time and in (he same plar t s apjieaV 
r(Ml and pur]>h‘ petechia^, and alxmt the same time subi onjum ti\ a 1 ha moi rlsagc s 
in one or liolh eyes, while purjile spots a])[iear on the forehead, eyelids, and 
face, and eccliyiiiotic areas in various parts ot the skin, and also on the tongue 
ami pharynx.' The patient now becomes pale ard ana-mic, exccj»l wlierc the 
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blotches are sftuatc, and bleeding occurs Iroiii the mucous membranes ami 
internal organs, ol wliich the most cximmoii arc oozing from the gums and 
iiaeinaturia, but opis taxis, liainiatemcbis, li;cmoptybis, nielaeiia, and melrot- 
rliagia, may one or all be prc’^senl. l£vcn retinal liccmurrliagcb may ucc:ur. 

i'hc leiu])crature is now below uorinal, the patient is rcstlcbb, with oilin 
a seubation oL weight 111 the prxcordium. i he pul&e is now soft and com- 
pressible. Surdcs ioriii on the giiuib, and tJie patient dies on the liiird to 
sixth day, with a clear mind and oiten iiMiliout any bigii ol the typical biiiallpox 
CTUptlOll. 

l^urpura variolosa fuhniuans* --X'ery raiely the disease is more severe, >^1111 
a teiiipeicitiireui h i* . or Jiioi e, .Lssociatcd withdehimm, coma, and coUajise, 
and toilowed by death in a lew iuiiiis withoutany sigiisol external haemorrhage. 

Variola Ii emorrhagica puslitlosa. —In this vaiicty the initial syinjiloius ate 
»eveie, and deli-iuin jji eaily. ll.einorrhages appeal liom and undei 
the nun oils mciiibranes and unden the skin, and at the same lime the ly]iual 
smallpox «'rii]diuii appears, into wlin li blood alscj passes, *i lit symptoms 
lO'ieiiilile till JSC ol coiiJliieiU sinall])ox, with the adtliUuii ol liannoi 1 lutges. 

A iiidilei lorin is when the lueinoiihage 01 « iiis only 111I0 the 1*111]) tion, and 
iii<i\' or mav nut he associati'd vsitli tuna anti some bleeding iiom (Jie 

moiilli. 

Varioloid ■ Ki'peatei) wu i inaLiini is an ext ellcnl {iioterliveag.iinsL small- 
pox, h-ii il l!ie disease dots .ijipiar in a peison who li.is been several times 
vai I in.itei), it 1.1 n iii.u k.iliix iiiodilu'd and is mo *«1 ditin nit to letognin. 

I* ]>iiit‘niLi s IniM iieiii known to show -in h .1 mild type that the disease w'as 
Miist.ikeii loi .1 lenglii v)l lime lor i Inrkeii-pox, am! Jiave also bt'cm lonsideitd 
to i>'‘ due io in v\ lorni oi disraM*. to wliii h siich names as' Cuban iteh ' and 
* IMiilippine 111 h ' J:aM been gi\tn. liuletd, sn* h e])itiemi(s have in some 
I ases not Iieei: i 1 ( ogm/.e<l nntil «i l.iial « .im* Inisut 1 lined , ami Osh rand Mt Ciae 
ii.ive lei'orded a small ontbi e.i k in om* ol tin 11 Wtiids lor t oloiited })atients in 
whit li thi tlisease wa«.at iii.'.t mi'^t.ikeii ion hn k< n-pox. 

I lie \ .ineties ol ' \ .iiioitii<l 'iin iiiiineioiis. in tin* liisl pla( e, llieie mtf\' be 
no I ruptioii, <uiii llie ii-aia I initial m]ilonis jiiay besliglit,or llicy may be 
seven* .11 1 onijiaiiit (1 |i\ an «rylli(ma, but til) sym]>ioiiis disapjieai b) 
till* 1 iiiid ol Loin til (l.ty. 

In otliei I .LSI s lilt' ilise.p e be«;ins with the iisii.il .^yinptenns, but at llie* e ml 
ol I In* In .il ti.iv a it*w m.it nla* appe.ir, \\ Jiii h be* omi \ on h s in aiK* 11 iei tw« nt y ■ 
loin hoin 5 , \\ In II tin • onslitniioii.il sy'in{)toni.> begin to .ibate, and are lldl 
v.;iown in ahoiil time to lonrilais, win 11 they' aie* m en to be 1 onn al \isuhs, 
oltiii witlioiit .'iiiv lit pi I '-Mfiii, s>ii KjiijiiUd by a \<iv laiiil reel line. On the' 
lliinl to leiinili ('a\ tliex het^oiin.* .Mmitwhat opaipie, and the'ii shrink ami 
ile-ii«.ite loniinitA siii.'ill tlry |»romiiu in «*s on tin skin, which lin.illy desepia- 
Ta.Lie,.in«l tin* p.iti<*iit isi onvaleseemt. Jnof 1 i<*i easesa tew' ve*sich’Smay b<*ee)nie 
piislnlf^ 1 >\ tin* .i\lli ilav ol the enijitiem, wim li iliy iij) and east oil their 
( I lists III .iboiit .1 w'l-ek. 

Diagnosis, -liu* lii‘.iil.ii In , the severe baikatlie, the e]iigas 1 rjc ])uiii, tin 
\omitiiig. the tenipei.itnre, ami lln rapirl ]>iil.se*, assoi Kited with an 

fi Vlheni.itoiis 01 peln in.il <*riipiioii on the alNloiuino-duial rt*gioii, are 
im|>')itanl t.n tois. 'I'lie ervtliema, howe\e*r, is apt to be iirt*gularly dis- 
iriliiitfil in |i|of( In s, but il elofs iu>lai£e*i I the lai e. I he j)t*tei hial eruption is 
usually loiiml about the ile.xiii<’S ot the joints as smstll bright rerl jieteibisw. 
Vnv aeiite* lehiile lijsortli i a^^-oi ialcd w'lUi puiptiia shniild be suspected as 
bi*iMg probably variola. 

rile tvnn .il erufitioii iome*.s union the second or thud day of the illness as 
liaitl slioltv papules on the* Jorehead, lace, arms, and le»gs, whieli have become 
papiilo-vcsK les and pustular, presenting undnlh atioii, and nol llatlening on 
pricking. 

Fr>nn VtiriccUa. -'riic liist jioint in the ditTc:reii 1 ial di.ignosis between 
siiLillpox anti ciiit.ke:ii-pox is to remember that it i.s verv dilln nil, and that tho 
most ilistingiiishi'il ])hysuiaiis li.ive oivne’d to not one mistake, but a scries. 
Mo one point of alisofnte liiagiiostir valui* tan be given, but the lollowiiig 
table will indit aii* some ot the ]ioiiits 


0 ^ 
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Signor Symptom. i Chicken-pox. | Smallpox. 

Lnilial symptoms .. Absuxiiasa ruU*. but may ' Usually well marktd, but 
resemble sindllpox. I may be. absent. 

Temperature .. Dues not tail with the J'alls with the appearance 

ap]K'aranc e ot the rash. of the rash. 

Situation of rash . . Most markotl on the > Most marked on the lacc 

trunk. tiiiii liml>.N. 

Vesicles .. .. DevelojJ in twehe to l*apule.s hard and shotty; 

iwenty-lour hums; aie aie slow in developing; 

rarely umbiluati.*cl , t ol- ve.sito- pustules ai e more 

l.ipse on ]irukiiig, all lommonly unibilu ated ; 

slages,]iajiules,vtsu K.". eruption inoie uniJorm, 

and natteiieil sicibl>iiig, and the slabbing margin 

piK keied pm ks, .ipjieiii is not i>ut keri-d. 
tiigi'ther. 


From Mrdsirs. -The iliagnosis iiuiii me.islt s bt‘ made as tidlows.-- 


Sti>n or Symptmn j .\h tif.lt a SmaUpn \ . 

('.titan h«il sy 111)1 toiMs ! i^.i( In \ ni.iiioii, lois/.i, I suallv absi nt. but tiuio 
] ( oiigh piesent liDiii t hr may be siniie lonjiiiM- 

I beginning <ind m.u ked t l\ . il i Itu^ioii. 

L'ilatow or Ko|)lik's ; t muiIIv |»ii si ni .\bM*iU. 

s)iots I 

1 Cru|dion .. \|)]U‘.iis on thi ilimi to IiiiImI mi'asly eiui>tion on 

loiirth da\ «is nuinilr the hist oi setond da\ 

]>iiik ]»a|Milis behirid on ttii e, truiik, and 

the ears, on tiie loie liiiiiis simultani'oush . 

til. id. I hill, iliirk', it ii.irtial, a|i))(ars in 

nei k, limb.'., .iiitl • lust. the .ibdonnno - i luial 

I':i)>iihs not h.iiil OI area, i'.ijiiiles liaid and 

* shotty stud tv 

reni)ieratun Keaclu s it', height willi I'.'dls with the a])])earfin( c 

j till' .1)1)11 .iiam e III till til tin la^h. 

I rash. 


I'rom I n/Iitni'.'t, t't( -In Geiniaii nie.'ules the initi.il st \ ei e svTn))1oms an 
absent, .ind in the loui th di-.ea-.e the faie is bee. wink in inlluenza thi tyjnial 
e.ru)>tiozi fails to a)>)iear. 

From Typhus." -The diagnoMii ieaturi.sai' — 


Sign or Symptom. ' 1 yphu\. Small pi}x. 


ICrythcnia .. .. ' Ap))ear.*> on the third to ' .\]>peciis on the first or 

tourth da> ot the illness. ' second day ol the illness. 
Typical eruption .. .Petechial. A]>])earson the = J*a)iulo inistiilar. Appears 
I tourth or filth day. and on the third or fourth 

is rarely seen on the day, and is common on 

j lace. the fate. 
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PfoM llamonhagic Diseases,- -Any case of liigJi fever of an acute nature 
associated witli purpura may be smallpox. 1 1 is extremely diflicult to separaU* 
ti cmorrliagic measles and scarlet lever from luemorrliaglc smallpox, l>ut in 
the former diseases there is not so much bleeding Irom 1 be mm ous membranes, 
rhe isolation for sixteen days and vaccination ol all contacts, an(J the isolation 
ol the sick are the most important. 

Prophylaxis.— As small][)Ox is eiideiinc in nearly all tiopical lountiies, it is 
important tliat the natives sliould be taught concexmng it, and the tact that 
vaccination is an excellent prophylat'lic measure, and lliis should be clone by 
verbal instruction and by vernacular pamjihlets, if ^xisbible illustrated; 111 
this way the native prejudices, wluch ai e usually nut strong, must be oven ome. 
Secondly, vaccination should be marie ((>ni])idsoiy by law; and, thirdly, a 
vaccine service should be establislierl. J'his vauim* service should coiimsI 
ol an inNlitiite lor the preparation o I lymph, with a rcbahle man to make the 
lymph, .in inspector rit vac( iiiation, or moie, according to tlie needs ol the' 
coiiiitiy, and a .senes of native- vae e,iiiator^. 


AL.ASrKlM. 

Synonyms.— Vaiiediiid varjei‘lla,.\imias, K.ilhrindU ynx, Aunriiu }/ . 
We.<4t Jiielian inoelified sinalljjox, ICjudenui \.iiii>li>i(l \aij> ell.i ; ptifuifK 1 seiido- 
smallpox (Keisb-n), Saiiaga siisdlpox (PUliii). 

De^ition. ~ An acute* speedn' t(*\er usend>ling in .ill its s\nij)toms and 
jiatiiologieal ajipe-araTue s a mild torm ul \ <11 101a. 

History. -A.'^alirad> -^IfiUd 111 the hi.^toi \ ol Miiall]wi.\’, tlieieisa }>oss]lidjty 
lliat theie were* 01 igin<dl\ two elisiiru t (‘iieleinie lex i oi \ariolU' Asia ami 

Ahna .ind Lhereibic, hr'ajing in mind the* eidfcienl vaiie‘lKs ol jelfi]ii-jrg 
fiNor, it 1^ haidlv siiipii'Ning that tlaie should be at least t-wo varieties ed 
siiiali))e)x, e\eii though the e liiiii .il sNiiiptoms aie similar, aial tjuaiiueirs 
bodies are louiiei in both. Moicom'i, the eliscasi- is ktiown ill Abie a. ami 
.Aiuern a,.Ln(l there is no n .eon \ih) it should noto* eiii al.^o in Asia when tin* 
coii.'iderable inteie uiiiiminu <Ltioii betwieii liidia, C'e\lon, and China, with 
Aiiiea, Is e oiisieli led. t Mie (d the earliest eUse rijitioiis is by Aiideis-on, in 
ihoii, ol an e]ndemie in in J.iinaiea, and theie was anolber epidenne 

ilesenbcMl bv hickson and Ixi^selle in while Koite* gave* tin account ol 

iima.is, or Ktdfii milk pox, in i(jo.|. In le/*; Wfii li .mil Si hambeig ga\e an 
.'Keeiunt ed It 111 their woik on ‘Aeiile < oiitagioiis hi^ases" in lejdS; Scheult 
desiiibeei it as se'C'ii in rniiidaei limii ini*.! to w hdi* (ir.ml, in 1910 

close iibc'd ‘ .'imaas ' as seen in Soith Aiiiea, ami 111 the same yc'.ir Kibas 
describes it as seen in lhazil in k/mi. and ( aiini a.- sei'ii in the Stales ol St. 
i'aul, Minus, and j’aiaiia. 

Altiology. - rhe e aiisatioii w'ould apjii .ir to be the* same as that of oidinury 
'imallpox, as it is giiiierally agreed that Jenner's vaceinatioii is piotu live, and 
(riKii'iiieJi Ixxlies have lieeii lound, and the e]as.^jca] reaction in the inoe'idatcel 
e oriiea of the rablnl has bee*ii proelm eel : at It r sixty hours Hit* Giiarnieri leotlies 
have been reeoveied tioin the coriu-u, but it w'cjiild apjioar to be due to an 
.attenuated virus. • 

'i he question w'hich has bee'n imuli eiebaled is whether it is small].ox, 
cine: ken -pox, or a now (lisea.se hallway belw'een the two. In the fir.st place, 
there* arc still some persons who disbelieve in the diffcTcnte between variola 
anti varicella, but their objection is usiiall v dmrt gardctl . ] n the second pl.'u e, 

alastrim differs Ironi varicella because ol — 

1 . CoiilluciK e of the vesicles in certain e ases. 

2. Its tio(|iioiU'y among adults. 

3. 'riic ])arlial protection by Jeiiiicr’s vait'inc. 

It differs from variola vora by — 

1 . 1 Is low mortality (i to 2 xicr cent.). 

2. liccausc it is less severe in child] en than in adults, and is often lonnd 
aiqpng baliies, in whom the vesicles arc ulte n .small. 
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3. Xlierc is no hccondar}' lovor in childri:]). 

4. Thougii Jciiiicr*s vaiciiu* in in Nome degree live, the disi-a.se lan 

occur alter recent su( i esNiiil rficcinatioii. 

5 . jenner's vaciiniition can be huicessfidly (iinied out .sliorllj* altci an 
attack of alastrim. 

0. According to N»)ni( iLiilIjoiJlic.s, an atUu K of .smalljK».\ iloes g]\e a lasting 
immunity to alablnin. 

lYovihioiially 'wc may cone hide that it is ]>roba 1 )ly a .sligl'lJy dilfcient torni 
ol discuNC irom true vaiiola. 

Symptomatology. — It Ix-gins with high iever, M Viie p.iins, and vomiting, 
with very olteii ileliriinn. 'I’he raNh lonies out un tin- third dav, vlan the 



I'u;. iiiiM. (After Kill. 


temperature descends, thi 'Viiijitoins di .i]i{Har, and tin ji.ilieiil In K ui well 
that he may resiiiiii liis mdin.iiv imh .iiiiue.. Se» iimhii v level is usually 
absent, espf'cially in (liildun, but iiia\ okui .dmiii tlu ughlh day. I’ajiules 
become pustules and si.di'-, and these oil, leaving hitle sc.irung, but 

only pigmentation. 

ComplIeatlOllS. — flceniorjh.igic f'.Lses <Lie unknown. 

Mortality. — riiedealh-ifiteis reinai k.ildv low, ahoul r to j |)(‘i lent. 

Prophylaxis. -The usual isol.it ion, r|iiaiantine, and vaciinatjon ot loiitai Is 
and cases tiiu.sL be adopted. 
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VACCINATION. 

Vaccination from arm to arm is very clangeious in the tropics, as syphilis, 
yaws, rclaijsiiig fever, sleeping sickness, etc., may be inoculated. It should 
tlicrciorc only be pci formed when call-lymph is not available, and only by 
means oi children under eight yeais ol age who aie found to be healthy. 
These vacciiiilers can bo sent to suitable districts il ncct.'-^aiy; ai.d i1 the 
aiuouzit of lymph re(|uired is lonsidciable, tvvo or tint e diopsoJ glyceiiiie may 
be placed on the vesicles, which are then punctured in sevoiaJ places, and the 
mixture used ior inimedJule vai < iiintion. With regaid to the sysfc malic uork, 
hinolated seed-lvin]ih can bc' obtained iiom many institutes at ])icMiit, lor 
exainplf', fiom tiie. Lister Institute in IjoiuIoh. 

Preparation of Lymph. — The' vac< ine instiluto iccpiires an ir.oculatn.g-icjom, 
il {>repar<it ion -loom lor the Ivnifili, an olfice, a store-room, a good stable lor 
the calv'c'S - -all ol wide Ii should bo i*‘iidc*Tecl Ilyprool, ancl should have cement 
lloiirx and bo a.s c ool .is poMslblo, .iiid have a good supply ol water. 'J'he .spec lal 
apparatus reipiired aic iiuMxis tor stcTihxatuni, Ikirnig’s hand loller machine 
Cor tritiir.itioii, and Ir.ntiicaii's machine, litled with a small Geryk pump, lor 
tilling tlji‘ tubc-s, aswellas Iheoiclinarvghifisancl other materia Is ol a lal-oraioiy. 

'file lymph should lie obtainc'd as lanolated seed-lymph Ironi a rl•liablc■ 
in.stitiite, and slmiiM lie ino< iiLitc'd into lajr-skiiini d lailer.^, r.ut into black- 
slcinned lic'ilcis, whir h shouM be spr'cially fed during and alter inorulatinii. 

When tiibc-s ol c.ili Ivinpli i aniint bo edit. i in c'cl, monkeys maybe- rlireetly 
uiot'iilalcsi troiu r .e,* s nt variola, ami the- lalvcs may th(*ii be s'nbinocuUitcd 
lioiii the inoiiki'y‘5, and jl t alvc-s cannot be oblninc'd rabbits may be used. 

All .Lium.ds siiiitdi] be t .iietulh eolatcd and wat< lu-d lot a week boloie bc-ing 
ii-^f'd lor iiicK nl.itioii. |)niing this period the- tc inpc'ratnic should lu taken 
.uid a tiiberciilin test <ippli<'d. 

Wluin Iviujih liiHi aiiives in a tio]iical ronnliy fir»m the tcmpciate scone it 
reipiiies to he sn c lini.ilt/c-d -that is to sav, its \iiidf‘iico should be iiicitin-cd 
ny p is-ing il tliiongh .ilxiiil tliiee cahes Im-Iok othc-iwjse Iniliiics nia\ 
o« eur. 

1 In- 1 al\eb die* va« i iii.itcd on iln sluiied abdonu-ii, wide li has br rn Wiashcrl 
witJi -.o.ip .iml s|r*i ilc* w.i lei, by Iinedi* me iMnns, about i iin h <i| ait, into which 
the Ivmpli s g« iiLly .ind iinnn-di.itr ly iidihid. ancl a ‘^teiih ckdh tnd omt 
the v.uini.iti-d .ucM. No sii.i\v shonld be giviMi foi lirdding, but n \vr»od( n 
gi.ifiiig should i)<> ie fd, and tln'i.ill’^ In-.nl shniili! In* soured by two tic-iopcs 
to |iie\'-nl It )%n king the inof iil.iteci aii.i. 

'file l\'ni]ih 111. IV bc-(t>1le< Irsl altc-rt/o to ijn lioni:> by 1ii!-t washing thc-aicn 
wj til soap and water, then wif h sterile w.itci and a stei lie gaii/.e ino]), siiid then 
renioMiu^ the oinlr'iiis ot the li\ei vc'sii h-s bv im-.'ins of a Volknninirs spooi«. 

'file lvni]ih is now weighed ami mixitl wiih an c*qual weight ol steiile 
distilled water or gl\i c-iiin*, .iiul alter In mg woiked into a fiasii- is liitiir.itrd 
until it is in an exlieiiiely inn' c'oiidilinn. .iiid if iirgt'nllv i'i'(|nircd is tic-alid 
witli a sfreaiii ol t filorolorni v.ipoiir foi tnii-i-ii to tliiitv ininnlrs. altir whir h 
sterile •lir is bubbled llircmgh until no i hloioloini ri mains, and another ]iait 
ol sleiilc* w'alr-i .ind 2. ]i.ii(sot sieide gl\iiime. or \ to ]).irts ol anhvdrcms 
hnuiliiie .ire addeil. 'J'lu- lyinpli is isiw lil1c*red thiongh a spei lal Jme sn ve into 
li'sl-liihes till lUMilv Idled, .-iinl sloiid in fold ihinalis Irn tour to il^e wicks 
.it a tenipei.ilnie ol 15" to jn'' wlic-n the luiniher ol inii 10-01 gaiiisnis is 
loninl to h.ive ilr*rieasr*«l c onsiili'iMlilv. The r hloioloi m method of tinrilyiiig 
the Ivniph is to be prc-lc-rrcsl in the tropic s, as il is much cjnic ker. Tin' tc-i h- 
nicpie is luiind in any modern work on the ]wc-]ia ration of lymph. 

A bacteiiological c'xam iiintion is always iieeess-ai y, c'.spi'rially to discover 
\vlic-llic*r felanns bacilli aie prc'.sciit, and if these arc; found the Ijinidi niii.st 
be rejected. 'J*hc; lymph must be stored at tcmpeiatiires .at 5® io 10® C.; if 
this prcM ail tion is not n.serl the lymph becomes ini*rt very cpiickly in tropiral 
countries. 

'file capillary tubes aie filh-cl in a vai*nnin in the Fntiic-an filling- machine, 
and shoiilfl bc' lestc'd for vaec ine aetivitv before being is.siied. 
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I^iioUlIciI lymph, not being sterilcyis more apt lo contain 'a large number 
of muTo-oiganihms. Dried lymph has been jdaced upon the market, and 
is now on trial on a large scale. 

In vaccinating natives ilic left ann should be used about the middle, and 
not near the slioulder. 

^ Vacoinia, — 'J'he only modifications in vaccinia brtwiin the Naiivi an<l the 
lMiro]»ean is the diflerem e iirodncwl by the colour of tlie skin, and the grtatf r 
risk of septic sequela'; thiTefore the area of skin should be* carelully charred 
l)efore being utilized lor vaciinaiion. 

The slight ledness and swelling due to the sc rate his disappear iu twinty- 
lour hours, while the pcijuiles appear on the Ihiicl to lourth day, and are 
sin teeded by the vesn les, W’hich brconie uinlulualtd pustules alout the 
eiglith to ninth day. These quickly begin to c1j,\ in the* centre and form 
it scab, which fall.s oJT about the loin tec nth to iwiiilv firs! day and leaves 
a Scar. 


V \(TIiN.\riON J^\S1]F.S. 

Generalized Vaccinia.- -Tins eruption is rare, but has been re]K)rt(d iijKin 
in natives by IIill and in N.Hal, and by Clialmers and Archibald in the 
\nglo-Kgyiitian Siiil.in. Jl ajqu'iirs some twelve to twc*ntv-two days after 
vaci inatiou, associated with tevi r, in the toim ol a generalized jiapular rash, 
will' ll as a rule comes out during several days. 'J’he painiles lorm vesicles 
wliieh l>ecome uinbili' ate <1, and then the case useinMcs ilosely a vuy mild 
att.uk oi \ariuloid. 'J lie \e.siiles pass on to jnistules, and thise to scabs, 
wbieb eventually leave small cle|)ies*-c-.l scars. 



I'jfi. 08i. — flFiNiii.Ai i7i-.li Vaccinia. 

In a typical case the rash ajiju'ars Iwehe lo tweiitv-two days altei vaccina- 
tion. requires some six days to n-ach its full cU velopmc iil, aid arothtr tight 
days to decline lo the stage when the scabs arc thiowii off and the palic'nt 
is convaleseeiit. 

Localized Gangrenous Vaccinia.— boitimatelv this is a very rare di.seasc, 
but has beejn met in the* tropic .s by Chalmers and Archibald. It occurs iii 
cases in wliich no reasonable prec aiition has l>een omitted to guard against 
septicily in the pertormance of the vaieination, and. indeed, there may be 
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no sign of septic infection in the disease, of which the following is a typical 
ease 

During the first three days after vaccination tliere was nothing to report, 
but on the third day the area became red and swollen, and on the fourth there 
was a number of small vesicles. 

On the fifth, although there was only slight le^'tT, the patient felt ill, while 
some of the vehicles ruptured and discharged their conttnis. 

On the sixth day the vaccination area was covered by a yellow crust, and 
surroundecl by a ring of vesicles and by a congchted dark rtd area measuring 
alxnit I inch in diameter. The temperature on this day did not exec* d 102® !• . 

On the seven 111 day the crusted area b«*camec|iiile black, and extended until it 
iiieaburod some 2 inches in diameter. It was surrounded by a ring of umbilicatcd 
vesicles and by a dark rc^d Ixirdcr measuring i imhin width, outside of w'hich 
was a light ri*d area ol alioiit the same dejdh. 'J he whole region felt soniewdial 
brawny to llio touch, and the t* m])eianire lose lo l»itwe<n 104® and 105® h. 

On flic eighth day the ( on<lit ion of the leg nisi v be described as follows 

In thi'cenlr*' there lay a black slough some 2 inches in diameter, siirrouiulid by 
a ring of collapsed vesicles and by a raised dark red l;nider, which, in it.s turn, 
was surrounded by apuiplishareaof skin some finches in width, while, finally, 
the whole area was ilclinid by a red zone of about an iiieh in dianieler. On 
this day the lem])erature dhriiot exceed 103® I*'., and the patient felt bclltr, 
though the leg looked uorhc. 

On th(* nintli day there was a d<*citled improvement, the ring of vesitles had 
elrieel and hirmed a cin idar siiib, the brawn^S ic'^islame was softer anel was 
bc'ginniiig to elisappiar at the edges. The jiurjde hue was lighieT aiwl showul 
signs of lu'coming reilelisih in \)la« es. The* suironnding red are*a had, however, 
cxtendeel down to the ankle and up to the knee. 'J lie trmpe'rature did not 
cxcceil ii>2® b' 

b'rom this datconwcirds the signs and symptoms began to .sleaelily imjirove*. 
The tenipeT.iliire fell slowly, remaining aliout i<»i® 1 '. for two days, alioul 
TOO® I‘\ lor another dav, aiid them reaehed y<.i® J'. The purple area became 
renhlish and the redelish aiea white. 

At this stage an attack of acutf gout set in, beginning on the thii teenth elay, 
when the tempera 1 11 re, which had lu-ver reachcel normal, ro.se to ioc»‘‘ J'. 1 he 
gouty symptoms wen marked in the left hip, left arm, lett side ol the jaw, 
lelt wrist, the bae k, and the right ribs. '1 lie*se svm])toms lasted s-omv se-veii 
day.s, blit grailiially gave way to the ii.snal remedies, and the* temjuTalure 
slowly .sank to iionnal. 

During tliis time the .slough, meuitieineel iiliove, eame away, and a clean, 
healthy- looking, liealing surface was left at tlie Initteim of a fU]irtsse*el ulcer 
with raised, but not undermine-d, red esiges, while the surrounding skin had 
rcturncel to its iiornutl colour. . . 

There were no enlarge’cl lymphatic glands, and no signs of sejisis. 1 he urine 
was febrile, but did not contain albumen or sugar. 

'J'hc patie'iit made a good and rapid rocovc»rv. 

iEtiolOgy.- In attc‘m])ting to lUTiiie the* causation of the alcove eonelition 
it is important to clearly distingiiibh between loialtzttl gavgrwons locatno 
and the condition called dirnuititis gangrtrnosa as the laltc'r is a 

goiieralizcd eni])tion probably oi septic origin, following VaficeUa and other 
pustular eruptions in children, and olten as.su 3 necl to have something to do 
with vaccination. 

localized gangrenous vaccinia, on the other hand, is quite diltcrent. 11 
is not sepliCf but vaccinal in origin, ami it is not gcmc'ralizcd, but localized to 
the vaccination area. , 

Acland, Crocker, Tkilzer, and Hutchin.son have met with similar cases, 
some of which are statc'd to have cnclciil tatally. 

In such cases as Chalmers and Archibald have been able to find any account 
oi, there has been .some latent infeediem or elisea.s»' in the ])atieiit. Thus, for 
example, in Crocker's case there was latent scarlet fciwf, and in Chalmers and 
ArcUibalcrs case there was /fOMf. 

It therefore seems probable that localized gangmwus vaccinia can be pro- 
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ducccl by perfectly pure calf-lymph and by a satisfactory technique in persons 
suffering from any form of latent const titUtonal disturbance of severe nature, and 
that the severity of the local signs is caused by the loweri d resistance of the 
tissues due to tliis latent inlection, wliich. judging from this and olhci rases, 
makes itself siifhciently evident in ilie course of the illness wliich follows 
the vaccination. 

Treatment. — At first the area should be merely protected from septic infei - 
tion by pieces ol sterilized lint lightly held in position by pines of bandage. 
When Llie inflammatory sym)>tonis appear, antiseptic dri s^jrgs m the Joim of 
r in Srj carbiilic lotion may b<* appliccl on lint, while the whole aiea is covciid 
with cot ton-W'ool. loosely held jii pc».sitioii by first a bandfige and Ihcnahni.d- 
kenhief. 

Closed dressings are not indiiatcd, ami the nffiritd ana slioiild be simply 
exposes! to the air in an elevated }Misitioii. anti tie.ilul .it first b\ iliy jiowdeis, 
later by Ici'id and ofnuin lotion, .ind finallv by cftlawinc lotion. 

Papulo-Vesioular Vaccinia (Synonym.' laVr/nr l.ithen). — This lash, whiih 
was first described by Crocker .is c-jic* ine lie hen, has be en ohser\ i d in a numliei 
of i.'ises by Clialmers and livaiu in the Anglo- ICi^yjitiaii Siulan. Some .seven 
en* e'ii'lit elay.i alter vae e inatJon the patit nt siiifeis he»m a inilel atlac k e)l l<'^ ei , 
w'hic }i may reach 102® 1 *'., anel may bcattenekel with a slight sensation of iti liirg 
in v.ii ious ]iarts()f the Ivuly. The febrile symptoms subsule na 1 he- la.sli ai>peai s. 
ami elo not rehiiTi; but during the fever .s(>mi of the patients siiffe-r fie>m a diy 
cough, which beeomes worse as the eriijdion elrvele*])*^’, and then sluwK elis- 
appears. The're i.s- nei vomiting or diarrheea eir dIIht s\iii|»!e»m woithy oJ 
i(‘' eirel, while the vae e incition jiiirsiies a nornial loinse. 

With re'gard tei the lash, it app#*ars, as aliendy slated, ^onu si\en to nine 
ehiys alter vaceinalion in the* lomi eti elaik eole/ineel maiiiln*, whn h epiiekU 
beconiej pj])ulcs or papido-\e'SKles, bee.iuse. nl 1 he>iie]i no ae Inal ve^ieles- eaii 
be seen by the naked eve-, still tbe*y pie>elu« e* a haiel shedty semalieui on pal]<ii 
tiejii, and on ini* losi eipu ale'X.muiinliem sJie>w' ndniili* ve sie’ h s in the- e pielei 'i‘is. 
A iiillv eUivelopeel papule is abenit the size e>f a laige ]>iu's he ad, elf)Tne--sha]H d, 
anel pieijes ts a Uive the' surrounding skin, whkh, as a lule, is epiite neum.il^ 
though in sf»nie e asos it iiniybe elistuii lly eonee'Sleel .'inel ma v c v«'n be swolU n. 
rhi-\ af)p(!are*d lirstlv iipem ili*- back of the hnnehs anel feiiearnis, tlie-n on the- 
lifte k oi tlic ne'ck, then 011 the* f.ie e, cliietlv on the- toredicad, and the-ii eiii the* 
» hessl anel b.ie’k, anel varu**! e tmside rablv in iiiunbeM Jioin a few deizen to 
seveial liiinel rebels. 

'J’he bloeiil sheoveel iif» but llieie w.is a li lie 01 yle>‘-is ,md a inarloel 

reltilive* me re asi td inoneniiie h .11 ami eosineiplidi li-iu oe \ li s. 

Alter la.-%liiig some tmir «)i liv*' ehiV'., tin- iiish skiwly elisa]>])eai.s, an*i is 
followed by a well-m.ii ke'd d<'s<|iiaiiialioii. 

Willi reg.inl 1 *i iis :t* 1 ie»logv, it was as-M)fia 1 rd with vaccination bceanse it 
oiiurieel in two •|iiiic distiiic f rleiai hriii ids of Niiers anel Niibas. Tlie first 
detae hineiil ol Iwe-ntv loui wire vanin.ite-d on I'ebrutny J‘>. anel the* 

eriiptiuii df*\e)fipei] in •■ighl. wliile* the seeemel eh'ta* limemt ol tllirly-sl^ was 
vae e malt el on h’ebMiarv .11, no ami thre-e* iieve'lo]iid the icuh. It is to be* 
nob'cl tli.il the- \a(< m.ituni in .ill w.is prilormeel with l\nipli iifini erne* .ind the* 
r..Liiie call. Ill I M-rv c .im* tin* \ .n t mation look we -11 and devileqietl normallv, 
:iiid in ne) e ase w.is I h* 1 l an\ urn i>f si pin d\ 01 inle e tion No Inngi 01 bae ti ii.i 
(e»iikl be lounel in or i ultu.iod fre.in tin* p.i]iiiles; on the fillier li.ind. liodies 
which be>re a re.sciiiblance to r.ii.iiiiifii iMidie s were found in the \e'sieles. 

1 he chief diagnostie jioints are* — 

A papular or jiapulo-vesieular enipliem Ik ginning about eight elavs alter 
Viaecinat ion anel iu*ra 1 (leMl bv slight 01 iie> lonstilulional elistnibam <■. but with 
moderate itching, and u.su.'illy eommcncing on tlie arms, is most ])re>bablv 
Uuc eruption, winch may bo called a vaccine tir/irn, but whie h would lx* be ttei 
termed a pa^lo-vesicular vaccinia. 

The diagnosis should beeonfirmeel by attempts at vaccination ol a monkey 
from a pa^iule or ^ vesicle. 

Th** elifferential diagiiejsis may be luaele from • — 

Lichen ncnminalits bv the fart that the hair folln'les are not attacked. 
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From craw-lraw (in the restriclccl sen&c of tin* woid) by the absciue ol the 
liorny (.oiibistency, and by the smaller size of the vaccinal papules. 

h'roni hchoi convex by being non-follirular umi by being an acute and not a 
chronic eruption. 

h'rom an ordinary generalized vaccinia ^ly the* main lesion being a papule 
and by tlie usually small size oi the vesk les. ' 

Prognosis. — 'i'lus is mvauably good, as all our rases and a])])aicntly most 
of Cro^. ker's cases retoverc d veiy «|Ui( kly 'witl.out any s< in ring 01 jiigmentation 
t'roi ker has pointed out tlial it may go on to veti( ulo-tnistular iormntion, aiid 
in sonic ol these cases Iresli i io]ts ]n:i> (ontinue to ajiptar ior months, or the 
vc'-icles may eiilaigc .iiid betiniu* Jieijifdiioim or bullous, but it is ]•.o^•!■lbl( 
that these exi ejitioiial Joiins nie due to siiond.ny iiiUi lions aiid not rohh 
to the Iviiipli. 

Treatment.— - The e.'-sential liiatnunt is icst aid i|iiut. ( n quiniiie b\ 
the niniilh and <111 aiilist ptu oiiiinieiil — 1 ./., itiiboln ointiiu nt— loi tin skin, 
r.ipid re<overy* 1akc«« place. 

Prophylaxis.' -'J lu-ie is no i x(ilanatjoii vh\ ch \fii out ol nxty ].el^^»n‘• \a« 

( J 11.1 (1 by t1ie.s.iiuclyjii])haiid In longing In tin same Alin an tnbi s. Iivingundt 1 

siiiiilar ( oiiditioiis, iiikI al out Ijn :ani( ageai*doi ibe .'■<iine .si x, '•koiild dc. v lop 
.111 eriipliori \vliilr oihris did nut. '| In jt-lnie il is i.ot j.OJsible to ."iiggesl any 

plOpllvkll tic UIC.ISIIK s. 


1NILI:|\Z\. 

Remarks.- An acute sprei tie fever, until rec(‘iilly lieheM-d to he r.iiused by 
Utr uofikilui tii/Jnfn:rii (I’leiller. (leuial leriu; Jiaiilltis 11 -/r), spread 

fiom m.iri to iti.ui aeri.illy, .iiid typically cli.u.icteii/ed l)y .1 sudden and 
severe onset, p.iins in v.irions pails of lli** Uidy, some Ciil.iuh of the lespir.i 
torv ji.issages. which lypic.illy subside 111 snine two or three days and aie 
apt to be followi'd bv a jiioloiiged con valesri *1100. Ki cent n'searches bv 

t'h.iiles Nicolle and Charles I,.id>aJllv lend to show that the nicdady ni.iy 
1 h* due to a filter- passing virus, llriidford, ilashfoid, t'liid Wilaon state 
that the virus isolated in cas(*s ol iiilluenz.'i consists oi minute llram-posilne. 
roundish, coccus like bodies, \aryiiig fmin 0’T5 fi to o fi, (.ipablc ol passing 



through lleikefeld N’ and V (iJter.s. It is an aiitieriibe, and is not destioved 
by heating to 50’ C. for thirty iniiiiites 'J hey li.ive iM»l.iti*(l this org.iinsin 
fioin the blood and sjiutiim ol a nurnlKT ol <-ases 

It i.i not our iiilriit to discuss the Lctiology or tuenlei upon a JuHiU-.m ripiioii 
ol inlliienza, whn h laii be ioiiiid 111 any tixtbook on iiiediiiiie, but ratlitr to 
attemjit to iuipiess u])on the lio]ii(al pi:ii titionei the neui-MU ol ii(ogni/.ii g 
this i.oiiip)aiiit . A\huli js very «i]>t to be niislakeii loi pa]>]>.ilfKJ and dirgiii 
level . iiiid vice versa. 

Typical Attack. -Suddenly, without warning, the vii.Um luls very ill; lie 
iii.lv .sIiu er, leel sic k, or be giddy, but 111 any 1 .lm* he toi Is.n iite ]Miiis in VtO loiis 
parts ot the bmly, but espci kill v in the lumbar legioii, behind the* yeballs, ami 
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in the musclob and l)onos, as well as a dry burning sensatiiin in llio oyts.nopc, 
and throat, and bonieiimt'S albo behind the sltmum. IJis tunperatnie rises 
quirkly to 103® to u>5® F., his pulse and respirations are increased, and he suffers 
irum a troublesome cough, and heroics ntay occasionally* a]}piar onthe hps. 

After two or three day.*- . ' these symptoms the temperature falls, blight 
catarrhal symptoms ajijiear, the iiiatienl liecomcs convalescent , and may 
recover completely or may led out of sorts for weeks or months. 

In the caiarrhtil type there are the ordinary signs ol a bronchitis, to wliich 
may be added those ot a lobular pneumonia, and siicli c ases are very «langcrous. 
Jn the fiasiro-iNtestinal type theie are the signs of gastro intestinal catarrh, 
wlndi is rare, but more Jrequeiilly there is a pseiido-entiric <oiulition, witli 
tever. lahting, however, alioiit a week. 

in the ccrdtral type ihi; onset may be .sudden or gradual, be with or without 
catarrhal synl]>tom^, and is asboci.itcd with jiaiiis in various jiarls, ddiriuni, 
aphasia, liemij)legi( 01 monojdegic synqdoms, .iiid, indeed, may at linus 
simulate a lerebral ha*morrliage, e.s]>e(ialiy 111 alebrile tas(s. The.se are veiy 
fatal tases, but at times recoMry takt‘S jdcue, olteji with pirinanenl mintal 
dihturbanco. 

/?/oorf. -l'he bloo«l pr.»i*li< ally >hows no change. The total leuimytts vai y 
£mm tS.ciruj-i’.cMin. whdo tin «bffei*enlial unint is within normal limits. 
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Complications and Sequela. - 'Ihc'-e aie nunurous and fritpuni, but lor 
them an ordinal v tixibuok ol incdw me inu>t be consulUd. 

Diagnosis. --'i lie (animal teatunb ol a typjial attack ol inilu(n/.a an - - 
(i) 'J'he siiddeii and VK»leril oiim-i . t.») the high lever and quirk i)iil>e. (0 the 
violent painN in the juiim Jes and iKiries; (4) tJie catarrhal .Nymji toms, (3) the 
absence ot nnv lypual ra.sli; (o) the ])reseiire oi J'leiifer's oigaiiibm, whether 
it is the true .specifu agent or a noso]iaraslte; (7) the absent e oi a maikcd 
lent Ol vlo.'^is. 

In the tropics ilu- luo.st important jioiiils m the (fjffirtJifia/ tiianvosis aie tlie 
.separation ot the nialadv iiom inalaria, dingiie and ]>a]i])ataci feveis, and 
from I'lagiie. J'roiii malaria ii can be retognizeil by the ab.M'iice ol the 
para.sjies in the blood, the ab.seiueol the mononiK Icosis and of the (idargcd 
and tender spleen, and by the jiresc nt e ol • alanhal symiiioins. 

From it can be separated by llieab.'-eiueof tlu kuiopc'nia and of the 

rash, and by the present e of catarrhal symiitoin'-.. 

J'*rom pappaiaci fever it can be diagnosal by the ali.'^ence of the leiuojienia, 
t he quickness of the pulse, a nd as a rule the ])re.sence of the, cat arrlial .sy'mjitom s, 
which in pappataci fever arc absent or sliglil. 

* From plague by the ab.senc c of plague baeilli in the .sputum in the ]>iieumonie. 
type, or in blood ci.n demonstratca by ha'mo-culturcs in the sepliiamic variety*. 

Prognosis.- -This is good quoad vUam in typical 11 nconi plica lid cases, and 
bail in the varieties mentioned aliove. 
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Treatment. — It is important that the patient should remain in bed and be 
carefully iiursod . 

Liquor ammonise acctalis in ) draclim doso.s in a mixture combined vrith 
^ to 5 grains of sodium salicylate, alternated with i drathm doses of the 
timmoniatc'd tincture of quinine, well diluted, should be given every two 
hours until the symptoms are relievcxl. 

Pyramidon may be administered with benefit, if desired. 

The diet should be light and nutritious, and the heart and resjiiratory organs 
shoidd be earciully watched. 

Prophylaxis. — The patient should be i.Hilated as far as jiossible, and on 
recovery his» room, bc'dding, clothing, etc., should be di.^intected. Vracines 
have not l»cen very successful. 
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<>t'iuMc<l mn.ti'Ks i u'lK ii Icvn- Ji 1c iii^ i a'^liciiMs h li i iih ( a^tu i.m" 

Kflfii'iit rs. 

GENERAL REMARKS. 

It in.iy be* tlwil it is iiiiiu*a*sstiry t(» iiuiodncr tlu- siil)jr(:t 

c»l the nl till* clilft*r<-ut /ones «>i llu* \\;ir into a \v(»ik «»u 

tro])ic;il cliscnsr-*. but lu.iny i»f tin* maladies whicli have affcrlcd 
tin* troo]>s diuiiiji^ the war m the* Salnnic.i area, in I'ljiiypt and 
r.doliiK*. Ill Me*>o]i(»tamia and liast Aliica, .ire esse *nlially tropical 
disc.'LScs, as Wet c* those ol (i.dhjndi. Most ot the fevers from which 
tin* iroojis siilfeted have bec*n dc*seribetl in the ])recedinfi[ chapters, 
.ind m.iny of tin* otln-r disease.s, such as iJie dys(‘UUTies an<l skin 
discMses, will be dealt with in the chapteis which follow; but, 
e\'elu<liii^ ilie'^i', tliere are three conditions which merit a ‘lit tic* 
e.onsideiat i'ui - \iz.. trench fc*vi*r and the se\eie and mild forms 
ol infect INC j.ininliee, often ealh*d icterus cast reiisisi^nivis (or Weil’s 
disease), and cam]) j.iuinlice bc-caiise, iii lu.ikin.n a diagnosis ol a 
fever, tln-M- coin! it ions must be considc-ied, and we are now jire- 
pai ini' t In* w.iy hir t he cha]»li*r on dia.nnosis. 

Wc! therc-lore coii>.i<h'r that a very biiel .iccoiim oi these three 
eifiidit ioii^ IS in-eesN.iry lor oiii pu'Seiit ])UI]m)Sc*. 


TRENCH FEVER. 

Synonyms. I'tiiuiiu uni li.iv U'\i*i, Saimiiia Pvmxi.i uI unknown 

oii*.;in, I'lVi il.ix / Umi. NuIIimii.i ii-vfi. Kiis^i.in u-jinltiiil h vrr, 
l( M r, Tien* li ^km, G oh i h \r'. Shin h i, I rein li '.Inn, Sh.oik Ii-mm, J’olisli 
li*vei , Qiiinl. in level J ninf/.X ;i !■ icm i-'li 1 1 ein lu'i (n; nf.o/, J ei im-im he 
Kr.oikheit, J' nril i.i;;i*in lx i , I 'i-i loilisi he i'lelui: ! iitm, hi'lnis (|iNiil.in:i. 
volh) Tin .1 . 

Definition.- -A n*laj)siii|L' feverol a^iyc*! unknown ot it;in.aud spread 
hy Poilicuhta C()rf*uris de (leer, i/j.'^.cc'immoiily by the inlecied l.irc*s 
beiu.t; rubbed iiitot he eweoriated skill. It ischaracterizc'd by a sudden 
onset of fever associated with ]>aiiis in muscles and bones, jiaiticu- 
laily 111 the Icf.'s, with especial tenderness oi the shins, and lastiiij^ 
twenty-four to forty-eight hours or longer, followed by other attacks 
of fever of less and less severity, se.paratc*d by a])yrcxial intervals 
ol five days’ durat ion (moi e or h'ss) , and c*nding in coni]'let e recovery. 

1 5^^ 
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History. — As Strong has pointed out, there is insufficient data 
to permit any of the diseases described by the ancients, or in 
mediaeval or modern times, being connected with the disease; 
while McNee believes that it is unlike any disease reported in other 
wars, and tliat it may liave been introduced into the British Army 
by Colonials. Early in 1915 Graham drew attention to the disease 
as seen in the British Army, in which thousands of cases occurred 
between April and October. In January, 191b, it was observed in 
Salonica l)y McGavin, Wylie, and Acland, of N"o. 1 New Zealand 
St at ionary Hospital. In May, 1916, it was observed in Mesopotamia, 
and in the same montli was reported by Beauchant and Boidin as 
being present in the l^rencli Army in Eraiice, and about tliis time 
Werner in Warsaw drew attention to its existence in the German 
armies, and Hurst gave a good gimeral account of the disease. In 
the same year McNee, ReJisliaw, and Brunt showed that the disease 
could be transmitted to healthy men by intramuscular and intra- 
venous inject ions of t he blood of pat ient s, and t he Germans also were 
similarly successful. In the same year it was observed at Salonica 
tliat the clothes or body Ioum*, Pcdiciilus corporis, was the only 
pijssible source of infection in a certain hospital orderly who had 
never been in contact with jnitienls, and in whom the ineul)ation 
was eighteen days from the first time he bectame infected with lice 
from some clot lung. In 1918, Strong, Swift, Opie, McNeal, Biiel/er, 
Pappeiiheimer, and Peacock, in Prance, showed that the virus was 
present in the blood ])lasma and would not jiass through a filler. 
They also jiroved that the louse was the infective agent, and that 
the virus was naturally conveyed by its bite. I'his virus is present 
in the plasma, sometimes in the urine, and occasionally in the 
sputum. Artificially tin* di.^e.iM* may be transmit ted by rubbing 
lice l.eces, human jiilect«‘d urine or sputum, int*» excoriated skin, but 
the incubat ion resemble'^ tliat of the inoculation of infected plasma. 

A little later, in the same year, the Britisli Gommittee in London 
showed tliat lice bites did not produce the disease, wdiicli, however, 
could be produced in liealtliy men by rubbing infected louse faces 
into excoriated cutaneous areas. Purllier, they demonstrated 
that the incubation period was six to eight days, and that blood 
taken from the infected men and injected into healthy men could 
reproduce the disease after an incubation of five days. Also, in 
1918, Couvy and Dujariic de la Riviere claimed that a spiro- 
cha‘10, S. gallica Couvy and de la Riviere, 1918, could be found in 
the blood of man and infected guinea-pigs, and in the liver and 
kidneys of these guinea-pigs. Tlic inlected guinea-jugs were shown 
to suffer from a fever resembling that in man. They, how'ever, 
did not retransfer the disease from the guinea-pig to man, ami 
the general opinion at present is that the organism is not the cause 
of the disease. Other organisms such as a piroplasma and a 
tuemogre^ariua have been described as causal. 

In 1910 Toepfer found Rickettsia bodies similar to those described 
in 1909 by Ricketts in Rocky Mountain spotted fever, and by 
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Ricketts and Wilder, in 1910, in typhus. In 1917 Da Rocha Lima 
called the bodies found in trench fever Rickettsia qainiana, to dis- 
tinguish them from those found in typhus (K, ^owazecki) and 
those occasionally seen in normal lice {R. pedicuH), These findings 
were supported in 1918 by Arkwright. Bacot, and Duncan. 

In 1919 Bradford, Bashford, and Wilson described minute bodies 
which they had succeeded in cultivating from the blood of patients, 
using Noguchi’s method of anaerobic cultures. These bodies arc 
morphologically identical with Rickettsia bodies, but they are 
CTram-i)ositive. 

^ Climatology.-- 'Hie disease is known t«) exist in England, Flanders, 
France, Saloiiica, (irecce, Maeedojiia, 'I'yrol, Galicia, Poland, Russia, 
and Mesopotamia. 

/Etiology.- The aetiology has not been completely elucidated. 
Toepfer first found minute bodies in the intestinal contents of lice 
fed on trench fever patients, which he ctmsidered to be Rickettsia 
bodies: these bodies were somewhat similar to those found in 
Rocky Mountain fevi r and tyjdms. Toc^pfer's woik was confiimed 
and enlarged by Da Rocha Lima, who called the jjarasite Rickettsia 
quintana, ami inoio recently by Arkwright. Bacot, and Duncan. 
These latter authors (Usenbe the l)c»dies as being minute (iiam- 
negalive organisms, round, oval, or lancet-shaped diplococci, 
0-3 mictons in their slu»rter diametei by 0-3 to 0-4 in length; the 
first appearance in the excreta of lice being as a rule eight to ten 
days afler the first ijifecling feed. '1 hey seem to be slightly smaller 
and less freqnc'ntly lancct-shajjed Ilian th(»s(‘ionnd in typhus. I'lie 
size of these bodies is such that they should not pass as a rule a 
bacterial filter, bnl may occasionally pass a filter which retains 
such bactcTia as 1 >. typhosus. 

Bradford, l^ashfoid, and Wilson report that they have cultivated 
from the? blood of jiatients, by using Noguchi's method, mimile 
bodies which seem to be very similar to Rickettsia bodies, but are 
Gram-j)Ositive. 

The trench lever virus is considered to be a resistant filt(‘rative 
virus by the Anieiican Commission. 'I'liis Commission (c(>nii)osed 
of Strong, Swift, Opie, Macneal. liaetjer. l\'i}»j)enheimer. Peacock, 
and Rapport) carried out a very thoiough iinestigation in 191S. and 
came to the conc lusion that the virus was earned fionj the sick to 
the healthy by the agenc y of the clothes louse, PcdUvhts corporis 
dc (jcer, 177^^, iind that it was usually convoycxl by the bites. 

The War Dfticc Commissiem (composcil of Byam, Carroll. 
Churchill, Dimond, Lloyd. Sorapure. and W'ilson) came to the 
conclusion, after a series of important experiments, that the infec- 
tion was contaminative by means of the louse fieces infecting 
scratches on the skin. 

Pathology and Morbid Anatomy.-— Unknown. 

Symptomatology — /«c«6a/io».-^linically the incubation period 
is believed to vary from fourteen to thirty days, bc^causc^ this is 
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the lime required lo induce the disease experiinonlally by infected 
lice wJien ))ennitted lo bite healthy persons. Experimentally it is 
six to eight days from the time that infected lice fa;ccs are nibbed 
into scratches, and five days after the inoculation of infected blood. 
During this stage there may be slight prodromata in the form of 
lieaiLiche and pains in the limbs, but tliese may be absent. 

\ttavk , — The onset is sudden, the patient feeling giddy, weak, 
and shivering. Hi- feels so ill that he has at once to stop his work, 
and com]>la ins of shortness of breath , p.iin in 1 lie lelt side, in the back, 
legs, and behind the eyeballs, as well as of licadache. The t empera- 
lure (piickly rises to loi^' to F. Tin* cinijnncliv.T are injected, 
and nystagmus may be ])rescnt it ihe eyes .ne turned completely 
sideways. 

There arc two fiirioii.s Isju.*' ni tin-* .•'i.j.Uf* i»l tlu' vi/., the appmdi- 

Liilar^wi the ccrrbro^.s/'iujI. I ii i !u Ini ruei . the ]>.Lli(‘n1 siilfi rs lioiii abilomiiial 
pain, ( oust j]iat ion, slii^Jil .tlnJoniin.il lii.^UiiMon, leiidei nesi>, :iiui \<iin]tjn^. 
ami 111 Allied :iiid Citriiit'in aiiiin.'* tiu tlj.i^nu^i.-^ ol :ip|U'ndi( ills liiis heeii niade 

At olliei liTiK'S theie inti\ In* luins .'iiid .sti1fiii*:.s i>l llii* link, :ind the case 
iiKiy he mistaken lor <.rri hio-.sjunnt iiieiiiiif^itjs. 

\'hr('niirsci){ thrdisease isth.ii llu;ne\i morning I he t emperat lire 
has (alien to normal or ne.iily norm.il. but it may lein.iin high, the 
.ippetite 1 '^ lost, the longm- hiru-d, and ilu'ie nuiy b** ]>h.iryngitis 
and con.-.! ipat mil. \o\v tin- ]».ithnt eoiin>l.»ins of iiains jn the 
mu.-»cle.> and bones ol the hg-., «iiid has leinh'ines-. m the slmi^, ovit 
whicli there is cutaiu'otis liv]»er.eM hesi.i, .mil ilu‘ie mavbe ]Knn niul 
teiiderne-.sintlieril)nl.i.lnmieni-.. ulna, or along tin* vi‘rtel>ra I column. 

Herpes labialis niav a]»]M.ir. and l.iiily ofliMi a discnle roseolar 
ra.sh, and very r.iu Is a .scai I.i! miloi ni oj small p.ioiilar rash, may lie 
.seen on lher;hesl, baek. or abdiaiieii. I In- ^j>lei-ii and niori* rarely 
ihelisei may now i-nlargr. Tin bloml .-.hows a Kaie.ocytosis, with 
a relatise moimmicleaT ineii-ase The red corjniscles art* not 
leihieed in .imonni. hiM the li.i mogl«*l»m is nsnally Jedinu'd, and 
then: is jmlveliromalopliilia. 

First Inter mission. -Alter twenty lorn to loily-eighl horns, or 
longer, the teirijier.it me. lalls !•» noimal, tin* synij'tom.s ilisaj)]M*ar, 
and lln* piitieiii feeK well, (hough -sometimes he feels shglit discom- 
fort in the musele- ami Imne-.. 

Second Atlai.k. - Some two to ten, but more nsn.illy five, days after 
the c-es-iation of tin: iiist atlaek the j>alienl begins to feel ill, with 
headache, ]Mins in the legs, and le.vei , t he leinperatme rising to 
about loi ■ F. Next d.iy I liel empriat nre is noimal. and this attack 
may cease, or the fever may leciir in the evening, but nsnally ceases 
next day. 

Intermissions and Attacks, 'riiesc* now succeed one another at 
regular intervals of about live days* duration, but the attacks oi 
fever become shorltT and shorter and tlie temperature lower and 
lower, so that unless care is taken to register the 1 emperat ure every 
two luinrs about the time of an expected attack, the fever may 
be missed by tin: day and night temjnTat ure cliarl. Although 
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the patient &oes not feel or look ill, the pains and tenderness in the 
shins may become worse during each attack and may keep him from 
sleeping. The number of relapses is variable, and may reach six 
or seven. 

' Rash . — In a fairly large number of patients a delicate macular 
rash appears with each recurrence of the fever. It is generally 
seen on the chest and abdomen, and consists of small red macules 
which disai>pcar on pressure. 

Termination. — ^.\fter lasting a xariablu lime (five.tosix weeks), tlie 
tliscase gradually dies out aiul the recovery is complete. 

Compiioations and Sequelae.- Tachycaidia and so-called soldu i ^ 
heart may occur. 

Varieties. -ICiiglish observers recognize a short and a long type. 
In the former the fever lasts for three to four days, falls to normal, 
and alter a few hours rises again for two to fh edays, \vlu*ii it Jails 
to normal and the fever st(»ps. This varii'i y rest'mbles diMigiie fever. 
The long type is the typical lever. 

The (rermans also recognized a siinph* i»aroxyMnal form, but they 
also meiuion a t vjihoiflal and a rndime.niary form. 

Diagnosis.-— 'Fills has to be made from iiilluciiza, dengue, pappa- 
laci fever, relapsing leviT. mal.iria, small] m)x, typhus, and eiitei oideu. 

From influenza it may be di'^lirigiiislieil l>y the absi*nce oi catarrhal 
svmjitoms and the inoiiuiiiicIeoM^. 

From iien}iuc and fiappaim i by the absi iiee ol leiirop(‘nia. 

Fiom rol ups fever by tin* absence ol marked eiiUiigt'iiienl of 
the spleen and ot the spiroclaetes m abiiia lance in tin* blood. 

Fn»m smallpox and lyphns bv the absence of the severe, const i- 
tiilioual syiuptoins. 

From malaria by the ab-ence ol tlie leueo])eiiia and of the ty])ical 
parasites Irom tlu blood. 

From enlrruiJca by the sudden oum-i and the pains in the muscles 
and bones, and bv uegali\e ha*inoenlture and >erological reactions. 

Prognosis.- TJiis is gcuxl, as tin- mortality is nil and the lecovery 
com])lete. 

Treatment.' -IVra mid on is strongly revoinnieiuled, but const ii)a- 
tion must be relieved, and the jiatieiii should he disinfected at once, 
llis clothing and bedding should be disinfected in moist he.it at 
70® C. for h.ilf an liour. 

Prophylaxis. — ^'Flus is mainly louse destruction {;eute the cha]>t(T 
on Ty])hus. p. but the urine and s]>iitnm oi patients should 

also be disinfected. Ciijis should be i)roviihHl for the sinituiii. 

ICTERUS CASTRENSIS GRAVIS. 

Synonyms.- -WeiFs disease, I*'imlcinic jaundice, Tnledivo jannclue, Spiio- 
cliaLdal jaundice, Spirochoitosis icterhsemorrh.'ip^ica, r.aiTey-\Veil disease. 
Frcmh, Maladic de \\Vil, 'I'yphus h^patiquo; German, hilcktioMr Ficbcrlialter 
Ikterus, infektiondilerus. Wcil.srhon Krankheit; Japanese, Odan-cU; Latin, 
Icterus febrilisscu inJcctio&iia, Typliu.s biliosus iio.siia.s, Morbus weili. 
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Definition. — ^An acute specific fever caused 1)y Spifbschaudinnia 
icterohamorrhagiiB (Inada. Ido, Hoki, and Keneko, IQ15), and 
characterized by jaundice, albuminuria, enlargement of tne spleen, 
pains in the muscles, with sometimes haemorrhages and a high 
mortality. 

History. — ^Tlic disease was first mentioned in Minorca in 1745, 
and then along the coast of Italy. Larrey, in iSoo, seems to have 
described tliis disease as seen in Napoleon’s army in Egypt. It 
was also noted by Ctirville in 1859, Worms in 1865, while a 

number of cases occurred during the American Civil War. As the 
mortality from jaundice was low in the South African War, it is 
probable that it was absent. In the present war it has occurred 
in the British, French, Italian, Serbian, and German aimies, though 
it has been confused with the mihhjr ty]>e. In 1886 Hirsch popu- 
larized the complaint and W<nl again drew attention to the disease, 
and in 191 1 lU'cker and Otto wrotr a monograph on it. As regards 
the tropics, it was noted 111 India in 1849, and in subtropical countries 
it was seen in Smyrna and Eg5^)t. 1 11 this history authors noted two 
types, a mild, resembling simple catarrhal jaundice, and a severe, 
which som(' of iliom called a type of bilious remittent fever, and said 
tiiai soinf* of llic cases liad luemorrhages and nervous symptoms. 
During the last few years it has rec(*ived much attention, because 
cases of jaundice have Ijccn trequeiilly noted in the armies In 
1915 the Japanese mvesiigators meiituaied above discovered the 
causal agent, ^ and tliih has bf»en couiirmed by French, English, 
Italian, and (hTiiinn workers. Noguchi lias louiid that strains of 
S. icierohe&morrhagice isolated from patients in Japan and Belgium, 
and, from rats in America, an: ideiiiical mi>r])lio]ogical]y and sero- 
logically. He has ('reated for the organism a new genus. Lepto- 
spira, which will probably be gc*iieia]ly accej^ted in the near future. 

/Etiology.— '1 he causal agent ihSpiroschuiuiinma icierohafnorrhaguB 
(P* 447)' , which is considered to be t lie same as t he spirochsele found 
m the kidneys and urine of wild rats, in wliich it lives. It is 
believed that the organism e.scaping in iJie rats* urine, and to a 
less extent in human urine, is the source of infection, wliich takes 
place througli llic skin when walking barefoot on sodden ground 
or by entering the alimentary canal in water. 

Pathology. — ^'Hie j.iuiidice is probably caused by obstruction to 
the smallest bile ducts, brought about liy a jtolymorphonuclear 
exudate into the tissues surrounding them. 

Symptomatology.’- -1 he inaihation period varies from five to seven 
days, the average l)eiiig six davs, winch agrees with an accidental 
infection. 

Tile onset is ustically abrupt, with occasional shivering and high*^ 
fever, faintness, giddiness, and prostration. The patient is fluslied 
and looks and feels very ill. The spleen and liver enlarge, and the 
superficial lymph glands may become palpable. 

Course , — ^Jaundice appears two or three days after the onset. 
The tongue is coated with a brown fur, and sordes form on the lips 
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and teeth. 'O'omiting may be present from the first, and liiccough 
may also be troublesome. There may be pain and tenderness in 
almost every part of the body. The neck may be stiff, and in these 
cases the cerebro-spinal fluid maybe under pressure and contain an 
excess of polymorphonuclear cells and lyinpiiocytes, as well as 
albumen and bile. 

The conjunctive may be injected, -and herpes may be present 
on the lips. 

■ Jaundice usually appears two or three days after the onset of the 
symptoms, but may be later, though it is almost always present 
before the temperature drops. Pruritus is slight or absent. 

The blood shows a diminution of red corpuscles and heemoglol)in, 
and an increase of leucocytes, while a very few spiroch^etes are 
present between the fourth and ninth day. Tlie pulse is slow in 
proportion to the temperature. J'he urine usually contains bih*, 
albumen, granular and hyaline casts, and sometimes a iiAV red cor- 
puscles, and the spirocha;le can be found after the first week. 

I{;emorrhagcs from the lungs, the stomach, or more rarely the 
bowels, may occur, while cpistaxis and purpura may be seen 111 
severe cases. 

Termination. — ^rh<i temperal urc drops by crisis or rapid lysis from 
the eighth to tenth day. 

Relapse.— There is often a ret urn of t he fever some few days after 
it falls to normal, and t ho rela])se may last from a few days to ten or 
even fifteen days, but there is no increase in the syin}>loms. 

Convalescence.* -This is often prolongi^il. 

Diagnosis. --The ciirdinal diagimstie points arc: — 

1. The presence ol the spirocluete in the blood betwe<*n \ he fourth 
and ninth day (it is diiiicult to see), and in the urine. Blood may 
be inoculated into tlie peritoiuial c.ivity of guinea-pigs, in wliich 
illness supervenes after iiioculati<»n ol not le.ss tlian six days. 

In order to discover the s]>iroch.et(‘ in the urine, it is necessary 
to adopt Castellani's method of centrifuging 20 c.c. and pouring 
off the supernatant lluid, then adding another 20 c.c. and again 
centrifuging, and so on until about 200 c.c. of urine has been centri- 
fuged, after wliich the deposit may be examined. 

2. The severity of the symptoms and the sudden onset, the 
severe pains, the jaundice, the enlargement of the liver and spleen, 
the albumen in t lie urine, witli casts and a few red blood corpuscles. 

3. The pulse is slow in proport ion t o the temperat urc. 

'the differtmtial diagnosis has to be made from camp jaundice, 
enteric jaundice, septic jaundice, malarial jaundice, ncute yellow 
atrophy of the liver, typhus, blackwater fever, pneumonia with 
jaundice, yellow fever, and relapsing fever. 

From camp jaundice [icterus castrensis l&ois) it can be diagnosed 
by the sudden onset, the severity of the symptoms, and the short- 
ness of the illness. 

From enteric jaundice, which is rare, it may be recognized by the 
presence of the polymorphonuclear leucocytosis and the absence 
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of kiucopciikt, aiul the usual signs of enteric fever, wtiilc blood cul- 
tures fail to demonstrate the typhoid bacillus and its allies. 

From septic jaundice it can be separated because the jaundice 
appears at an early and not at a late stage in the disi^ase, 11 nd by 
the absence of scipiic infections clinically ajul by lia:inocuUure. 

From malarial jaundice, and (‘specially the "Weil’s disease-like 
type, by the absence of the malaiial parasites in niiinbers and by 
the ])reM:iice of I lie sliglil leiici»cyi osis. 

From aculc yrlloic airophy by llu* ab^eiir.e oi tJie diininnlion 
of urea and uric acid, by the absence of Icnicme and tyrosin in tlie 
urine, and by the increase in ol the livir. 

From typhus by the absence ol the ]U‘(:nli.ir facies, of the sub- 
cuticular mottling and the t>'}>ical rash, and by the presence of 
jaundice, which is oidy occa'^i«uially seen imhat disease. 

From blackzi'ater jever by the absence ol lueinoglobin from tlio 
urine. 

hYom pneumonia 'ailh jaundice by the absence (»f right -sided lobar 
pneumonia. 

Froin_v^//au'/<?7'(!rby l In* pulse Ix-ing uqnd from the lust and falling 
as the lemixTature lalls. 

From relapsing fever by the al»sence of abundant (xdinary spiro- 
clnetes from the biood, and by the peculiar clitiracters id the typical 
spirochaetes of Weil’s disease' when present in blood, in which it is 
found only in small numbers. 

Prognosis.- • Tliis is Senous, 1 he cleat li-ral e IxMiig some 30 piT cent., 
and convalescence being ]>rolongi-d. 

Treatment. “The leju aied subc utaii«*ous or intravc'nous injection 
of 20 to r»c) c.c. of the seiiini jxeihiied by Inada, Ido, Hoki, Ito 
and Wani or of Marrin .iiid Fetin's immunized horse serum is 
recommended. Salv,irsan and it.*' allies are iisidess. Symptomatic 
treatment foi const jjiat lou by salines and ajx'rieiils is also to be 
remembered. 

Prophylaxis.- - Disinfect the uriiu- c»l jxitieiits for some nine weeks 
from the onset of the attack, ('alcli and kill rats. Disiiilect the 
ground of tlie endemic area 01 iem<»ve the persons from this area. 

ICTERUS CASTRENSIS LEVIS. 

Synonym.— Camp jaundice. 

Definition.-- A slightly lebiile disoider, eliaiactei i/.ecl by mild 
febrile symptoms, followed by a mild attack of jaundice lasting 
some tw'o to eight weeks, aflei which there is a very juolonged 
convalescence. 

Remarks. — have aliT^ady notici^d that older writers have 
divided Weil’s disease into two tyi>cs, oik; mild and the other severe. 
Camp jaundice rcprescmis the mild form, and clinically is practically 
indistinguishable from catarrhal jaundice. It was very common 
in Eastern war zones, and its .symptomatology may be divided into 
the pre-jaundice period and the jaundice period. 
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Climatology." -It wascommon in Gallipoli, 1 lie Balkans, Italy, and 
France. 

etiology.— This is at jireseut unknown. Certain authors con- 
sider it to be of paratyphoid origin, but t his is not so. Spirocluetes 
have been described in the urine by several observers, including 
one of us. These organisms arc often not pathogenic to guinea-pigs, 
and have not yet b(‘en demonstrated to be the cause of tlie disease. 

Pathology. —It would a])pear as though the jaundice was due to 
oI)structioii to the common bile duct, either by swelling of the 
duodenal mucosa or to mucus in the duct. 

Symptomatology.— The onset is gradual. The patiimt feels tired, 
complains (d aclu*s in various joint and muscles for weeks, the skin 
may appear to be normal, and the i('mj)iTalure is eitJier normal or 
uoi v(‘ry high (<)()"* to roo ' F.). 'flu: palient lias often the sensation 
t)f suffering from very high fev(‘i\ wlnh* on taking his temperature 
lie may llnd it normal or siibiicunial. During this ‘^tage V(‘ry often 
tile urine is darker than iwiial and I'.ontains liiliary ]>ignienls. We 
have come across patients leeling lairly well, but coni])lainiiig oi 
what tliev called rln'iiiuat ism tor months before tlie jaundice 
appeared: otliers luul reinaiked llie staining of their shirts hy 
the urine. Tliis stage m.iy last for several weeks: in one of our 
cases it lasted three mont hs before the jaundice appcMi’ed. 

The Jaundice Sl(U[c. -Fiisl the sch*rolics, then the skin, slowly 
become icteric. 'Hu* degree of jaun<iic(‘ is seldom so marked as iii 
c.iM-s of true obsl met ive jaundict*. The jiat ient generally feels abso- 
lutely done up, often witli ])anis and acbes all over the body; as 
a rule tliere is very little or no prurit us. in contrast to so many other 
types of jaundice. He has no a])petite. and may feel inclined to 
vomit. 'File tempcTature is noimaJ or subnormal, juilse usually 
slow, but may be of nonnal fri'ijuencv: the s]>leeu generally is not 
palpal)Ie, nor is 1 he liver in ni<»st cas»‘s, t here may be pain on pressure 
in 1li(! region of the gall-bladdei , but llii.*^ is not a constant sjunptom. 
'Fhen* is oiteii constipation, and the ^^tools may be whitish or of the 
usual brtiwuisb colour; at time-' there are periods of diarrluea, 
alleriialiiig with ])eriods of c»>nst ipat jon. The urine is scarce ami 
very dark-colon red; it may contain a trace of albumen and casts. 
The jaundice sUif^e lasts bcticccn two and ei^ht weehs. Beco\'ory is 
slow, and for weeks anfl months after the jaundice is over the patient 
may feel very weak. 

Diagnosis. -The characteristic features of the disease are;- 
(r) Its e])idcmicity: (2) its slow onset; (3) its long course divided 
into a pre-id eric and an icteric period. 

With regard to the differential diafi^nosis, it can be sei)anited from 
catarrhal jaundice only by its epidemicity. 

From icterus castrensis firavis (WeiFs disease) it can be differen- 
tiated by the mildness of the symptoms, by the slowness of the 
onset, and by the slightness or absence of the febrile symptoms 
and the absence of haemorrhages. 

From enteric jaundice it can be separated by the absence of enteric 
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organisms, as sliown bj^ haemociilturcs, and by the absence of the 
enteric scrum reactions in the later stages. 

From malarial jaundice it can be diagnosed by the absence ot 
malarial parasites in the blood and also by the absence of serious 
symptoms. 

Prognosis.— Tliis is favourable quoad viiam, but the course of 
the disease may be prolonged, and for weeks and months the patient 
may be very depressed and weak. 

Treatment.— There is no specific theraj^y, and hence treatment 
must be symptomatic, with rest in bed, milk diet, and urotropin 
in lo-grain doses tliree times a day. 

Prophylaxis. — ^'fhe urine and firces should be disinfected. 

Nanukayami. 

A seven-flfi}' f<;^•er n-ieni])ling a t 3 ’'pical Weil's disease has been 
reported from several Ja])aiu:he observers from the province of 
Fukuoka. Ido, fto and Waiii have found that the causative agent 
is a spiroch.Tte- -.S. hchdofnadis -which is si'rologicallj^ distinct 
from 5. icterohceknorrhiii^iiv. 'I'hc normal host of the spirochaete 
seems to bi* th(' field-mouse, IMUroiits monteheUi. 
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CHAPTER J.X 

THE DIAGNOSIS OF A TROPICAL FEVER 

l^rcliminary — Thermometric |X*«eu«lo-fevor — Acute fevers — Fevers of loss thsin 
eight days’ duration — Fevers of more than eight days* durcTlion — Chronic 
levers — Summary . 


PRELIMINARY. 

The method of diagnosis contained in the present chapter is not 
intended to lx; comj)rclicnsive, and the reader wlio expects to find 
evtTv ])ossi1)le situation dctdt with will be disappointed, because 
this is not our intent, and, indeed, would be a ]>ractical impossibility. 

We arc endeavouring to place before him such information as 
we have found necessary to use in some twent y-odd years of tropical 
life, and we may perhaps Ix; pardom^rl if we mention some plain 
facts before starting on our subject. 

Firstly, we trust that our reader will realize that it i^ one 'thing 
to draw up a nice-looking scheme of diagnosis upon piiper, and it is 
quite a different thing to give a system which will be applicable 
at the bedside; but no one knows better Ibaii we do how difficult it 
is to wrilc a system so applicable. 

Secondly, wc trust that our reader lias not forgotten that there 
is such a tiling as clinical medicine— tliat is to say, a system of 
diagnosis based upon the bedsidt* e.xaminatioii of the patient. 
In our opinion, every patient should be most carefully examined, 
from the crown of his head to the soles of his feet, by ordinary 
clinical methods before any attempt is made to utilize the resources 
of the laboratory. 

A systematic clinical examination of every patient is most 
essential. It is the sum total of the various syipptoms, none 
alone pathognomonic, which, establishes the diagnosis in conjunc- 
tion with which the results from the laboratory must be considered. 
A practitioner who is unable to come to some sort of a diagnosis 
without the aid of a laboratory should, in our opinion, utilize his 
earliest spare moments in a course of post-graduate instruction 
with regard to clinical methods. 

Thirdly, we are of the opinion that the laboratory work should 
never be omitted as a check to confirm or to adjust this clinical 
diagnosis. Specimens sent for dmgnosis to a laboratory should 
always be carefully colh^ctcd. This collection should at least be 
supervised by the practitioner, and not left to subordinates entirely. 

1511 
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othenvisc mistakes will be possible. The specimens should always 
be collected and forwarded in the most ase])tic method possible, 
and should be accompanied by a statement reconling the nature 
of the specimen, the date and tim<' of its collection, the nature of 
the examination desired (whicli should not be vague— not 
‘ urine for examination,’ but clearly stated, ' urine In he examined 
qiiantitaiively for sugar *1, and a brief statomi*nt of the salient 
features of the case and the suspected clinical <liagnosis, because 
it is the duty of the practitioner to helj) the lal»oratory in its work. 

Finally, wc desire most earnestly to iin^uess uixm tluj reader 
tliat the essential feature in the diagnosis of a tropical fever is a 
combination of clinical examination with laboratory work. 

THERMOMETRICAL PSEUDO-FEVER. 

The ]>ractilion(T wot king in high »iii temperatures should re- 
member that the clinical thi*rin(»nu*ter, being of the maximum 
type, will ris«» <|uirklv to soim‘ teinpc iatnre corresponding to that 
of tile air, and will rennin t Ini eat. -Mistake's havebe<*n made, such 
as recording a number of eases oi ftwi-r in an institution. In high 
air temjH-iatiires th<* theiiuomeier should be taken out of cool 
water, placed in the ])alieiit‘s month, lelt there long enough to 
reconl the actual teinpeianiie, and tlun (piickly ve])lae(‘d into cool 
w.iier, ill which it is examined. 

The practitioner knows will the precautions rc hot lupiiils or 
solids having been placed in tlu' luoiith belore the' thermometer, 
thus giving high readings, and the eifee.t (»f draughts falling on 
the cheeks jjreveiitiiig lli<- lise of the iiieienry: or, in oth<*r words, 
of the possible! Ihennoinet i ieal fallacies ol which these are examples. 

ACUTE FEVERS. 

The acute fe\eis in.iv, for ])urposesof diagnosis, be divided into 
tho.se which Iiav** lasted less than eight days, anil those, which have 
been in progress eight or more d.iys when seen by the juaetitioiUT. 

FEVERS OF LESS THAN EIGHT DAYS’ DURATION. 

These fevers may be diviileil into: - 

1. Those exhibiting some striking ])hysical sign. 

II. Those not exhibiting any striking jdiysical sign. 

I. WITH SOME STRIKING PHYSICAL SIGN. 

The physical signs to which we refer may be classified into: — 

A. Traumatisms. 

' li. Skin eruptions. 

C. Derangement of some bodily system. 

D. Localized derangement of some organ. 
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A. TRAUMATISM. 

The presence of a traumatism suggests that an acute, fever may 
be septic in nature, but in the tropics no one should forget the 
possibility of tlic fever being caused by the reawakening of old 
malarial infections, or even being associated with a new malarial 
infection, acquired, perliaps, at the same time as the traumatism. 

If the fever is intermittent, recurring e.very third or lourth day, 
it is malaria. If it is quotidian, pay attention I 0 the following 
})oints: If the spleen is hard it is j)robably malaria- - make a blood 
film; if Lavcraii*s parasites are present or marki*d nionoimeleosis, 
it is probably malaria; if polymorjdionuelear leucM)eytosis is 
present, it is probably septic fever. 

If tlic cvid(‘nce is in favour of si'psis. or if makiria has been ex- 
cluded, bacteriological (‘xainination of the blood and of the local 
discharge sliould be made, and should include search lor a(ToI)ic 
ami, if necessary, anai*r(*l)ic organisms. 

R. SKfN RKUPTroVS. 

Tlu'se may be considered undiT tlu* following headings; — 

1 . JCryt hemal oiis oru])t ions. 

2 . Pa]>nlar eruptions 

.j. Urtic.irial enqahms. 

Pur pui ic eru]>l ions. 

T. Ve.sicnl.ii eiuptious. 

(). Ihilhuis tTuplions. 

7. Pustular ernpl ions. 

X. Pivrment.d ion. 

t. EKVrHKMATOUS KKUPTIONS. 

(A) ]CinTjih.MAic)rs Iv.vsii ('iI-.m.kai izi- 1>. 

I. The rash is more or less typical nf scarlet /over : — 

(а) Onset ol ern];lion less than fortv-eiglit hours after the 

apiiearanee of lli«' sore tliroal - Scarlet fever. 

[h) Onset of eru])tioii more than forty eight lu»urs after the 
appearance of llie sore throat Erythema or dermatitis 
sc a rial ini form is. 

(c) Throat svm]>toms mild or absent 

(a) Kvimiiie bli;od for malarial ])arasites: — 

1. If present -Malaria. 

2. If absent inquire into drugs, es])ecially (piinine — 

Anaphylactic druf; eruptions. 

II. The rash has some macitlo-papular elements : — 

{a) Coryza and Koplik’s spots have been or arc still present — 
Measles. 

(б) Coryza and Koplik’s spots absent ; — 

With enlargement of the occipital, cervical, and other 
lymphatic glands — German measles. 
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1 1 1 . The rash has the characters of a blush, with or joithoui ccdema : — 

(a) Tlio rush, though general, is more marked in one area : — 

1. Ji)vi(ienco of a bite or sting --W/c or stin^' of a venomous 

animaL 

2. No such evidence, special region pits on pressure:— 
Examine night and <iay blood for niicrolilaria* — 

Filariasis. 

3. Macules on wrist and ankles only becoming general 

on third day; severe symptoms; yellow tinge in con- 
junctivae. Occurs in Rocky Mountains — Spotted 
fever of the Rocky Mountains. 

{h) The rash is not specially marked in one area: — 

Examine blood for e(»sinoi)Jiilia and the heces, after a purge, 
for the eggs of intestinal worms- Helminth infections, 

rV. Erythema fugitive, faint, annular, most marked on trunk : — 
History of residence in Trojneal Africa. Glands in posterior 
triangle of nc'ck onlargi*<i. ICxamine gland juice and blood 
for trypaiiosmnes- -Sleeping sickness. 

V, Erythema with marked cerebral' symptoms, vomiting, retraction of 
head — Kcrnig*s sign. 

1. Examine the blood for malarial parasites, if present — 

Malaria. 

2. If absent, perform lumbar jmneturti and examine for 

meningococci Epidemic ecrcbro-spinal meningitis. 

VI. Erythema mild, amounting to very severe blushing, and most 
marked on the face:- - 

Eyes injected, se^'ert• pain at b.ick of eyes, high fever. Occurs 
in locality where ]>!dfbotomns is c\\(\vm\c,- - Vappataci fever, , 

VII. Erythema with little or no fever, hut with marked gastro-intestinal 
symptoms : - 

WitJi or without signs of collapse- Ptomaine poisoning. 

(B) Erythematous Rash Localized. 

I. Rash distributed on parts exposed to light : — 

On face, neck, and hands, often feet; associated with gastro- 
intestinal and nervous symptoms. Fever is not a marked 
feature of simple pellagj a, and when this occurs it isduetoa 
complication, generally with one of the ent erica group of 
fevers — So-called typho-pellagra, 

11 . Rash not specially confined to parts normally exposed to light : — 
(a) Associated with a'dema in some part : — 

I. (Edematous and erythematous areascoincidc. {a) Area 
defined by sharp edges. Sometimes vesicles present 
aiui Icucocytosis — Erysipelas, [b) Lymphatics in- 

flamed. niicrofilaria; in blood. -F ilaria! lymphangitis. 
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2. QSdcma of face and eyelids and gastro>intes1inal dis- 

turbance, (M)siiiup]ulia, and leucocylosis— IVtWrt'wosts. 

3. No cedema of tlic face and ej'elids. Very rare— Polymyo^ 

sitis. 

4. SwoUen area affected with leprotic eruption. Signs of 

leprosy in various parts of tlie hoily— -Leprotic fever. 

(If) Not associated with oedema; — 

1. Severe constitutional symptoms and marked backache; 

signs of vaccination absent, poor, or old. Case of 
smallpox known to exist in neighbourhood— Suspect 
smallpox. 

2. There is a recent wound due to a rat -bite, or a history 

of a rat -bite seven to twenty-one days previously, 
of which tlic* wound may have healed. Site of bite 
r(!d and swollen, becomes ulc(‘rated. Enlarged 
lyinpluitic glands. Erythematous eruption with 
puride spots -Rat-bite fever. 

3. Hisiory of a cat -bile some ten to twimtyone days 

Ix'fore illness; inacula' around site of bile and then 
on limbs; iufdtration of skin, enlarged lymphatic 
glands. Tains in muscles aiul joints. Splenic en- 
largement. Fever relapsing in Cat-bite fever. 

4. Tains and aches all o\er the body, but constitutional 

symptoms not very sev 4 Ti\ Rash appears with the 
fall of the temperature on the third day. No malarial 
])arasites in the blood. Stegorayia (or Culcx) mos- 
(juitocs abundant. Endemicity of dengue-like fevers 
known— 


2. PAPULAR ICKUPTIONS. 

These erupt ions of ten form ])art of tlu* evanescent early symptoms 
ol some fever, and are thereiore diflicult to arrange in a satisfactory 
manner. The practitioner will rianember that drugs like iodides 
and the bromides may give rise to papular eruptions. 

I . Catarrhal symptoms present - 

Maculo-papular eruption itmding to form blotches. Koplik's 
spots present - 

II. Catarrhal symptoms slight or absent : - 

{a) Constitutional symptoms severe - 

1. Markedly severe headache and backache. Tapul(*s 

bright red and shotty, appearing between the third 
and fourth day, first on the forehead — Smallpox. 

2. In a child which has been ill for three days with pain all 

over the body and often delirium or convulsions. 
Papules about the size of a join's head on chest, back, 
and abdomen — Dengue (Van dcr Scheer's fever). 
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3. Pale dusky red papules or macules, fading into the 
normal skin, but slightly elevated, disappearing on 
pressure, at tlu‘ margins of the a.Kilhe, wrists, flanks, 
chest, back, shoulders, arms, and legs, with sub- 
euticular mottling. Exclude malaria bj^ blood 
examination -Typhus fever. 

]. Large red papules* on face on the fiftli to seventh day 
of illness, S])reiuling over body ns macules, after a 
visit 10 Akitakeii and Nugalakeii, of the Island of 
Nij)pnn, Jai)an. ICnlarged iym])hatic glands in some 
area of t lie body, and a few vesicles on area drained 
by lymphatics going to tJiese glands, arc indicative 
ol bites by Murolrtmihidimn ahamushi — Tsutsuga- 
mushi fcih'r. 

{h) ('nnstUitliona! symplnms not severe and not foUoieing recent 
vaccination : ■ 

I. Rash ol mnculo-]):ipule'^, eirenkir, discrete; not as 
bright or as el(‘\aied as nieasK'S No Ko])lik spots. 
Occipital and otlii-r lvin|»hatic gl.iiuls enlaiged. 
l*ink eve lU'i-seiit - fierman measles. 

EeV(T slight or, at limes <if ipuhinic, absent in some 
cases. Rash geiienil, composed ol briglit pinhead 
]»apules(Tred ni.icnles {/.c., moi billilorin), associated 
with itching and with a lew macules on the t>alnis 
and soh's Tapular Jeeer d'astellani and ( halmers). 

(cl Constitutional symptoms not severe, Jollowing recent vac- 
cination :■ 

Rash c.ompos«-d (d ]>a]inlrs .ind pa]>nlo-vesieles, of large 
pinhead si/.r, a]»]»e.irmg some seven ti> nine days after 
vaccination - l^accine fictien. 

3. UKTrCAKtAT. VKIMTIONS. 

{a) Fever slight, after iiigeMinii of certain foods-- Fchrile 
urticaria. 

[h) Worms present If ebninlhic fchrile urticaria. 

4. PUKPUKIC ERUPTIONS. 

Purpuric puncia mav bo causKl by flea-bites and pediciili, and 
have nothing to do with the fever. Many drugs, ptomaine poison- 
ing, ami snake-bite produce j>ur]>iiric spot.s or patches. Very rarely 
serum injections produce ])tir}iuric enii)tions alxnit seven to nine 
days after the injection. 1'lie lenkremias, chronic alcoholism, 
I^right*s disease, and jaundice, maybe associated with purpuric 
rashes. In fevers as a rule it points to septicfcmia, and is more of a 
prognostic than of a diagnostic value, even in epidemic cerebro- 
spinal meningitis, in which, in our tropical experience, it is rare. 
Peliosis rheumatica, with its associated tonsillitis and pains in the 
joints, is very rare. It will be remembered that in scurvy there is 
no fever. With these provisos we make the following suggestions : — 
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Clear signs of the disease causing the purpuric eruption : — 

{a) Yellow tinge in skin or eyes: — 

1. Urine black from hjemoglobiu -Blackwaier fever, 

2 . Urine without ha.*moglobin: — 

(A) Bite in the urine 

(i.) Examine blood and urine for the pecnliar 
spiroclijuie with its central minute 
wa\is-- Icterus casirensis gravis {Weirs 
Jisiuise), 

(ii.) Spiioch:etes of doubiful patliogeinVily may 
1)(‘ j)res(‘nt or they may be absent: little 
or no leA’er - Non-Jebrilc jaundice {camp 
jaundice), 

(b) Bile not in urine:- 

Severe lever; oxaniinc blood for malarial ])ara- 
sites — Malar iai fever, 

(Cl Albumen in urine :- 

Jipigaslric tenderness. Kagel’s sign ■ ‘Yellow 
fever. 

[h) Without yellow tinge in the skin or eyes:- ■ 

1. Ketraelion ol head. KernigV sign ]>resent. Lumbar 

punetun* reveals ineiiingoc'occi- Epidemic ccrcho 
spinal mcningilis. 

2. Willi d(‘veloped ili.seasc— tyjilu'id, diidiiliei ia, 

scarlei Icjvei , smallpox, measles (haniorrhagic 
ronditions known in the Scplicecnuc 

condiliou. 

Witli buboes or ijiarki;d imeuimmic sym]>lcnns. 1*\\ 
amine blood eiiltiii.dly, s])miim and lluid fioin en- 
laige<l l\m]>hatie gl.uids inicr(»seo])ieallv, for ])lagne 
bacilli Playuc. 

-j. Without marked signs ol any disease. Elooil culture 
- -ScpliccC7nia, 

5. Vi:SlCUIAK KKUrriONS. 

Tile. jwaclilioiKT will be on his guard to e.xchule vesicles which 
are the. re.sult of biles of insects, siuli as sand-Hii-s and mos<iuiloes. 
as well as those due to the ingestion ol ilitigs, such as bromides 
and iodides. Also the jiyoses, which are w'ithoni fever. Among 
thesis pyosis corK*tti caiLses bulke. 

I. Outset with severe constiiuiional disturbance 

Rash on third to fourth day; shotly pa pul(‘S becoming vesicles 
liftli to sixth day. Vesicles circular, tense, nmbilicated, 
and multilocular— 

II. Onsetwithmild consfHutional sy^nptoms, but with severe local pain, 
generally along a nerve, hut %n any case co^ifincd to one region : — 
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Rash a couple of clays or more after commencement of the pain. 
Usually confined at first to painful region, and then becomes 
general, but may be general from first. Vesicles dome- 
•likc; or flattened, become umbilicated; no inflammatoiy 
areola; leave scars — Vesicular fever (Castellan! and 
Chalmers). 

III. Onset mild and xeithout severe local pain, without history of 

recent vaccination : — 

Rash on first t o third day. Often first sign of illness. Appears 
on hack, chest, and abdomen. First in form of pade red 
macules, often with raised centre, cjuickly developing into 
superficial unilocular vesicles, some of which may become 
umbilical ed—CAtVAr;? pox. 

IV. Onset mild, history of vaccination twelve to Iwcnty-two days cf 

more before eruption : — 

Generalized vesicular eruption, not umbilicated at first, and 
preceded by a papular rash. Vesich*s become; umbilicated' 
—Generalized vaccinia. 


6. BULLOUS EBUI^TIONS. 

Bulloiis erupt ions may be Ctiusod by plants and drugs. In newly- 
born children bulhe on tlie hands and fee.t suggest congt'iiital 
sypliilis. 

1. There is a well-defined raised (;rythemat()us area upon 
which the bulla* arc pre.s(»ni. Bullae to be examined 
for sivcpiociKi:i--Erysipclas. 

II. No such area present, but wounds, enlarged lymphatic 
glands, with severe, constitutional symptoms, common 
in the tropics. Kxaminc blcK)d and bulhe for organisms 
— Septic pemphigus. 

III. In recently-born children examine bulljt for strepto- 
cocci and other ]>vogenic organisms — Pemphigus 
neonatorum^ 

1 . PUSTULAR ERUPTIONS. 

It will be remembered that th(;rc; aic pustular syphilides un- 
attended by fever, and pustular tuberculides of which fever is not 
a marked sign. 

1. Cloar history of recent vaccination with Jennerian vaccine:— 

Small dark-coloured or black centre in the vaccine area, 
surrounded by dark reddish swollen area, on which are the 
vaccinial vesicles and pustules. Around this a bluisli area, 
the whole surrounded by a wide erythematous blush — 
Gangrenous vaccinia. 
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II. No histoiy of recent vaccination:— 

(«) Localized red swelling, with several points of suppuration. 
Examine bactcriologically for cocci — Carbuncle. 
Localized red solid swdling, witli black centre, and sound 
it pustules often mixed with vesicles and bulL'e. Kx- 
£uninc bacteriologically iov Bacillus anthracis — Malignant 
pustule. 

ih) Generalized pustular eruption in a patient who has been 
seriously ill for six days or more, with at times swelling 
of eyelids, lips, or eyes- -Smallpox. 

8. PIGMENTATION. 

In acute level's the imporlanl cutaneous pigmentation is the 
yellow tinge due to jaundice. This is rare in malaria and in the 
early stages of the enteric fevers, and hence need only be mentioned. 
For blood pigments in the skin sef‘ i\\o purpuric eruptions, and for 
black i)ignieiitation sec the chronic fevers. 

I. Liver and spleen one or both enlarged : — 

[а) Aliilominal toridorncss. Tv])ioal spirocluetes in blood—- 

Relapsing fevers. 

{b) Abdominal t onderncss not marked : — 

1 . Peculiar spiroch.Ttes in blood and urine— Weil's disease. 

2 . No spiroehai(('s ni the bleed: — 

(A) HaMUoglobijiurj.i--Waf/rtftf/£.T fever and its allies. 

(B) No lueinoglobiiiuria, severe symptoms, all)umin- 

uiia, black vomit, etc.— Y c/loic Jet'er. 

II. Liver and spleen not enlarged : - 

(rt) Symptoms mild. Fe\er sliglit or absent. No signs or 
symptoms of pneumonia- -Icterus castrensis Iceis [camp 
jaundice). 

(б) Physical signs ami symptonl^ of pneumonia. Pneumo- 

coccus in si)ulum Jhicumonia. 

C. BODY SYSTEMS. 

Fevers associated with some marked sign or ssnnptom directing 
attention to a given system of the body may be arranged according 
to the system deranged as follows:- — 

A. Derangements of the Alimentary Canal. 

B. Derangements of the Respiratory System. 

C. Derangements of the Circulatory System. 

1). Derangements of the Urinary System. 

E. DerangemenI s of the Generative System. 

F. Derangements of the Lymphatic System. 

(t. Derangements of the Muscular System. 

H. Derangements of the Osseous System. 

I. Derangements of the Connective Tissue. 

J. Derangements of the Nervous System. 
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A. Symptoms pointing to the alimentary canal : — • 

1. Mouth and I'hroal : — 

(a) Pyorrli(L*a, marked gingivitis, or i^ven the presence of 
i)ri(lgt»s, crowiitMl or stoppe^d teeth, witli pain, 
shrinking of the gums, etc.- Septic fever, 

(/O Angina willi whitish or greyish membrane on the 
iauces or loiisils; — 

Ji!xtnnine bacteriologically : 

1. Streptococci ]>ri*srnl ^streptococcal angina. 

2. Klebs-l.oelller bacilli ])ri s< ni -- Diphtheria, 
I'usiform bacilli present -VincenVs angina, 

II. Stomach 

{a] Black vomit 

A'^sdciati'd with jatindire. Faget’s sign, and severe 
<'oiist itnl ional disturbance- Y cl loir fever. 

{h) Vomiting, pain and tenderness in dujdiiagmatic region. 
Se\e!e constitutional sym])toms. with or without 
hiecongh: passage (»f blood per anmn- Poisoning 
with viperinc cenom or phlegmonous injiammalion of 
the stomach. 

III. Juteslincs 

{a) Clioleraie dial! Iio a. or piofuM di.irrlaea, or dyseiiteiic 
di«inha a w illi fever. 

Examine blood - 

1 . M.dariril yiamsiies Prrnicioits malaria. 

2. Marked nmnminclcosis ^Mlll enlargiment of the 

si>l4-en.- 

Spteni^ or hepatic pum lure 

(A] Malarial yiarasilis Pctiiuioits malaria. 

(B> Kala-a/ar laKlies- Kala-azar. 

3. F'()sino])hilia wilhont enlaigemeiit ol tlie sydeeii. 

Blood cuIUiies- -Intosiinal scpticamias or toxamias 
due tv u orms 

[bj Vagin- bowel syinploms or signs ol intestinal sehist(>- 
somiasi-. J-lxamine l.vce- foi eggs and blood for 
cosiiiophilia- Pa ers due to intestinal uvims. 

(c) Pain ill tlie a])i)eiidieular region- - Appendiiitis. 

(d) Slight diarrha'a or constipation, (ieneral disturbance 

of lieallli sliglit or niodi-iately sev ere. 

ICxaminc motions for 

1. Amcebje — Amahiasis. 

2. Enteric bacilli. Confirm by blood cultures — 

Enteroidea. 
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B. Symptonts pointing to the respiratory system 

I. Nose: — 

{a) Acute rhino-pharyngitis : — 

Examine ^cretion microscopically and culturally; — 

1. Spirochjctcs- -SpirncJuBtal rhino-pharyngitis. 

2. Micrococcus catarrhalis and similar organisms 

— Common cold, 

3. InRucnza bacillus or filterable virus present — 

Influenza. 

4. InAuenza baccilhis. or filterable virus with 

Streptococci — Streptococcal complications of 
influenza. 

{b) Nose partially Mocked ■ 

Examine swabs microscopically and cullurally for the 
Klebs-Lo(.‘lAer bacillus -Diphtheria. 

(f) Larynx: — 

More or less stridor. Jilxaniine swabs of throat for 
Klcbs-Lootller bacillus— Diphtheria. 

(d) Bronchi: -- 

Signsof \ )r onchil is. wit 1 1 or wit 1 lout blood in t he sjml um. 
Examine fresh sputum microscopically, and if 
necessary by the dark ground illumination; — 

1. Eggs— Paragonimiasis. 

2 . Spir och?et es — Bronchospirochoflosis. 

.5. Fungi — Bronchomycosis. 

4. Acid-fast organisms: — 

(a) Tubercle bacilli — Tuberculosis. 
Nucardia^-Pif/wowarv Nocardiasis. 

(c) Lungs and pleura : -- 

Physical signsof intlammat ioii of the lungs or ])leura, 
or both; — 

r. Ex|)cctoratioii chocolate - coloured — Liver 
abscess. 

2. Expi'ctonition bloody or rusty. Examine 

microscopically for the same points as under 
hiouchi and for the pn(jumocf>ccus -Pneu- 
monia. 

3. E.xpi^ oration not chocolate-coloured nor 

bloody — Diseases of lungs and pleura other 
than above. 

C. Symptoms pointing to the circulatory system 

1. Marked collapse aft cr exposure to great heat (especially 

associated with high atmospheric humidit y) or to the 
sun's rays. There may or may not have been initial 
fever — Heat syncope. 

2. Disturbed action of the heart, with severe constitu- 

tional s^ptoms and petechial eruption — Infective 
cndocaraitis. 
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D. Svmploms pointing to the urinary system *— 

(a) Urine black, due to heemoglobin: — 

1. Following on a dose of quinine — Quinine homo- 

glohinuria. 

2. With malarial parasites in numbers in blood — 

Malarial luemoglohinuria, 

3. Not associated with quinine or malarial parasites 

in numbers in the \Aooi{-- 4 ilackwater fever, 

4. Associated with the administration of some drug 

such as chlorate of potash for a sore throat — 
Toxic hccinoglohhntriu, 

{h) Suppression or maikrd dimiiiulion of tlie urine:- - 

Dilfercntiale by the liistory of the case, the region of 
inf«*ctioii. the piesence or absence of Faget’s sign, 
black vomit, -lUavkicatcr fetter or Y el low fever. 
(( ) l^'^^Nlge of large quantities ol urine: — 

Kxainine foi malarial ])arasit(‘s or other signs of 
malaria ■ c.;:.. eiilaiged and tender spleen -- 
Pcrnii ions imthfriu. 

(d) liih in tin* urine:- - 

1. AsMicialecl with hjemoglobin • HI ackwalcr fever. 

2. Not .iSM)ciat<Ml with hainoglobin: — 

(A) In epidemic form : 

J'.xamiiie blood and ui ine for sj)irocluet es. 

(i.) Mild cases Icterus castrensis levis. 
(n.i Se^'eI<‘ case with hiemorrhagos— 

I dents ciislrcnsis gravis {Weirs 
dt\\casc). 

(B) Not in epidemic form: — 

No spirorhaic!S. During or after an attack 
of typhoid 01 ptiraiyphoid icYcv— Bacillary 
jaundice \Entcric jaundice). 

E. Symptoms pointing to the rcptoducHvc system : — 

(«) ('hill, sudden ])aiii and swelling along the spermatic 
cord, with often sevenj f(*.ver, but no erysipelatous 
a])pearance of tlie ^\\\ — Endemic fnnicuHtis. 

(b) Fever after cluldbirlh. Examine the aseptically 
collected uti-riiic discharge* for streptococci and 
othei organisms Puerperal fever. 

F. Symptoms pointing to the lymphatic system ■ 

(a) Cer\'ical glands enlarged : — 

I. Most marked on the loft side, associated with 
obstinate const ijiation and mild sj^mptoms. 
Funclurt* of glands reveals no organisms-- 
Pfeiffer's glandular fever. 
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*2. Most marked in the posterior triangles of both 
^des of the neck. History of residence in sleep- 
ing sickness areas. Glandular fluid obtained by 
puncture sliows trypanosomes — Trypanosomi- 
asis^ 

3. Enlarged glands in neck and othex parts. Q^Mema 

of face with characteristic cre^pitatiou. Fugitive 
(edemas in various parts. Enlarged and tender 
splecm. Enlarged liver. Increase in size of the 
tliyroid gland, kt^sidence in Tropical South 
America— disease. 

(A) Lymph inlands anytehrre enlarged : — 

4. Pain in some lymph glands ; tender, enlarged, 

*f rifely movable under skin. Search ar(‘a drained 
by lymphatics going to gland for circular vesicle 
(»r small black or brownish necrotic area indica- 
tive of a bite. Ihinctiire (rf glands shows no 
bij)oliir plague bacilli. History of residence in 
the Akilak(‘n and Xiigataktrii of th(‘ island of 
Nij)])on, Ja])an -Tsnisitffamus/ii disease. 

(cl In^iimal or axillary f^Iands cniarf'ed 

5. Acute onset, high b^ver, gr(»at prostration. Punc- 

itii r of gl.inds reveals plague bacilli -Plaf^HC. 

6. (iradnal onst‘t, slight fever. Very mild sym])lo‘ms, 

malaise, ])ain on walking, ihguinaror crural 
glands ell la rg(*d, hard, very iiainful on pressure. 
Puncture shows sterile Iluid - Cliinalic huho, 

7. Glands culaiged, iiiilaiiied, or suppurating, with 

chancre on penis, s('plie wouiicl, or ulcer or 
^onorrhtral infection — Septic infections. 

8. Occurring in the course of one of the enteroidca 

fevers — Inicsii nal infections. 

9. High fever, lympliaugit is, associated with an 

erysipelatous condition of the skin. Blood 
cxaminatioji during night (or during the day in 
cert a in cases) re\'eals microfilai ia — Filarial 
lymphadenitis. 

G. Symptoms pointing to the muscular system : — 

(fi) Remittent or intermittent fever, with rheumatoid 
pains and abscessi's in varhms parts of the hodj’— 
Myositis purulenia tropica. 

(fc) Remittent fever, with rheumatoid pains, but no 
abscess formation. Q£deinatous patches often 
present , marked cosinophilia — Trichinosis. 

H, Symptoms poiwtii^ to the osseous system : — 

{a) Pain and tenderness, especially near a joint — Osteo- 
mvciiiis. 
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(6) Sudden attack of fever, with great tenderness over, 
and pain in, the os calcis or other tarsal bone, which 
begins to increase in size — Endemic enlargement of 
the os calcis. 

I, Symptoms pointing to the connective tissue - 

l^igors^with fever and aching or dragging sensation, and 
outline of a worm under the skin of affected area— 
Dracontiasis. 

J. Symptoms pointing to the nervous system : — 

{a) Almost any acute sign or S3’niptom pointing to the 
nervous system, including signs of mania, melan- 
cholia, or dementia, and associated with fevei',with 
or witliout enlargement of the* spleen. Examine 
blood for malarial parasites or mononucleosis — 
Malaria. 

(h) Signs of meningitis present— e.g., Kernig's sign, re- 
traction of tile licad, e.tc. Examine ccrcbro-spinal 
fluid ; — 

1. Polymorphonuclear leucocytes and cocci present — 

Epidemic cerebrospinal mmingiiis. 

2 . Trypanosomes present; also in juice from enlarged 

neck glands. Rt'sidence in Tropical Africa — 

Sleeping sukness. 

(c) Signs of acute alcoholism: — 

If picked up by the ])oIice, even if there is a smell of 
alcohol, examine sj^lecu and take blood films if 
iicccssciiy. Drunk or dying in the tropics is often a 
question of alcoholism or malaria. Fever may be 
absent in both instances — Acute alcoholism or 
malaria. 


D. DEKANr.EMENT OF SOME ORGAN. 

The signs and sympt«)ms associaied with some organ of the bedy 
may be considered under tJie following headings: — 

r. 'fhe Spleen. 

2. 'fhe. Liver. 

3. fhe Pancrias. 

4. The Suprarenal Capsules. 

5. The Parotid. 

A. The spleen : — 

I. Enlargement slight : — 

Rose-coloured spots on the abdomen, ^mptoms of 
typhoid fever. Make blood cultures and fecal cultures 
— Enteroidea fevers. 
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II. Enlarge and tender : — 

(a) Examine blood films for malarial parasites and for 

spirochsetes — Malaria or Relapsing fevers. 

(b) With oedema of the face and enlargement of the 

th3^oid and lymphatic glands and Uver. Residence 
in South America — Chagas' American trypano- 
sofniasis. * 

III. Enlargement considerable : — 

(а) (jcnerally a history of illness lasting some time, of 

which present fever is only a recurrence. Firm 
enlargement. Malarial parasites in blood — Exacer- 
bation of chronic malaria. 

(б) No malarial parasites in the blood: — 

Great increase in white blood cells with myelocytes — 

I.eukamia. 

(c) No malarial parasites and no great hicrcasi* of louco- 

cj^es in the blood: — 

1. Splenic or hepatic puncture shows Leislimaii- 

Donovan bodies Kala-azar. 

2 . Shows no Leishman-I )onovan bodies -- Febrile 

splenomegaly. 

J. Toxoplasma bodies present Toxoplasmosis, 

B. The liver : — 

Enlarged and tender: 

1. Pain in the right shoulder, rigidity of right rectus, 

diminution of movement of right side of the dia- 
phragm. ISxamiiie motions for ameebic cysts and 
the t)lood for mononucleosis (present) and malarial 
parasites (absent ) -Arnrhic liver abscess. 

2. Signs of severe sejitic infection, jaundice, etc. If 

origin of sepsis not evident, examine fajces for intes- 
tinal worms and for enteroidea micro-organisms^ ■■ 
Multiple septic liver abscesses. 

3. Slight yellowisli tinge in the sclerotic, seldom signs of 

gemnal jaundice. Patient not seriously ill. No 
amcebiasis — Tropical liver. 

C. The pancreas : — 

L With intense pain in tlie upper and left part of the abdoinc'u, 
which is distended with gas; vomiting and constipation — 
Acute pancrealitis. 

II. Signs and symptoms of diabetes: threatened KussmauPs 
coma. Recurrent attacks of fever every other day. 
Examine for malarial parasites: if absent and if only 
polymorphonucleosis give a few cto^s of quinine and 
note action on fever — Malaria and diabetes. 
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1). Suprarenal capsules : — 

Signs suggestive of aculo peritonitis — f.e., high fever, distended 
tynipiiiiitic abdomen, quick pulse. No effusion into abdo- 
minal cavity. Examine blood for malarial parasites and for 
niononucleosis. If absent , give quinine and again test blood 
-Acute malaria attacking suprarenals. 

IC. Parotid glands 

l^linful teiuhir swelling of paiotid, especially if bilateral — 
Mumps. 

11. ACUTE FEVERS WITHOUT STRIKING PHYSICAL SIGN. 

A Patient is carry ini^ on his ordinary work 

L Fever is intermittent, every third oi fourth day. Examine 
spleen for eiilargenn^nt and lenderni*ss, and examine blood 
lor malarial j)arasites and monomicleosis, which may be 
absent, ('linical .sympl«)ms aloin* may be ])Ositive-- 
Malaria! Jevers, 

II. Fevei is (jiiotklian. Jixamine splei*n lor teiidiTiiess and 
enlargement. Kxaniine blood for malarial parasites 
and mononucleosis. 11 none, gi\e ipiinine and note 
action on lever - Malaria. 

111. No malarial parasites, and(|niiiinethera])Vwithoiit effect : — 
(£i) Fulse dicrotic: slow in juoponion to the temjuTature. 
History ol several iKiys' indisposition. Tongue 
fuiTeil, eonsnpaiioii, c»r diarrhaa. Gurgling on 
])reMsiire in right iliac region. Make blood and 
ficc.d cultuie.s. and examine for enteroidea organisms 
- -Enteroidea }!^roup ojjcrcrs. 

(h) Fulse not dicrotic; slow m ])ro]H)rtJon to the tempera- 
ture,. Attack sudden, with at first jiain and tender- 
ne.ss, whicli laier dist'ippenr in the region of the 
appendix. No malarial parasites in blood- Ganr 
^ren ous a ppend kith . 

(c) Abrupt onset, catarrhal symptoms, with .sensation of 

consideiable illness and with generalized pains, often 
in e])idemic iorni -Influenza. 

(d) With or without signs of bronchitis, enlargement of 

liver and sph'eii, or with signs of broncho-pneumonia. 
Examine .sjnitum for tubercle bacilli, or if lung 
symptoms absent test cuti-reaction— phthisis 
or tuberculosis. 

{<?) Gradual onstd, temperature increasing every night. 
Headache and rheumatoid pains in body and limbs. 
Tongue furred. Blood cultures for Ja. melitensis 
andAf. patafnehtensis — Undulant fever. 
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B. Patient unable to carry on his usual duties : — 

(а) Liver and lymphatic glajids enlarged. Spleen not en- 

larged. Examine blood. Signs of great d(',struction of 
rod blood-corpuscles (presence of Bartonella bacillifortuis). 
Residence in Veru — Oroya fever. 

(б) Sudden onset, with injected conjunctivje (pink eye), high 

fever, comparatively slow j>iilse. Severe liieumatoid 
pains. Liver ainl norin.il. Palieiit iniiable, 

witli p.iin ill head and eyis. and may be delirious. 
EndiMuic area Un'Phlcbolomus llies -Pappalaci fever. 

(c) Sudden onset, with severe jiaiii in some ])art of the body 
or all over the boily. With or willumi (‘iilargenieiit of 
the lymph glands, with generally a maeiilo-pajniliir eruj)- 
tion on the third or fourlh day. ('onjnneli\ .e injected. 
Fauces congest ed. Pulse inen^ases jiroportionalely with 
the fever. Endemic area lor s^egomyia (jierhaps also 
for ('ulex fali^ans] -Dengue fever. 

(rf) Sudden onset. H vpeiasihesia ovit shins. Pains in the 
h'gs. OfliMi slight s])leni(: iMilargi'nient. Mononucleosis 
in blood. May or may not be history of as%ocial ion with 
lice. Blood e.x.iniination e.xeludes malaiia, relapsing 
fevci', etc. ‘Trem h leeer. 

(e) Sudden onset, with oi without rigois aiul jiain-.. lix.anine 
blood for malarial p.irasites-d/fl/rtrm. 

if) (in'idiial ousel. Signs of enteiie fever. Make blood and 
fiecal cultures- -Enleroidca group oj fevers. 

(") l^loud exainiiialion reveals inaiked iiolynnaphoniielear in- 
crease. Examine guiii'*, teeth, ear, nose, throat, lingers, 
toes, bones, and e\ ctv orilict* ol the body, for possibh* 
source of infection: make hl.md cultures Scplicwmiu. 

(//) Blood examiiiatioii. lixamine night and day blood for 
microlilaria* - /* ilariasis. 

(/) Examine f.cces for intestinal <\ggs, esj>ecially alter a purga- 
tive- Toxeemias due io intestinal xcorms. 

(;■) Gradual onset, with marked pains in the joints, profuse 
sweating, high fever, and relativelv slow jmise. purreil 
tongue Vndulant Jever. 

{k) Sudden onset, with hyperpyrexia, delirium, or coma asso- 
ciated with high atmospheric temperaiuri‘S ■T'/zc/'m/V 
fever {heat-stroke). 

{/) Sudden onset, with or without history of fm-er. Syncope 
associated with high atmospheric iemp('ralurcir-“//eJ£i< 
syneope. 
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FEVERS OF MORE THAN EIGHT DAYS’ 
DURATION. 

Fevers of more than eight days* said less than six duration 

may be classified as follows: — 

A. Fei)ey of iniermiiient type - 

Willi malarial parasites or pigment In blocul or with enlarged 
s])lecn: — 

1. Fever every daj” — Quotidian malaria. 

II. Intermittent fever every third d:\.y— -Tertian malaria. 

III. Intermittent fever every fourth day — Quartan malaria. 

B. Fever of the relapsing type : — 

I. Without malarial] j)arasitc-s or pigment, and not reacting 
to (juiniiK* thcrapv. Intervals lietween attacks several 
days. During ailack spiroclitetes in h\oiM\— Kclapsing 
fevers. 

II. With malarial parasit<‘S .ind no signs of spirochietes, and 
reacting to (piiiiin«‘ t luTa])y -Malaria. 

111. Without j)arasitc*s, and only one or two relapses; not 
reading to quinine tIuT.ipy. Alter a long fever ]>rc- 
suincd or proved t«» la* enteroidea in tyjie. Examine 
faeces and urine for (iiileroidea organisms — Enteroidea 
type of fever. 

C. Fei^er remittent or continuous : — 

I. RecLct ing to quinine t herapy — M alaria. 

II. Not reacting to quinine therapy. 

A. WITH MARKED PHYSICAT- SlfzNS. 

1. Well-defined local pain and tenderness • — 

Examine blood films. Leucocyt osis, blood cultures, urine 
cultures. Lastly, examine c(Tcbro-si)inal fluid (earlier 
if hca<l or spine sym])loms) Scpliccemias or ioxamias 
due to foci of deep suppuration. 

2. Signs of lung disease 

Examine sputum:— 

{a) Tubercle bacilli -Tuberculosis. 

(b) Otlier organisms and signs of pneumonia — 
Broncho-pneumonia. 

3. Organic cardiac murmurs : — 

With or without petechial eruptions. Signs of gonorrhoea 
or rheumatism — Infective endocarditis. 

4. Nervous symptoms : — 

Pain in the head, retraction of the liead. Kernig's sign. 
Examine cerebro-spinal fluid — Meningitis. 
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5. Skin eruptions : — 

(a) Rose-red spots — Enteric fevers, 

(h) Flushing of the face, with subcuticular mottling and 
severe symptoms. Typical eruption on fourth day — 
Typhus fever, 

{c) Purulent discharge from nose. Bullae, nodules, and 
ulcers in skin, with papulo-pustular eruption. 
Work with horses — Glanders, 

(d) Pustular eruption— 

(e) Dark or black pigmentation — Addison’s disease. 

6. Enlarged lymphatic glands — Hodgkin’s disease, 

7. Tenderness in a bone, especially near a joint. Blood 

cultures — Osteomyelitis, 

8. Nodules and tenderness in muscles. Puncture the nodules 

and examine: — 

(i?) Pus -Purulent myositis, 

(h) F i lar ia — Pilariasis, 

(). Splenic enlargement : • 

Examine blood: - 

(r/) Marked iiici easeof lyniphocyles or leucocytes with 
niyeloc yt es - Leukremia, 

(/->) Malarial parasites or pigment in U*ucocytes — 
Malaria. 

Splenic or hepatic puncture 

(a) Malarial i)arasites or pigment — Malaria. 

(b) Leishmania parasites — Kala-azar, 

{c'\ Absence of l.eishniaiiia Splenomegaly t 

febrile form. 

(d) Toxoplasma l)*>di(*s ]>nseiil Toxoplasmosis. 


B. WriTIOlJT MARKED PHYSICAL SIGNS. 

A. Intermittent fevers : - 

I. Fever every third or fourth day — Malaria, 

II. Fever every day. lixaminc blood : — 

1. Malarial parasites or distinct mononucleosis- Malaria. 

2. Malarial parasites absent; distinct polymorpholouco- 

cytosis — Septic fevers. 

B. Relapsing fevers : — 

Fever for several days after period of ap3n‘exia — Relapsing 
fevers. 

C. Remittent and continuous fevers : — 

I. Benefited by quininei with or without parasites in blood — 
Malaria. 
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II. Not benefit od bjMiuiniiic: — 

{a) Test tlu* serum relictions for typfuiid and the para- 
typlioids, and the otlier common enl oroide organ- 
isms of the period and locality. Confirm by blood 
cult mi‘S —large quant itics, io*c.c.. of blood taken 
at night — or by niccal cultures - E'ntcroidca ^roup. 

(h) Test for Medit«Tr.inean fever by sunn reactions and 

blood ciiltun'S V mhilanl Jc.'cr. 

(e) Culture of a^e])lirally collected urine IWrlitis. 

(d) lixainine motions for eggs ol inti'^tinal worms ln~ 
Icslinal toxcemitis due io \corms. 

(<*) Wasscrmanii rv^xcium — Syphilis. 

(f) Ciiti reaction for tuberculosis Tuberculosis. 

(g) Other causes having bi‘en excluded. Bodily tempera- 

ture ()c/’-Toi ■ K. : shows only slight rise once a dfiy. 
Tat lent indisjiosed during the attack— inlcr^ 
mitlcnt jever. 

(Ii) Vatieiit re^'iding in locality with high atmospheric 
t(*inj>eratures. Patient not indis)>osed during the 
attack • Ijia heat leeer. 

(i) Same as in (g), bni in rhildriMi with higher teni])eia- 

ture.s, n)5'-io| F., or inoie ///g// intermittent 

Jerers. 

CHRONIC FEVERS. 

By the term* chronic levers 'we mean those wliichccmtinue longer 
than six weeks. 

A. Intermittent in type : 

I. Occurring every thinl day. »vilh t*nlargt'meni of the spleen 
and malarial ])arasit«-s, or yiehling to ([uiiiine therapy— 
Tertian malaria. 

II. Occurring <ivery fourth day, with enlargement of the 
spleen, and malarial parasites or ])igment in the blootl, 
or yielding t(» (piiiiiiie lheia]»y- Quartan malaria. 

III. Occuiring every day, w'th enlaigi'inent of the spleen and 

malarial parasites, yielding to (iiiinine therripy — 
Quotidian malaria. 

B. Relapsinfi in type - 

Attacks of fever lasting a few days, sc^parated by intervals of 
several days, with .severe symptoms. Exmninc blood for 
spirochaites. If necessary, inject monkeys and examine 
blood during an attack of fev(T for spirorhaites— Relapsing 
fevers. 
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C. Remittent or continuous in type : — 

1. Benefited by quinine therapy — Malaria. 

II . Apparently not benefited by quinine thtTapy : — 

[a) Ulcers or tumours present in some part of the body. 
Examine thoroughly, including nose, naso-pharynx, 
and all apertures of* body. Especially examine the 
teeth, particularly crowned teeth or bridges. Ex- 
amine fingers and toes carefully— .Sr/>//V infection or 
absorption. 

(/>) Cutaneous dark picimcntation a marked feature : — 

1. Examine spleen for enlargement and blood for 

malarial ])arasitcs or mononuclcosi*^. Insuffi- 
cient quinine administered — Malaria. 

2. Fever g(*nerallv absent. No signs of malaria. 

V»)niiting at times. Weakness, etc.— 
disease. 

(e) Spleni : enlargement a marked feature 

I. Examine blood films: — 

No malarial parasites seen. 

(a) Marked increase in white cells, lymjihocytes, 

or with mvelocvtes / cukumia. 

(b^ ilaxing excluded leukamia, hut not bejorc, 
examine blood obtained by splenic punc- 
ture: — 

1. Malarial pigment nr parasites ])resent — 

Malaria. 

2. Leishinaii-Donovan bodies present— Kala- 

a:ar. 

3. T-eisliinan - Donovan bodies absent — 

Febrile splenomei^alv. 

Toxo])lasma-like bodies jiresent— Toxo- 
plasmatic febrile splenomegaly. 

5. All ] )ara sites absent- 

(d) (Edema a marked feature - 

I. Examine l>lood for malarial pigment, parasitt'S, 
or raononiicl(‘Osis, and the sideeii foi enlarge- 
. inent -Chronic malaria. 

II. No signs of malaria:— 

(A) Examine motions for eggs of intestinal 
worms, especially ancylostoma ova — 
A nkylostomiasis. 

(b) No eggs or signs of worms. In South 

America. Examine blood during an attack 
of fever for try])aiiosomcs— CAagas' 
disease. 
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{$) ItUestittal indigestion a marked feature : — 

I. Examine motions after test-meal for muscle 
fibres, fat globules; extract fat. Examine urine 
for Cammidge’s reaction. Fever not a marked 
symptom — Chronic pancreatitis. 

II. Attacks of fcvor a marked s3nnptom. No muscle 
fibres, etc., in motions. No Cammidge's urin- 
ary reaction. Examine ficces after a pr.rge for 
eggs of intestinal worms, and if_ absent, for 
micro-organisms of proteus and allied groups — 
Intestinm infections and toxamias in helmin- 
thiasis. 

if) Enlarged lymphatic glands a marked feature : — 

I. Fever not a marked feature; glands very much 

<!iilarged in many parts of tne borly. No very 
great increase in the number of leucocytes- - 
Hodgkin's disease. 

II. Attacks of levtr a marked feature. Glands only 

moderately enlarged, esjiecially in the posterior 
triangles ol the neck. Residence in Trojncal 
.Africa. Exiunine gland juice for trypanosomes 
— Sleeping sickness. 

Summary. 

This small sketch of the diagnosis of certain tropical fevers may 
he found useful when read in conjunction with the preceding 
chapters. We would, however, again emphasize the point that 
the only method of diagnosing fevers is by long bedside experience, 
as.sociatcd with careful laboratory work. 
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CHAPTER LXI 

FRAMBCESIA TROPICA 


Synonyms — Deiinition —History - (■eo*'ra]>bLcal (listribiiliuii jlitioIoi;y — 
Jiistopci t1ioluf;y -Symjiloinatolojiy Diagnosis-- l^ogtiosis- -rrcalmcnl 
— PiTiphylaxis- --Kc'leri'iu c-.s. 

Synonyms. — In the Hritisli Colonies the disnise is usujillv call<*d 
‘ yaw-^*; in ihe French coloiii(‘S ‘ pian.’ In Venezuela ami otlier 
South VnuTicanconntriesllienaine* Inibas ’ ismuch usi^d. Ciennan 
ami Italian authors generally use the term * Framlxrsia.* wliich was 
first used by Sauvage in 17^4) on account of the raspberrv-lik«* 
appearance of the erinitive elements. Charlonis in iSSj suggested 
the term ‘ Polypa]nlloma tropicum*: Xoc, Stevenel, and Iman 
introduced the term ' Casiellani’s spirocha‘tosis/ Da Matta *Cas- 
lellani's trepoiuiiiosis,’ and Violle the term ‘entaneons S])irocli:e- 
tosis.' Other local names are ‘gatloo* (West C-oas^ ot Afiica), 
' clubi ' ((iold Co«isi), ‘ Iramosi ’ (Calabar), ‘ ab onkine ' (Gaboon), 
‘ nkoiilou,’ * tetia' (Congo Coast), ‘ moinba ' (Angola), * ]>arangi ’ 
(Ceylon), ‘ Iniena ' (Burma), ‘ puru ' (Borneo. Federati^d Malay 
States), 'patek' (l)ute.h Indies), ‘ Kmga ' (New Caledonia and 
Loyalty Lskinds), ‘coco’ (Fiji), * Iona ' (Tonga Island), ‘ luj)ani 
lono' (Samoa), * gabs ])ateios* (some ])arts of the IMiilippine 
Islands), * ki-mo * (French Indo-C'hina). 

Definition.-— A tropical s])<*cifie inleciimis and contagious disease 
caused by Trelynncma pertenue (!)astellaiii. ami characierizc^l by a 
frambtxisiforni granulomatous em])tioii. 

History. — li hasbe.en suggest cmI by Hume. Adams, and others that 
framboesia wms the disease which afflicted the Israelites during their 
emigration from F2gypl, and that therelore the term ‘ saraat ’ 
in the thirteenth chapter of Leviticus does not mean leprosy, as 
usually translated. Ali Abbas and Avicenna, who wrote at the 
end of the tenth century, mention a disease called ‘ safat,' or 
' saJiafati,* with symptoms not unlike those of frambeesia; but most 
authors are of the opinion that the disease referred to by the two 
Arabian physicians was syphilis. Tin* study of the disease first 
began to engage the attention of European physicians afttT the 
discovery ot America. Oviedo y Valdez (147S-1557) describes it in 
his work, ‘ Historia General e Natural de las Indias.’ Piso (1648) 
refers to the malady in his work, ' De Miidicina Brasilieiisis.* Roche- 
fort (1656), Raymond Breton (1665), Labat (1094), report it 
from the West Indies, stating that it occurs frequently among the 
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natives (CaribsJ, who called it ‘ pyans/ or ' yaya.' Bontius, in 1718, 
reported that framboesia was endemic not only in the West Indies, 
but also in Java, Sumatra, and other Dutch colonies of the. East, 
where it was known by the name of ‘ anboyna pox,' or * pimple.' 
In the days of the slave-trade, outbreaks of frambeesia frequently 
occurred in the crowded ships carrying African slaves to America. 
Special hospitals for the isolation and treatment of slaves suffering 
from the disease were built on all the important estates in the West 
Indies. Occasionally in the countries in which it is endemic the 
disease may increase to such an extent as to cause veritable epi- 
demics. An example of such an epidejuic occurred in Dominica in 
1871, when two special segregation hosi)itals had to be built for 
framboesia patients. 

In 1769 an outbreak of a peculiar disease occurred in Scotland. 
It was called ' sibbens,’ or ' '^ivvens ' (sivH, Celtic for raspberry), 
and was apparently imported by sailors belonging to a vessel coming 
from the West Indies, which was wrecked off Wigton in Cumberland. 

The so-called ' button scurvy ' of Ireland, endemic there in the 
eighteenth and the beginning of the nijU'teenth centuries; the 
‘ radesyge,?. which broke out in Sweden and Norway in 1710; and 
the ‘ inal do cliicot * in Canada, have like.wise been considered by 
some writers to be forms of framba‘sia. 

Several authors have endeavoured to distinguish between 'yaws/ 

‘ pian,' ' boubas,* and ‘ parangi ' ; but those who have had the oppor- 
tunity to study the disease in different countries have all come to 
the conclusion that ‘ Viaws,’ ‘ pian,* ' boubas,' and ‘ parangi,' are 
simply different names for the same disease, though or course each 
of those terms is often used by natives to cover several closely 
allied conditions. The term * boubas,* for instance, is used by the 
inhabitants of Brazil for various ulcerative conditions, such as 
frambeesia, hashmaniasis, and blastomycosis, but most of the 
medical South American authorities use it as a .synonym for fram- 
bcesia. Unfortunately, Breda us('cl it to denote a form of leisli- 
maniasis, and caused much confusion. The cxjuiriniental researches 
of one of us in cases of framlKcsia contrsicted in different parts of 
the world (tropical America, East and West Africa, etc.) show that 
'yaws,* 'pian,* ‘boubas/ and 'parangi,' are merely synonyms, 
but it is possible that there may be. several varieties of the spiro- 
chjet e which is the cause of t he disease. 

Since the time of Labat several authors have ujdield the syphilitic 
nature of framboesia. This thec»ry was su]>]>orted at one time by 
Sir J. Hutchinson. In recent times the disease has been investi- 
gate, both clinically and experimentally, by a large number of 
observers. 

In 1882 Charlouis proved by actual experiment that syphilis and 
framboesia are two different maladies. The clinical investigation of 
the disease by Numa Rat was also of great value. His report, 
published in 1891, has become classical. 

Among the more recent observers who have investigated the 
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disease in various inirts of llu; tropics arc Ncisser, Daniels, Wdlman, 
Jcanselme, Powell, Braush, Marlin, Halberstadtcr, von Prowazek, 
Ashburn, J. Craig, Nichols, Strong, Flu, Noc, Stcvonel, Iman, 
Da Malta. Spronk, Shcnnan, Schuflncr, Maul, and many otlicrs. 

Geographical Distribution.— Franibasia is essentially a tropical 
disease, as few, if Jiny, genuine cases have been reported fioni 
places outsidci the tropical and subtropical zone, and in the tropics 
it isnevei found on the mount aiiis and cold districts, as we remarked 
in the previous editions of this manual. Bahr states that cases 
who have contiaeted the disease at a higher elevation than 800 feet 
are very rare. At the ]iiesent time a skhi disease not unlike 
framl>cesia has been reported irom Greece by several writers. 





I’XU. Ort ) - ‘ I n.'' 1 r.ll I IH'N fl- I’RAMPOSJA Tkopica 

Africa,- -rjie till recently was said to be \'ery rare in 

the nortJieni regiiuiN of iJie cont iin-iit , though some cai-cs were 
reported from .Mgeria ; the relies of (rabbi and Sabella have, 
demonstrated, 111 )We\ er. that it is common in Tripoli. It is appar- 
ently rare in Egyiu, iliougli, according to some writers, it is 
ob'^erved fairly fieipiently iti the Sudan. It is very common on 
the West Coast, es])eciaJly on the Gabo(»n Ki\er, in the Congo Free 
State, and in Angola. Tlie disease is quite commqn in Nigeria, 
ft is also found in Mozambique, in Madagascar, ami the Comoro 
Islands, fn Uganda and the region of the Great Lakes it is occa- 
sionally met with. It has been noted among the Kaffirs in South 
Africa, near Kimberley, by Griffith, and by many other observers 
in several other districts of South Africa, Rhodesia, and Nyasaland. 

Aiia , — The disease is very common in the Malay Peninsula, 
Assam, Upper Burma, Siam, Java, Batavia, and is extremely 
frequent in Ceylon, where the number of cases treated in the 
Government Ho.spitals during the last ten yeais has been on the 
average 3,500 per year, and it must be noted that the patients 
treated in hospitals represent only a small portion of all the cases. 
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In India it is very rare, though small outbreaks of the disea^ 
have been described by various observers. It occurs in certain 
parts of China, but is unknown in Japan and the central and west^n 
regions of tlie Asiatic continent. It is present in the Philippine 
Islands. 

-It is very common in the West Indies, and occurs in 
Britisli Guiana, Venezuela, Colombia, and Brazil. Ciises have been 
re]>orted from the southern Ihiitod Slates, hut never from the 
northern States iu)r from Canada. Kecentl}' Wood has recorded 
a case in a white child in North Carolina. ‘ I 

Aiislralasia. — The disease is present in Northern Australia, and 
occurs freqnciitly in many of the* Pacifu: Ocean islands — Samoa, 
New Hebrides, New Caled<»nia, anil Fiji. It is absent in New 
Zccdand and Tasmania. 

/Etiology.- -Different kinds of bacteria have been described as 
causative agents of framlxrsia. £)ijkman found some ])eculiar 
bticilli ; Pariez observed numerous micrococci ; Powell, in 1896, culti- 
valed from two cases a yeast ; Nicholls and Watts, in 1899. isolatcil 
a coccus which, inoculated ifito animals, failed to rei>rodiice the 
disease. In February, io^>3, Cjislellani observed a Trepimefna, or 
spirillum, as he thoiiglit it at the time. This organism, which he 
called r. perienne, i.s now generally admitted to be the cause of the 
disease*. For the description of tlie organism, see p. 457. 

Incidence of the T, perlcnuc in FramiKVsta Lesions.’- Tlie presence 
of the Treponema is constant in the primary lesion tind in the un- 
broken papules of the general cmj>tion. It may be found in the 
spleen, lymphatic glands, and bone-marrow. In the blood it has 
not yet been demonstrated microscopically, tliongh there is no 
doubt tliat the blood of the general circulation is infectious, inas- 
much as monkeys inoculated with it develop typical yaws lesions 
ill which the Treponema is abundantly present. The Treponema is 
absent in the ccrebi o-spinal fluid, and generally in the tertiary 
lesions. 

Bacteriological Flora found in Open Sores of Framheesia . — ^Wliile 
T. pertenue is the only germ found in the. non-ulccrated lesions, the 
ulccrat cd lesions of frambiesia are soon invaded by all kinds of germs. 
Apart from innumerable ]>acleria, various kinds of spirocha;tes are 
present. Gnc form is rather thick, and takes up the stain easily. 
It is morphologically very similar to the SpirocJueta refrin^ens of 
Schaudinn. Another form js-tliiii. delicate, with coils varying in 
size and number, and with bliinl extremities — S. ohtusa Castcllani. 
A third form is likewise! thin and delicate, but tapers at both ends 
— S. acuminata Caslellani: T. pertenue is also present in jnany 
cases. 

Inoculaiion Experiments of Framlxcsia in Man. — Panlct, in 
1848, inoculated fourteen negroes with the secretion taken from 
framboctic granulomata. All of them developed framboe.«ia, the 
inoculation period varying from twelve to twenty days, when at 
the of inoculation in ten cases the first nodule appeared, soon 
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followed by a typical general eruption. In two cases apparently 
the eruption did not start from the seat of inoculation. 

Charlouis, in i88i, inoculated thirty-two Chinese prisoners, who 
had never suffered from the disease, with crusts and scrapings from 
a case of yaws. The disease developed in twenty- eight of them, 
beginning invariably at the seat of inoculation. Moreover, he 
inoculated a jiativc suffering from typical yaws with syphilis. The 
inoculation was quite successful, a primary syphilitic sore develop- 
ing, followed by all the usual types of secondary eruption. That 
yaws patients are not immune against syidiilis is proved iilso by 
Powell and Nichols and otlicrs. who have described several cases 
of syphilis sui)erveniiig on yaws. Syphilitic patients iiijiy contract 
franibo.*^i:t naturally and expiriiiu-nt.'illy. 

Inoculation Experi- 
ments in Monkeys and 
Other . 1 nimah . — X eis- 
ser, Pn>wazek, llalbei- 
stadie-r in Java, and 
shortly afterwards Cas- 
lellani in Ciyloii, ha\i‘ 
shown that monkey?* 
are susceptible to fram- 
brtjsia. According lo 
tlieir exi)erimciits, lll(^ 
inoculation period vari(js 
from a minimum of six- 
teen days to a maxi- 
mum of niiiety-two. 

The ap]>carance of the 
lesions developing at the 
seat of inoculcitioji 
pnictically the same in 
all cases — viz., an inlii- 
trated spot slowly in- 
creasing in size, and 
soon becoiunig moist, I lie secretion drying into a thick crust. 
Removal ol the crust exiioses a raw, graiinlatiug, red surface. 

Ill the monkeys of a low class (genus Macacits, genus Senmopi- 
theens) the eruption is. as a rule, localized u) the scat of inoculation. 
The infection, however, is general, as is proved by the presence of 
2\ pcrteniie in the spleen and lymphatic glands besides the local 
lesions. Ualbcrstadier has obtained a general eruption in oiirang- 
outangs. According to Castellani's experiments, splenic blood, ob- 
tained by puncturing the spleen of a patient affcxited with fram- 
boesia, can reproduce the disease in monkeys. 1 he inoculation of 
the blood of the general circulation also may occasionally produce 
the disease. The inoculation of cerebro-spinal fluid into normal 
monkeys has always proved negative. 

Neisser, Halberstadlcr, von Prowazek in Java, and later Caslellani 
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in Ceylon, have, proved that monkeys successfully inoculated with 
framhoisia do not thereby become immune to syphilis, and, vice 
versa, monkeys successfully inoculated with syphilis do not thereby 
become immune to frambocsia. According to Levaditi, monkeys 
immuui/ed for yaws do not accpiirc any immunity for syphilis, but 
monkeys immunized for syjjhilis may acquire a partial immunity 
for framba‘sia. According to Ashbum and Craig, monkeys of the 
species Cynomol^jiis philippinensis are suscej)liblc to framboesia, 
but not to sy])hilis. 

The following facts arc in favour of the 2*. pertenue being the 
s])ecific cause (»i Iramlxesia: — 

1. In the iion-ulceral ed pajmh-s, in the sj)leen, in the lynitdiatic 
glands of Iramlxesia ]xitients, as well as in m*>culated moiikeys, 
the T. pcrteniic is tlu^ oiilv oiganiMii jaeseiit. N(» oilier germ 
can be deni oust rat e<l either microsco]>ically or by cultural 
methods. 

2. The extract ol framlvesia material containing the T. pcricnue, 
but, so far as our pr(‘M‘m met bods of investigation permit us to say, 
no other germs, is etfective wlii-ii inoculated into monkeys. 

3- The extract of lr.imbo ''i.i inaleiial from wliich the jT. pertenue, 
has be.en removed by flit rat M»n 1m*i:(iiu«*s inert, and monkeys inocu- 
lated with it do uoi coiuiacl the<lisea^e. 

Preuisi^osin(; ('AUShS.— A'^ is the case in other infectious diseases, 
dirt and other insanitary conditions ta\our to a certain extent 
the develojmie.nt aiul ilisseminat ion ol the disease. The malady 
IS rare among Jiiiropeaiis, an also among the better-class natives, 
who live amidst good san rv <iiriouiiilings. vvliih' il is very 
common among the vill.igei and low-caste natives, who live in 
uncleanly oviMxiowdnl Inns Sex d<»es not exercise any influence, 
nor does age to any gre.it f xtent, llioiigli the diseasi* is moie fre- 
c|uently met with in childrri and vonng people. The native prac- 
titioners of Ceylon are inc iiied to asciila* an imiiorlant predis- 
posing inlluence to cerl.iiii fo(Kb Some incriminate kind 
fish called ' ball.i mai,' oliiei a ceieal known as ' knrrakan.' 
Diiprcy inculpates in the West Iiidii-s the abuse oi mango fruit. 

Histopathology.- -'lln* histopatliology of frambasia has been in- 
vestigated bv Unna. Macleod. Je.inselme. riehn, and iimre recently 
by Schulfiier, Marshall, Slieiinaii, Siebert, Ashbnrn, Craig, and Ldhe. 
In the framlxetic p.ii)uies the Mirface e])ithelinm is greatly increased 
in thickness, and nnmerous elongated down-growths are seen. The 
epithelial layeis show many jratches, in whicli the epithelial cells aie 
.swollen, vacuolated, and degenerating. Small, sharply circum- 
scribed areas are also >een coiitaiiiiiig ]>olymorphonuclear leucocytes 
and detritus. The layers near the coriuin and its processes are, 
however, almost normal in appearance. The connective-tissue 
corium forms a thin layer, from which narrow, elongated, papillary 
proce,sses pass into the epitlielium, some of them nearly reaching 
the surface. Tin; corium is the scat of marked cedema. Tlierc is a 
diffuse cellular infiLiration made up of polymorphonuclear leuco- 
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cytes, large and small mononuclear leucocytes, eosinupliiles, plasma 
cells, mast cells, connective-tissue cells, and soim^ extravasated 
erythrocytes. In the older nodules tlic plasma cells are preseul 
in such enormous numbers as to dominate all the others. Macle4)cl 
has shown that there is no perivascular mononuclear infiltration 
so characteristic of syphilis, nor 
any endothelial proliferation in | 
the vessel walls. The framlxrtic 
lesion also differs from that of 
syphilis in affecting the epithelium 
rather than the cutis, in the more 
considerable (edema, and in the 
absence, as a rule, of the giant 
cells. 

When tlie framlwetic gramilo- 
mat a lniv(» r(*achod a cert ain st age, 
a very \V(;ll-mark<Ml liyp(Tk(Ta- 
tosi^ is nolice.ible. One of us lias 
called iitttnition to the appearance 
of the films taken in tlie usual 
way from the graniilomala, and 
stained according to Leislnnairs 
method. In siicli films it is inttT- 
csting to nolo the presiuice of a 
large nnmlMT of polychromatic 
red blood colls of V('ry diffor«*nt 
sizes, some much huger than the 
normal erythrocytes, some iniic.h 
.smalhT. Tliey .'ire stained de**]) 
or light blue instead of ]nnk. and 
sometimes hav(! a granular aj)jK'ar- 
ance. The* lenc<Kytoh jjresent in 
the films frequently contain in 
their protoplasm, and sometimes 
in their nuclei, roundish or oval, 
more or less deeply bine sf aim'd 
bodies, which are ju'obably ]>oly- 
cliroinatic micro-('i ythrocvle'^ en- 
gulfed by phagocvt4’S. Some «)f 

these bodies orcsent neeuliar : Puimary 

incse nouus prcsi ni pn unar suowin*, viiv Primary 

chromatin dots. In such films Li-sion ik i^'k vmihksom.a m-.j.ow 

the Treponemata are .almost con- rni- Uh.ht Knck. 

stantly found. The Treponemata 

may be put in evidence also in sections by using tlu'. Volpino- 
Bcrtarelli or Levaditi*s silver staining, as used by Sjironk, Shennan, 
and Schiiffner. The cxaininatitm of sections so stained shows that 


the parasite is mostly found in the epithelial layers. 

Symptomatology.— Tlie course of frambeesia may be divided into 
three periods — a primary stage, comprising the development of the 
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primary lesion or f ramba'soma : a secondary or grannlomuioiis si age, 
during which thr characteristic frambiclic gramilomatons eruption 
amears; a tertiary or late stage, in which the late manifestations 
«I the disease ilevclop— deep ulcerations and giunmatous-like 
nodules. A fourth peri4)d may perhaps be added (paraframba*sial 
affections). This division into three or four periods is, of course, 
somewhat arbitrary, as symptoms considered io be characteristic 
of one peri(»d may make their appearance in another: tertiary 
symptoms, for instance, may appear during the secondary stage. 

It has b(jen stated again and again that tlu' whole course of the 
disease lasts from three to six mouths in children, and six to twelve 
in adults, but accord ijig to our (‘-\])erience it has a much longer 
duration, and unless it becomes (‘xtincl afUT the secondary stage 
it may extend to many years. Indeed, we believe that in a certain 
number of cases, altliough t here are periods during which the pat ient 
is apparently free from sym])toms, the infection is merely latent, 
and sooner or later gives rise to renewed manifestations. 

The Primary Stage: FrambcBsoma.— After a period of incu- 
bation. varying in time between two to four weeks, chiiracterized 
often by signs of malaise, rheumatoid jiaius. lieadache, irregular 
rise of temperature*, the ])riinar\- lesion or framba^soma appears at 
the seat of imicnlaiioii. which is" always extragenital. The primary 
lesion is a jiapiile, wliich alter about a week becomes moist , develop- 
ing a yellowish se'cretion, which dries into a crust. Often at the 
place of inoculation several papules a])j)ear, beconu* moist, and 
coalesce into a single eleimiil, covned by a thick crust. If after 
some days the crust is r<'nu)ved, the primary sor<‘ will fippear as an 
ulcer, not rarely of large dimensi(»ns. with ch*an-cul edges and a 
granulating fundus. This ulcer m.iy lu^al, leaving a whiti.sli scJir, 
which may later b^^conle pigmented: or in other ca.scs it may 
develop into a granulomatous mass, not dissimilar to the granulo- 
mata of the secondary eruption, wliich a])])ear later on, but fre- 
quently much larger. This large single jirojecting nodule is called 
^mother yaw,* or ' maman ])ian * in Fr(*ncli patois, * buba madre * 
in Columbia of South America. Occasionally round it, before I be 
general eruption begins, several smaller granulomata (h'velop like 
satellites. The primary scire never feels indurated, and is often 
painful during the first stage of develojiiiunt. Later it maybe quite* 
painless. Occasiemally there may be ])ruritus. The proximal 
lymphatic glands may ber.omc lianl and (*nlarge.d, but lliey do not 
suppurate. 

The scat of the jirimary sore is usually oxtragonital. The lesion 
may develop on an old uiceratioii, an itch pustule, an insex:! bite, a 
wound, or a vaccination mark. The smallest alirasion is sufficient 
for the entrance of the virus. Most of our female patients pre- 
sented the primary sore on one of the mammae, developing on some 
crack or abrasion of the nipple and areola. In several other women 
the primary lesion was found on the dcin of the trunk, just above 
the flip, this being due to the custom of the Ceylon woman carrying 
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her child astSride of tlie hip. Any fnunboctic oU'incm prosc^ni on 
the scrotum or nates of the child, beuig continually rubbed against 
the skin of the mother, is likely to cause infection in the latter 
through any slight abrasion already jirescnt, or brought about by 
the friction. In men and children the primary lesion is frequently 
found on the hands, arms, and legs, but it may doveloji ()n any 
part of the body. 
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Mother with the Primary Lesion (KRAMKa'*s()MA) on iiif J-eet Mamma. 

The primary lesion or framlwsoma may heal before the general 
eruption begins, but, as a rule, is still present when the secondary 
eruption appears. We observed a case in which the primary lesion 
was still present six months after its first appearance, anil wlien 
the secondary granulomatous eruption had nearly undergone com- 
plete involution. The duration of the primary lesion, therefore, 
may vary between a few weeks and several inonihs. The primary 
lesion leaves a whitish scar, which later on may become pigmented. 
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In soin« cases the scar is small and smooth, in others it is large and 
very tliick. It is to be noted, however, that in Ceylon the dis- 
figuring sctar so frequently seen is partly due to the*custom the 
natives Iiavc of caiiicrizing the sore deeply by very primitive 
methods. In other cases the large disfiguring cic.drix is due to 
the framboesoma having developed .on an old ulcer, which on healing 
leaves a coarse scar. 
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The Secondary or Granulomatous Stage.- -'fhe ge.ncral eruption 
usually begins b(^twe<‘n one ami 1 hi numtlis after the first appear- 
ance of the primary lesion. It is ])n*ceded by malaise, headache, 
severe pains in tlic muscles, joints, and bones. In some cases there 
may be fever of an intermittent tyjic. 1'he patient, liow^'ver, is 
ordinarily able t o at tend to liis work. The general erupt ion develops 
as follows: minute roundish papules, the size of pin-heads, appear 
on various parts of the body; .some papules soon show a yellow 
point or minute yellow crust at their a])cx. Most of the papules 
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remain of practically the same size for many weeks, and disapi)car, 
leaving occasionally some furfuraceous patches : others become 
larger, several often coalescing, and frequently acquiring a djirk 
areola in natives, a reddish one in Europeans. Some of pie larger 
papules increase in size, and develop into the charfict eristic large 
granulomatous nodules covered with a crust, lioncy-yellow or 
brownish, formed of desiccated secretion. If the crust covering 
the gramilomata be removed, there will be seen a raw surface 
throwing up red or yellowish fungoid granulations secreting a thin, 



slightly ])iiruleiil secretion, which soon dries into a crust. 
frainb(Ctic granulomata are of varit>us size, from a large pea to a 
nut, and may be found on practically any part of the body. They 
are extremely common on the upper anrl lower limbs, and on the 
face. On tlie scalp they are very rare. They may form rings round 
tlie mouth and anus, and may enclose sound ^iii (so-called yaws 
ringworm). They may remain of the same size and iippc^yancc for 
months. Often, after a few weeks, the secretion diminishes, and 
a process of hyperkeratosis sets in. They then become of much 
harder consistency, and some of them, especially those on the 
dorsum of the feet and toes, may bo covered with numerous small, 
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Irird, verrucose-like protuberances. In the majority* of cases — 
within three to six months in children, and six to twelve months 
in .adults — the granulomata dry up, shrink, and disappear, leaving 
dark hyperpigmented spots, or occasionally apigmented areas, on 
their site, which are most persistent. In some cases the granulo- 
matous eruption may continue for several years, new crops of 
nodules appearing from time to time in succession. Each Iram- 
bcetic granuloma generally undergoes involution within two to four 
months, leaving behind, as a rule, a dark area or, more rarely, a 
depigmented spot. Occasionally, however, the granuloma does not 
regress so soop. In one of our patients a single granuloma i)ersisted 
for two 3^cars after all the others had disappeared. 
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The granulomata are seldom painful, unless they develop between 
the toes, on the soles of the feet, or round the nails. Thw very 
often cause itching. Tlic patie.nt often exhales a peculiar onensivc 
odour, which has been variously- described as sour or musty. This 
is probably due to the growth of various bacteria, representing 
secondary infections beneath the crusts of the granulomata. This 
offensive odour is especiaUy noticeable when the secondary infec- 
tion is due to bacilli of Vincent’s fusiform type and coarse spiro- 
chaetes. In such cases, if the sores are well wa^ed with pcrchioride 
solution for two or three days, these organisms disappear, and the 
smell is no longer noticeable, though the granulomata do not under- 
go any change. Though the framboetic granuloma is the charac- 
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Fig. 6q3. — Frambcesia: Eruption on the Hands. 
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teristjc cru])tiou ol the bucondary stage, there arc during this stage 
other types of eruption or frambeesides — ^papular, scaly, and occa- 
sionally ulcerative. An average ordinary case will present at the 
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: Fr;. 695 — Fkambcesia: Granulomata on the Heels of tiif. Feki. 

same time several typical frambeesiform granulomata, numerous 
small reddish papules with the epidermis intact, other papules 
which have become moist and arc covered by a tiny yellow crust. 
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several furfuraceous piuchcs here and there, and spots ot iiicrcasid 
pigmentation at the place of previous gr.anulomata. Occasionally 
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I'lG. 697 . — J'kambgesta: Lesions on Sole of I-’oot. 

some granuloinata brc.ik down, and large irregular ulcers form, 
presenting in their centre reddish pajjilloinatous masses, which in 
our experience do not usually heal spoiiLaucoiisly. At times in 
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the latter period of the secondary stage peculiar roundish or irregu- 
larly outlined whitish patches are present, especially on the back 
and arms, with a nut meg-grater-like surface. On closer obscTva- 
tion these patches arc seen to consist of numerous hard, conical 
papules, containing in their centre an epidermic plug, which is 
easily removed, leaving a depiession in the papules. Sometimes 
the plugs are spiny, and in this case the eruption closely resembles 
lichen spinulosus. 

Eruptions on the Palms and Soles. — ^The granule malous 
eruption very frc«tuently attacks the soles of the feet. At first 
dark brownish or intensely livid spots ai>pear; the thick epidermis 
is gradually pierced by framlxesial nodules similar to those found 
in other regions of the body. This affection of the s«)lcs is very 
painful; the natives of Ceyhui call it ‘ diimas.' Similar lesions may 
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occur on the hands. Tln^ granulomatous infiltration may attack 
the matrix and iinirgiiib of the nails (frambcutic onychia and par- 
onychia). The nails become lliickeiicd, dry, brittle, and may be 
cast off entirely, though later they grow again. 

After the gramilomala have dis;ip])e:u‘ed, occasionally at the 
same time peeling, whitish patches may he seen on the palms of 
the hands and soles of the feet clo.sely resembling the syphilitic 
psoriasis palmaris and planlaris. 

Peculiar Pitted Frambosside of the Palms of the Hands.—- 
In several cases in the latter part of the secondary stage hard, lound, 
flattened papules or small nodules, having a thick, hard, epidermic 
plug in their centre, may be observed on the palms and wrists. This 

S ing falls off spontaneously or is easily pulled out, when a deep 
epression remains. The papules gradually disappear, but the de- 
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pressions remain, and the palms acquire a peculiar pitted appear- 
ance. This condition of the palms may remain uncliangcd for 
several years after all symptoms of friuilbcesia have disappeared. 
A somewhat similar appearance of the soles of the feet is occasionally 
met with. 

Lesions of the Hair and Nails. — ^We have ne\cr noticed any 
chaJigc in the appearance of the hair, or alopecia. A few hair- 
follicles may be destroyed when the granulomata develop on the 
scalp, which, liowevcr, seldom occurs. 

Lesions of Mucosas. — ^Thesc arc not very common. During the 
sccoTulnry sinall grannlomatous nodules may develop at the 
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base of the tongue, also whitish patches closely resembling syphilitic 
leukoplakia. Small graiiulomata may develop on the nasal 
mucosa. 

CoNSTiTunoNAL SYMPTOMS — F^cr,~As already stated, ^e^'cr is 
frecjuently present, of intermittent or remittent type, before the 
general secondary eruption begins. During the sccondiiry stage it 
is usually absent, unless complications supervene. 

Lymphatic Glands. — In a number of cases in our experience 
various groups of lymphatic glands arc found to be enlarged. The 
enlarged glands are roundish or spindle-shaped, hard, painless, and 
never come to suppuration, unless a secondary pyogenic infection 
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is present. Tlie cervical and inguinal glands arc most frequently 
enlarged. 

Alimentary System.— As a rule the digestive functions are not 
dist urbed. In cliildi eii slight diarrhoea may be occasionally not iced 
preceding tlie general eruption. The spleen and liver are fre- 
quently found enlarged in children, but this is probably due to 
preceding or concomitant malaria infection. Tlie microscopical 
examination of t he faeces of framboesia patients will frequently reveal 
ova i)f various worms — Ascaris limbricoides, Tricharis trirhiura, 
and occasionally Ancylosloma duodena I e—hui this is of frequent 
occurrence also in normal natives. 

Respiratory System.- -As a rule the rcspiraior3^ as well as the 
circulatorv. system is not aifrcled. Otx.isionally sjuall granulo- 
matous ulcers are tc) be found iji the nasal mucosa and more rari'ly 
in the larynx. 

Locomotokv SvsjiiAt- -Joints - some patients several of the 
large art iculat iou^i nny become swollen and vet y ]>ainlul. The cou- 
ditiim is tifton of an acut(' cliaracter, and may be accompanied by 
fevtx, so that an attack ol .iriicular rheumatism c()m])licating tl’»e 
framlHctic infection miglii l)e sie^jKOled. Sodium salicylate, lu)W- 
wor, is not beneficial, while the adiumisiration of large doses of 
]iotassium iodide s]»eedily reiluces the temperature to normal and 
cause the swelling of the articulation to subside. At other times 
one articulation only is involveil, and tin', symptoms may become, 
so s(*rious as to suggest purulent arthritis. In many bases the 
smaller art iculal ions become invohc'd. The symptoms in such 
cases are not acute, and there is usually iio fevei. 

Hones . — Inflammation of the jieriosteiim of various bones is of 
comiiidii occurrence. Very fn-qiient is a form of multiple periostitis 
of the digital phalanges, the cause of the multijde clact jditis so often 
seen ill fr.imbcjcsia ji itieiits. 

M.iul li.is invesligciled thi! and jmn! lesions of Picimba'sia, and lias 
noted iliat, iii the i^hilippiiie Islands, 2u jier cent, of the Cciiais are sufferiiii* 
from such lesions, winch m.'iy simulate tulxjicular or eenlr.d septic ahsccssos. 
t^iiminat.i, hydatid »'yst. Ik'Hiqii l•y'»l, filncms osteitis, onchondroma, end<»- 
lliehoina, secondary Ctircinoiua, inyi‘hiiii.i. .'iiid .sarcoma. The same author 
has xn.’idc a careful roerit{*enohij.;ic.il sin vey, and has found that in the majority 
of cases the hone lesions .ipjHs'ir as rarenod are.is, irreguliirly oval, with the 
long a.'cis parallel to that ot the iKuie, from a few millimetres to 2 or 3 centi- 
metres in length, of the lesifins seem to originate in the iiitorjor of 

the bone, but some .ipp-ar as small exi'..ivations on its outer surface. 

hfuscles. ^onlracl iircs of various groups of muscles may be 
observed. Fairly cmuinon is a contracture of the flexor muscles 
of the forearms. This coutnu:ttu'c is often permanent, and in onr 
opinion is probably due to pathological alteration of the peripheral 
nerves, rather than being of direct muscular origin. 

Nervous System — Neuritis . — Neuralgic pains arc often observed, 
but also a true fonn of neuritis must be admitted. We have seen 
in Mveral cases clear symptoms of neuritis of the sciatic nerve, with 
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severe pain along the course of the nerve, and signs of motor and 
trophic disturbances. 

Hyperidrosis. — In several of our patients we have noticed 
hyperidrosis. The phenomenon was limited to the face in some 
cases, to the hands and soles of the feet in others. It never ex- 
tended to the whole body, and generally affected symmetrical regions. 
Hyperidrosis is more frequently observed in children than in adults. 
In a case at the Colombo Clinic a boy of fourteen, presenting a 
general eruption of frambocsia, the liyperidrosis of the face was so 
marked that large drops of perspiration were constantly dropping 
down. He was treated with potassium iodide. After a month the 
granulomata had disappeareil, and the hyperidrosis was no longer 
noticeable. In some cases the hyperidrosis ceases suddenly with- 
out any treatment. Tlic condition, however, may last for some 
weeks or months. 

The Eyes. — Granulomatous and papular eruptions may develop 
oji the eyelids. A slight ])crioslitis of the orbital margin is not rare, 
the m irgin becoming thickened anti very painful (ni pressure. The 
occurrence of iritis is denied by most authors. In the Colombo 
Clinic two tyi>ical oases wtire observed during the geiUTal granulu- 
matous eruption. In both cases the affection was of moderate 
severity. There, was photophobia, ciliary congestion, discolora- 
tion of the iris. Pupillary react ioii was almost al)sciit . Both cases 
recovered on large doses of iodid(!S without any local treatment. 

The Genito-urinary System.— T he primary lesion is rarely, if 
ever, found on the genital organs. In fact, in all the cases we have 
seen the primary lesion was always extragenital. Eruptions of the 
secondary stage, iKipular ami graiiuhnnatous, fretpiently involve 
the skin of the penis and o( the. Libia. (iiMnnlomatons iiloeratioii 
may be found on the vaginal mucosa. I he urine, as a rule, dois 
not contain anything abnormal; only when theie is i\'\er -as. for 
instance, wlien the articulations are .icnt<-l}' involved- -then a slight 
.amount of albumen may he. present. 

The Blood. — ^Therc is often a certain degree of ansemia, never 
very severe. The number of rod blood-corpuschs varied in our 
cases from 3,000,000 to 4,t)oo,ooo, tin* lueinoglobiii index (Fleisclil) 
from 50 to 75. The red blood-corpnscle.s ditl mil show anything 
abnormal in their sliape. On several occasions a coiiipanitively 
large number of polychromatic erythrocytes were noticed, staining 
blue instead of pink with Leisliman’s method. Many of these 
basophilc red cells arc raicro-erythrocytes. The leucoc;^cs varied 
from 7,000 to 11,000 per cubic millimetre. In the majority of cases 
an increase was noticeable in the number of t he large mononuclears, 
even when there was no sign and no history of malaria. The number 
of l3rmphocytes is generally normal. Clapier and Viollc have re- 
cently emphasized this, and note that it is in contrast to what one 
sees in syphilis, in which the lymphocytes are increased in number, 
while the large mononuclears are in normal amount. In many 
cases the eosinophiles are increased, this being probably due — ^in 
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part, at least— to the presence ol intestinal worms, as revealed by 
the microscopic examination of the stools, which shows frequently 
ova of Ascaris lumbricoides, Trichuris irichiitra, and in a few 
instances of Ancylostoma duoJcnale. Density and viscosil}’ of 
blood 5^cm to be normal according to Violle, and tlu; coagulability 
is not impaired. Auto- agglutination is generally absent, but has 
been recorded in certain cases. 

CofnpiemefU- Fixation Keactwns. — Wassermann reaction is posi- 
tive in th(! great majority of recent cases, but is ffiirh' often negative 
in old cases. According t o Schiif filer and Violle. iii Ir.imbocsia there 
is often fixation if an alcoholic extract ol S3'j)liilitic liver is used as 
antigen, while there is no fixation if an aqueous extract is used. 
In syphilis there is generally’ coiujdcic* fixatjon. 

Cuti-lieacUOHS - -The wlli ' Ir.'initKi'Mii,’ prcihirod will) i iil1iirf'« 

tif T. ptrtenuf according 1<i (he In Iiiik|iii' used by Nopiulii in tlic* ]>rc]i:iiiii]iiii 
of luelin, is often jhisHiw. I^ii-tin niiiVid tinit's jjivo :i yosilivi- n-ii( linn, 
tliough loss in<irkcd 



Mm 

( ERGitKO-spiNAL Fn’ii).- -'J lu‘ liquid is ill all casi’s iiorfcctly clear, 
like distilled Wilt ur. No cellular sediineiil on cent rilugalizat ion is 
found in most cases. In a few some rare inoiionuelcar cells aiT, 
found. The pressure is not increased. 'I he jiliysicid and chemical 
characters do not show much varii.iion fromwliai islouiid in normal 
conditions. Ihe density variiKl iii our cases between 1003 to 1005. 
A certain amount of globulin w'as iircsent, and a siibstimce (dex- 
trose ?) reducing Fehling’s solution. This reducing .substance w'as 
in several cases distinct ly in excess of what is observed in the normal 
fluid. No cholin is found. The reaction of the, fluid is alkaline. 
The liquid is sterile; no treponemata cfin be detected. 

Tertiary or Late Stage.— The disease often terminates with the 
secondary stage. In some cases, however, the infection docs not 
become extinct, and tertiary lesions appear. These have been 
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denied by many observers, but having been able to watch cases for 
several years through the whole course of the disease, we have no 
doubt as to tlieir existence. Somcl imes the secondary and tertiary 

stages merge into each other, but 

frequently the tertiary ssunploiiis 
appear after the Icsiojis [[of tlie 
secondary stJige have undergone 
complete involution. The interval 
of time varies considerably in lengtli, 
and may extend 1 o m.any years. The 
characteristic lesions of the tertiary | 
period are gumniutoiis-like nodules 
and deep ulciTativ<; processes. Th<'.si‘ 
gummatous nodules ma\" devcloj) in 
any tissues. When devrlojied in tlie 
skin and subcutaneous tissues, they 
are iruhilent, and by their .softening 
and breaking down ulcers an* pro- 
duced wliich may occasionally ])r(isent f 
■clear-cut margins and a granulating 
fimdns, and when several contiguous 
nodules break down, scrjiiginons ulcers 
are left. In oilier cases iIihij), irregu- i 
larly .shap<'d nlcera lions with very 
thick and undermined edges are seen; 
in others —and tliese arc the more 
numerous —large fungating iile.eis are 
present. On Inhaling, tliese various 
ulcers leave whitish scars, which arc 
often thick and distigiiriiig. Fre- 
quently the scar-t issue iinderg(»es n- 
traclion, and tlienby cau.M-s jM-r- 
maiieut contract uus and distiguri- 
incnt. I-esions of tJie osseous iy|M 
arc very frequent, jiainfnl noili's 
■developing under the ]HM*iostcuin oI 
several bones, ril)s, sternum, etc., j 
and we are inclined to believi* that 
(Jan^os.'i (p. 1876), ail ulcer.it ivt* 

condition of the ]);ilate, nose, and 


pharynx, is in reality a tertiary maiii- 
icstation of yaws. In other cases a 


testation of yaws. In other cases a 
•diffuse chronic periostitis is present, 
altering the normal shape of the 
bones. Contractures of v.'irious groups ^'IG. }oi. — F kambcbsia; 
of muscles are frequently seen. Tkktiary Stage. 

Tertiary affections of the internal 

organs and of the central nervous system seem to be rare. Cases 
of aneurysm considered to be of irambccsial origin have been 
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observed. The malady does not appear to be hereditary ; in fact, it 
is worth noting that, in contrast to syphilis, parents generally 
contract the malady from their children. 

Fourth Stage: Paraframbcesial Affeetlons.-- -Cases of tabetic 
symptoms and symptoms pointing to paralysis progressiva believed 
to be due to an old framboesial infection have been placed on record 
by Harper and others. 

Communicability. — Framboesia is usually conveyed by direct 
contact from person to person. It appears, however, that the 
germ is unable to enter through the normal skin, end that there must 
be some pre-existing abraded surface, small wound, or ulcera- 
tion. Women are frequently infc'ctod by their children, the 
primary lesion appearing often on the mainmie. In the native 
women of Ceylon the primary lesion frequently develops on the skin 
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of the trunk just above the hip, slight abrasions cniised by friction 
being usually present on this ]iart, owing to the habit they have of 
carrying their children astride of the hip. Among certain Congo 
tribes it is a common dictum that a woman affected with thcNkoulou 
(yaws) should not sleep with her child, or ho will certainly contract 
the malady. The nativt^s, lunvovcr, believe that the infection may 
be contracted also by partaking of contaminated food. In our 
opinion there can be iittlc doubt that in certain cases insects may 
carry the disease. It is very noticeable that flies eagerly crowd 
on tne open sores of framboesia patients. In the hospitals, as soon 
as the dressings are removed, the frambcetic ulcerations become 
covered with flies, sucking with avidity the secretion, which they 
may afterwards deposit in the same way on ordinary ulcers of other 
patients. Ants also are occasionally seen to go on to the framboetic 
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ulcerations, as well as on to ordixiary ulcers. In Nutt all’s classical 
work on the r 61 e of insects as carriers of parasitic diseases several 
authors are quoted (Alibert, Hoish, Cadet, Wilson) who believe that 
the infection may be conveyed from one individual to another by 
flies. Wilson states that this belief prevails among the natives of 
the West Indies. 

One of us made some experiments to prove that flies are instru- 
mental in the dissemination of the disease. A number of flics were 
fed on scrapings from slightly ulcerated framboetic papules. The 
flies {Miisca domestica and allied species), before feeding on the 
frambcetic material, were examined. The examination showed 
that they did not harbour any treponemata, cither on their mouth 
organs or on their legs. On examination aft cr feeding, t he majorit y 
presented coarse spirocha'tes. and a few of them also T. pertenue. 
In another experiment flies fed on yaws material were placed on 
scarified spots over the eyebrows of several monkeys, and kept 
there for two hours by means of strips of gauze smeared with 
collodion at their margins. One of the monkeys became infected. 
Sambon considers that a fly of the genus Tlippelates plays a very 
important role in the dissemination of the disease in the West Indies. 

Modder soinu years ago stiggcsted that Ixodes havis — Margaropus 
annulalus var. australis — or some of the Argasidac nught be the transmitting 
agent. Bahr has suggested that the causative troponc'ma mny lic tninsmittcd 
by some blood-sucking insect whose range is definitely limited by the character 
of the vegetation or by climatic factors. Accord mg to certain authorities 
yaws maybe iomnium<ated by means oi lood. It. P. Greggio states that 
natives of some Congo tribes suffering from yaws phue inside the manioc 
they are selling portioii.s of enists removed fiom their own yaws lesions, in 
the belief that in this way the disease will leave them, will * emigrate ' to 
the buyei'.s. who will beeome infei ted by eating the manioc. 

Diagnosis. — ^In countries where the disease is endemic the diag- 
nosis is generally easy, the large framlxesiform nodules, capped with 
thick yellow crusts, being typical. Hy some observers the disease 
has been confustid with verrttga permnana and with syphilis. 

Verruga Peruviana . — ^'riiis disease is strictly limited to certain 
valleys of the Andes at Jin elevation of from 3,000 to 10,000 feet. 
Its eruptive tilemeiits, unlike those of framheesia, frequently attack 
the various mucosa*, and bleed with great facility., llie micro- 
scopical examination for spiroeduetes is negative. 

Syphilis . — ^By some autliors framba'sia has been looked upon as 
a form of syphilis. The results of e.xperimciital investigations of 
yaws and syphilis prove conclusively that the two diseases arc 
distinct, inasmuch as (i) patients suffering from syphilis may 
contract yaws, and patients suffering from yaws may contract 
S3q)hilis; (2) monkeys successfully inoculated with yaws do not 
acquire any immunity against S3q)nilis; (3) mercury has practically 
no action on frambeesia. 

Syphilis has a world-wide distribution; frambeesia, on the other 
hand, is restricted to certain parts of the tropics. Frambocsia is 
extremely common in Ceylon, extremely rare in India. Syphilis is 
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common to hotli countries. In Samoa, according io Turner, syphilis 
was unknown up t o at least 1880, while frambeesia has been endemic 
t luTi* evcir since the group was discovered. Tii Fiji, too, up to a lew 
years ago sy])hilis was not present, while framba-sia \yas almost 
universal. T^aniels has made the interesting observation that in 
British Guiana frambeesia of late has disaj^peared, wliilc syphilis 
is still ramp«iiil. As regards clinical features, frambeesia differs 
fn»in ^vphills b\ tiu* following charactiTs: th(^ primary lesion is, 
as a rule, extragenital; the princi])al type, oi eruption is a papule, 
which proliferates into a characteristic liambu'siform granulo- 
matous growth; thcTe is an extremely well ni.iiked pruritus. The 
disease is apparently not hereditary: in fact. 111 e.oiitiast to syphilis, 
parents generally contract tin* m.d.uly lioni their children. The 
histopathology dilfeis also in tlie two iliseases. In frambeesia the 
]>roliferalive changes of the epulermis are much more marked, the 
gramiloinata ]>iesrut a mon‘ diffusr jdasma ci'll infiltration, and 
their bJoodve'-'*< Is Ii.ive Jio teinh'ucy to I lu' thickening of llicir walls, 
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which is so characteristic «)f svjdiilis. Gian! cells are generally 
absent. Xatui.illy these ditfcTeiilial histological details must be 
considered collectively, as there is no individual histological char- 
acter whicli e.Mcept loually miglit not btj picscnt in botli syphilis 
and frambiisia. 

lioubas and Pian.- Sonu! of the <>lder authors believed that under 
the names of yaws, l»oubas, and piaii three different diseases were 
indicated. All those, howe ver, wlio have had opportunity to in- 
vestigate framba-sia in di1f<3ent ])arts of the tropics have come 
to the conclusion that these v.irious denominations are simply local 
synonyms indicat ing the sann^ pat hol(»gical ent ity, t hough, of course, 
each of these terms is sometimes used by natives to indicate, 
l)e.si(les frambeesia, other clmically similar conditions. Comparative 
experimental investigations made by one of ns have led to the same 
result, inasmuch as he has beem able to demonstrate that monkeys 
successfully inoculated with Ceylon frambeesia become immune to 
botibas and pian, and vice versa, 

Breda and Do Amiris, in ItalVi have not found T. pertenue in 
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Italian emfgi'ants returning Irom Brazil, and suffering from what 
they considered to be boubas; but Spleiulore luis sliown their cases 
to have been cases of leishmaniasis and blastomycosis. The fact 
is, that in South America the term boubas is used by the natives to 
cover several clinically similar diseases, while most medical writers 
use the term as a synonym for framixesia. Rivas, TJndennan, and 
Robledo have found tlie T. partemic in their cases of boubas in 
Voueziiela, and ('olomhia. It is not to be excluded, how- 

ever — in fact, i1 is ])ro])a])le — that future investigation will show 
t hat 1 lu‘r(‘ an* S(‘V<'ral varieties of; 7 \ pcrtenuc. 



l ies. 704 AND 705.— I'RAMIOMA Bj-IORI' AM» AiIIRTfN PAYt** TrFAI- 
MFNT WITH <'\SrH.LANj’s MlXTURK. 


Cithmeous I cishmaniasis . — A IJ'JHj of cutaneous leishmaniasis 
(Bush-Ytiw^), fairlj' common in the West Indies, may simulate 
yaws, but tin; presence of leishmania bodies and absence of the 
Treponema perienue will chiar the diagnosis. 

Prognosis.- -rhe prognosis is not serious so far as life is con- 
cerned. In TQo.S, ill the Ceylon hospitals, 3, 2.^0 cases were treated, 
wicli twenty-three deaths; in 1904, out of 3,501 cases, sixteen died; 
in I9«>3, out of 3,254 cases, ten only died. The prognosis is far more 
serious in children than in adults. When t he disease ends fatally tlie 
termination is gradually due to secondary infection, the frambatic 
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ulcerated lesions becoming phagedenic, and giving opportunity 
to septicaemia and pyogenic processes to develop. Though fram- 
bccsia rarely terminates in death, its long duration and great con- 
tagiousness render it a serious malady. The patients suffering 
from it are unable to attend to their work. Epidemics of fram- 
bccsia, therefore, are of the greatest consequence on tea, sugar, and 
other plantations, as they reduce the supply of labour. 

Treatment. — ^Thc most efficacious and quickest treatment is by 
Ehrlich-Hata salvarsjin or neo-salvarsan, while potassium iodide 
and tartar emetic arc fairly efficacious, and mercury practically 
useless. Salvarsan and neo-salvarsan and their substitutes seem 
to act in frainba^sia more quickly and more powerfully than in 
any otlier spirochadal and trej>on(‘nial condition; in fact, in fram- 
bcesia the thcrapia stcrilans ma^na in Elirlich's meaning, by a 
single dose, can at times be obtained. Salvarsan was first tried 
witli good results in experimental yaws by Nichols, and in 
patients suffering from the disease by Strong in tlie Philippin€> 
Islands, and Castellani in Ceylon, while Alston in the West Indies 
made the interesting observation that the scrum of patients treated 
with salvarsan showed remarkable curative powers when injected 
in frambriisia patients. Kcccntly the salvarsan treatment of fram- 
bresia has ]>ecome general, liaving been used with very good results 
by I )e Gorge and Mouzols, Sabella, Born, and many ot hers. The sal- 
varsan treatment is ('speci.illj' eflicacious in recent cases. Relapses, 
however, occasionally occur. In very old cases with tertiary 
lesions the treatment may fail. At the juesent time neo-salvarsan, 
instead of salvarsan, is generally used. 

Mode of Administkation ani> Dosage. — Neo-salvarsan and its 
substitutes no\'ar.senoI)enzoJ, iieokliarsivan, no\'oarsenobillon, and 
to a certain extent gaJyl, are much more soluble than salvarsan 
and its .substitutes arseiiobenzol, khaisivan, etc., and are therefore 
used in practice in ])refer<'ncc to salvarsan. Moreover, Castelli has 
shown that the dosis lolerata of neo-s;ilvarsan in infected rabbits is 
nearly three times larger than for .salvarsan, and that the dosis 
stcrilans is one-tenth of the dosis iolcrata. 

The dosag(! of neo-salvarsan and most of its substitutes is, in 
adults, o'4 to (»-6 gramme, though hu*ger doses up to i gramme have 
been given with iin])unity. The dosage is therefore approximately 
O'Oi gramme per kilograiiimc of weight ; in children half or onc-third 
doses should be given. The bust method of admini.stration is by 
intravenous inj('ction, and wo have found Kavaut's method of 
concentrated solutions very couveiiioiit, although we do not use 
such highly concentrated solutions as docs Kavaut , who recommends 
dissolving neo-salvarsan in only i or 2 c.c. of water. We generally 
dissolve 0-3 or ()'4 gramme of neo-salvarsan in 10 c.c. of sterile 
distilled water or sterile physiological salt solution, and make the 
intravenous injection, using a 10 c.c. syringe. 

The patient is made to lie down quietly on a couch or in bed. 
The skin is painted with tr. iodi and the veins of the bend of the 
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elbow made turgid by applying an elastic band round the arm. 
The needle, already attached to the syringe containing the solution, 
is inserted in one of the veins; if blood appears in the liquid, it 
means that the needle is in the vein, and the piston of the syringe 
is then vc^ dowly and gradually pressed down until all the liquid 
has been injected. • 

Three to six injections of neo-salvarsan at three to six days' 
interval are generally sufficient to obtain a cure, though in a number 
of cases one injection is sufficient to make all the symptoms dis- 
appear. If one injection only is given, 0*4 to o-b griunmc should 
be injected; when a course of three or more injections is carried out 
we often give 0-3 gramme the first time, 0-4 gramme the second 
time, and 0-6 gramme th(i third time and afterwards. 

The patient should keep, if possible, at complete rest in bed for 
several hours after the injection, and in individuals with weak 
heart the injection of neo-salvarsan may be preceded by a hypo- 
dermic injection of cafEeiii. The patient may complain at times 
of headache, and there may be a rise of temperature, but very 
seldom arc serious symptoms caused by the drug, though cases 
of transient coma, delirium, epileptiform crisis, nephritis, and 
jaundice have been recorded, 

Satvarsan. — Siilvarsan may be by inlianiuscular, subcutaneous, or 

intravenous injection; by the mouth 111 alkiilinc solution; and also by the 
rectum ill the form of eiU'iiuLS or siipiKisi lories. We recommend the intra- 
muscular and intravenous injections. I'he administration bv the rectum in 
our cxficricuce does not give any good result, and ol the 01 ui administration 
we have no peisonal ex])eViein’e. 

Intramiiioulur I Mjcctwns. — 'J lie injection is generally given in the buttocks, 
with the usual precautions us regards the di.siniecuon oi the skin, and the usi* 
of a sterile all-glass syringe. 'L'Jie quickest melliod oi disiiilecting the skin 
is to paint it with tincture oJ iodine. 'I'he cio.se lobe given in adult males is 
0*40 to 0-50 gramme; in adult iemales and thin individuals o\jo and o-4c. 
gramme. A close excc'eding u*oi> gramme should never be given eilluT in 
males or Iemales. In ehildn n Ihc* do.se is 0-03 to gi amine for each year 

of age, oro'OiiS giaiunie for eai li kilogramme oi weighl. 

The injection of salvarsaii in the .'•ame dose ran be npeated after two or 
three weeks, if the fir.sl one has not been lompletcly siiccts.slul. The drug is 
not easily soluble, and various ziudliods ot pre])aring the liquid to be injeetid 
have been described. 'J'lie simplest method is Jchrlich's. 'J'he salvarsan 
powder (0*30 to o«0(^ gramme) is riibbeil wit ha little nielhyl alcohol (pure) in a 
sterile vessel, and then mixed willi 10 to 20 < .c,. of normal salt .solution. 

An alkaluic or neutral .solution is [neferable, and is prejiared by lubbing the 
drug in a sterile mortar with 10 to 20 drops ot a 15 per i enl. solution ot sodium 
hydrate, and arlding 8 to 10 c.c. oi sterile ili.slilleti water, stirring ion tiuuously. 
In order to prepare a clear solution, it generally lequiri-s i c.e. to i*2 1 .c. of the 
sodium hydrate solution for o-o gramme of salvar>an ; a susjieiision of the drug 
in olive-oil or some otlier fatty material may also be used. A good pjcpara- 
tion of this type, which we have oiteii used, is by I’asini. 

The suspensions in oil may olten be given with advantage sulKuluiicously 
in the iiiterscapular region. The intramuscuhir or siibciitanrou.s injection 
of salvansan, c.specially the acid solution, is generally painJuJ, and is followed 
by a liard infiltration, which lasts for some weeks. Oi ca.sionally a slougli 
forms, wliich lias to be removed surgically. 

Intravenous Injections , — ^Thc dose is sinallcr than for the intramuscular 
injection, 0*4 gramme for men and 0*3 gramme for women being sufiicicnt. 
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Tlu* prcpajiitioii of the solution to be iiijtdttJ is as iollows. 6nc oi the glass 
phials in whiih salvarsan is put up in the dose of o-O gramme is biokcii, and 
the contents (u*0 gramme ol salvarsan) is carefully added to 30 or 40 c.c. 
of pliysiolugh al salt solution made with distilled watei in a sterile stoppered 
vessel. It i.s dissolved by shaking thuioiighly, and by adding 1*2 e.c. (aLout 
23 ilrop.s) ol 1.3 per cent, sodium hydrate solution. A prui])itale is formed 
which redi.s.solves. The solution should then be dilulcd to 3C.0 cm. with 
normal saline; 1 or 2 more drops oi sodium hydrate may he iccjuircd il the 
Ihpiid is not clc'cir. Kach scu .c.oi this solution corMa ms u-i gramme of salvar- 
saii. In man, 200 c.e. should be injeettd, in wuineii in children 
a* i otdirig to tlie ruK-.^ given supta. 

I*ur the intravenous inject loiss special a]»paratiis hsve been dcviKcMaud 
(ill the prim iple ol the- (jrantly dom 1 h*. A converjeiil one, wliich may serve 
tor all these loriiis ot iiijeetion, has been jdmtd on Ihc' market by \V. II. 
Martindale. 

PRLCWU rioNs TO UK < Misicuvs u - 'riiesdlut lull should be* prepai (‘d wil h stcTile 
salt solution made with ireslile ])j(p«irf<l de-tilled water aid eheinKally jiine 
sodiiini (hloiMe. It slunild be /M/11//3 char . it sboiild be slowly infuMcl into 
the vc'in (.iom i a . in about < iglit minutes); it should i.ot be cold (aloiil the 
tt'rnpcTatiii c‘ ol tlie b()d\ il ptj.sMble); thejiaiient should be 111 bed, ai d should 
he ki-pl there lor a couple <»l d«iys It signs ol collapse iKiur diiiirg the 
iTilii>^u>ii. it '^liciiiM be -^topjic <1 lit citiei , .iiul an iiijc e lion ot c ailc in given. 

Tartar /iWiii/iV. — RiocU-ji, 111 icjio. and hit it (ui otlirr observcTS, 
irircl aiit imonial prqiarat ii»iis by iuliMvciu)iit» inject ion as in sleejnng 
'iicjkuess. rile u sults .ire miit:b les*^ sat isfcictorvlluin with salvarsan 
or neo-sal varsaii. 

IntraucHou^ lnhttiau^ vj J athit I iti ttt as^ocmhi/ icith Other Drxt^s.- 
Potiiss. iodide iiiid meniiiy .1 .'■oi 1.1 cd b> one oi us wilh tartar exiielic . 
bill the mcTcur\ did not so ni to me lea* the ai tiuii oi tditai cmetie. lieu 
Wilh two lonniilt'e:- - 


rartai c‘iiU'iic 

Ip 111. 

1 *iilas.*^. jixiid. 

gl . xw. 

Aip dc'.'*!. 

ad gi. 

'J iiriur e-nu'tic 

g.r. iii 

i'cituhs. lodid . 

gr XXX. 

1 1 vdraig. pere hlor. 

m-. k 

Aep dc\sl. 

.. ;idgi. 


One to 3 c.c. may be given diluted in 8 or 10 r.c. ol steiile water by 
intiavenous injection c-vcTy other day. 

Treatment hyOral Administration oj Drills. — Whcniieo-sjilvarsan, 
salvarsan, or tlic'ir ‘Substitutes, .arc unobtainable, or in districts 
where lack of incdicid men and skilled nurses makes any method 
of treatment by injections difficult or impossible, treat incnt by oral 
administration is very convenient, and the mixture known in the 
tropics as * Caslcllaui's yaws mixture’ will be found effective in 
many cases. 

This mixture contains tartar emetic, gr. i.; potass, iodid., Si.; 
sodium salicylate, gr. x. ; bicarbonate of soda, gr. xv.; water or 
chloroform water, to i oz. One ounce is given three times daily 
diluted in three or four times the amount of water, to adults and 
youngsters of over fourteen years: half doses to children of eight 
to fourteen yc*ars of .age, and one-third or loss to younger children. 
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To Europeans it is advisable to give half doses, as they do not stand 
full doses so well as do natives. 

Tlie active drugs in the mixture are the potassium iodide and the 
tartar emetic; the ssilicylate of soda does Jiol iniluence the yaws 
lesions, but seems to luisten the disap])earance of the thick crusts, 
while the bicarbonate of soda, though rendering the mixture cloudy 
and inelegant, prevents to a great extent the symptoms of iodisili 
and decreases the emetic propiTties of the mixture, in this way 
rendering possible tln^ adminisiration ol massive doses of potas- 
sium iodide, and large doses of tartar emetic. In the few cases in 
which emesis is produced, the bicarbonate may be increased, or 
a small amount of liq. mt>rphije or ciKlcin given before each dose; 
and in the comparative!}' ran* cases in which severe iodism appears, 
epinephrine . as suggested by Millun, iji grin, o-ooj doses, may b(* 
given by the mouth or by subcutaneous injection, twice daily. 

Tlu; mixture as set down is cloudy, although it becomes clear 
when diluted with water at the time 4if administering it. At the 
suggestion of J)r. Dawson William*^ some experiments were carried 
out to obtain a clear mixture, and it was found that the addition 
of sodium tartar, gr. x.. or of glyceriue 7)ii. or of syrup 7ii. per dose, 
was siilficient to ke<'p tlu* niivture clear for weeks. The modified 
forniiila of the mixture is thereh)re as follows:- Tartar emetic, 
gr. i.; pol«iss. iodid., r>i.; stwlii siilicyl., gr. x.; sodii bicarb., gr. xv. ; 
sodii tartaral., gr. x., <»r glycerine, r>ii., or syrup, 7>i., Aq. ad It is 
giv<‘n in the same doses as the original mixture, and well diluted 111 
water to prevent a severe sensation ol burning in the stomach. 

Either the original or the modified mi.xture is given in the doses 
iiientionod for ten to fifli*(Mi days, then it is discont imu‘d for about 
a week, and then given- again Itir aiiotlier ten to iifleeii days. The- 
rt'snlts, as sliown bv Castellani. S]».iar, 'I'homson, and more recently 
by Guerrero, Domingo, and ArgiM‘lles, who have carefully investi- 
gated this method of treatment in the riiilipjunes, aie usually vc'iy 
saiisfactory in recent and f.iiilv lect'iit cases wh(*u they may be com- 
pared with tlioM* obtained by the salvarsan treatment. In chronic 
cases the results are iu)l so striking, but as a rule intich better than 
with any otlier known treat meiit , except salvarsan or neo-salvarsan. 

Tho nativc.s Iroat the UImmsc in various In Sainuji the palk-nl is 

rubbcil ilown with saiul and wablu-il in llu st*a, alliT wliirh tin* yawb siri: 
scraped with a slu-ll. In the Wcbt Indirs lioiU'd and t)i-aU*n-u]i leaves of 
the ^ phj^ic-nut’ arc applied ,or jxiwdcred alum and sulphur used. In the 
Congo pieces of iorge scoriae are made imundesceiit and the yaws lesions 
touched witli them. In Ceylon llLevc£/e{r<i/ff.s (native doctors) applviomoclious 
of various herbs, and give detoi lions of sarsaparilla and other roid.s. They 
also use mercury disguised in various wfiys. Tlic majority oJ l^uropcan 
practitioners use potassium iodide. Others aflirin this drug to be quite u.selcss, 
and believe that cleanliness and good and abundant food are quite sufTicicnt 
to bring about a cure. 

In the Colombo Clinic for Tropical Diseases sonic experiments have been 
made on the various treatments, and the conrliisinn arriv(fl at has been that 
the salvarsan and nco-salvarsan treatment is the must eilcctivc of all, while 
the niixliire tartar nnetir, polnss. iodiile, bicarb, of .soda, and .®od. salyi . is 
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also very successful. Some eases may recover spontaneoi^sly, but this is 
certainly tlie exertion, not the rule. Occasionally cases are met with re- 
fractory to any treatment, and tertiary lesions arc often intractable. An 
important point often overlooked by the practitioner is that the oral treatment^ 
should be prolonged for a time after the complete disappearance of the erup- 
tion. inasmuch as clinical experience, as well as experiments on inoculated 
monkeys, prove that the specific treponemata may. and do. persist in the 
lym]Yhatic glands and interna] organs long after the cutaneous manifestations 
have disappeared. Atoxyi has iK^cn tried by Ncisscr in monkeys caperi- 
mentally inoculated with the disease, and by one of us in human patients. 
The results are occasionally fairly good. Spittel has used, by intravenous 
injectiun, a solution of arsenious and mercuric iodide. 

Local TrEcViment.— This consists chiefly in keeping the dcin 
scnipiiloiisly clean, washing the enijition twice daily with a per- 
chloride of mercury solution (t to 1,000), which greatly allays the 
itching. The ulcerated lesions may be dusted with iodoform, 
curophen, xoroform, or boracic acid. Mercury ointments may be 
beneficial, but in our experience are not sufficient to hinder sccon- 
dary pyogenic iiibrdioiis. Caustics are not called for unless the 
ulcers become pliagedonic. In such oases pure carbolic acid is best. 
Tliough the external treatment may be useful, one must boar in 
mind that it is not. as a rule, sufficient alone to cure the disease. 

Prophylaxis. — ^lu countries where frambersia is endemic the 
slightest abrasions of the skin should be taken car(‘ of and properly 
treated with antiseptics. Framba^sia pat ionts should be prevented 
from mixing with the rest of the ]}opulalioii. and should be isolated 
in special hospitals till t lu* disease is cured. Tlieir skin lesions should 
be properly dressed, and thus i)rev(‘.me(l from becoming a source 
of infection lliroiigh the sigcncy of flies and other insects. Their 
huts and belongings slioiild be tlioiouglily disinfected. 
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CHAPTER LXII 

VERRUGA PERUVIANA 

Synonyms — Df:linition — Jiislory — Cliinalology ■ ^21 lology— 1 liology— - 

1 lislopal hology — Symploina tology — 1 ^icignosis - -1 Prognosis — Treatment 
— l^o])liylaxis — Rei orciu es . 

Synonyms. — JVruvian warl, Vtrruga Blancia, Carrion's Fever, Verruga de 
Castilla, Verruga ol tlic Ancles, Verruga de Za}>o 6 cle Qiiiniia, Verruga Andi- 
cola, Verruga MuJar, \'erruga de Simgre, J'jchre de la Oroya, Verruga dc 
Crapaud, lioutoii des Andes. '1 he word ‘ verruga * signi fit's in Spanish a warl. 

Definition.- -Verruga peiiniana is a cliroiiic endemic specific 
gcncriil disorder oi unknown ongin, not contagious, but apparently 
inoculfible, and characterized by an irregular fe ver associated with 
rlicuniatoid ji.iinsand ana;inia, ledlowed by f^rauuhnnfitems sy'ellings 
in the skin, mucous membranes, and organs ot tlie* body. 

History. — It is probable llial t lie diM*ase exisle-d in Soiilb America 
before the. advent of the Spaiii.irds, for the e.ailiest redereiices to it 
are found in Spanish works on Peirii in the. sixteenth century. The 
first record is by Agusliii dc Ziratc, Treasurer of Lima, in his 
' History of the Conquest e>f Peru,* writlc'u in 1543, in which he 
relates that waris or small tumour^ appeari'd on the face and other 
parts eif the body, wliich were* mere* deiidly tliaii smallpox, and 
almost as fatal as plague*.. 

Garcilas de la Vega reniords that a iiuartcr of the small army of 
Fraiifois Pizaire perished freim this causes, whiles Gomara, Garcilazo 
(1617), and other early writers, also drew attention to the disease. 
After this period writers on Peru either fail to mention the disease 
at all, or only write short paragrajdis such as that in Cosme Bueno's 
geographical description of the; jrovince of Canta, published in 
1764, in which it is me*iiti«mccl under its ancient name of ' bcrnigas.' 

The modern de.'scripimns of the eliM»ase begin with the works of 
Tschiuli in 1843, M.do in i<S52, Smilli m 1S58, Salazar and Manuel 
Odriozolain 185S, Velez in i.S()i , ;nul Dounon in 1871, the last named 
giving a very clear acceuint of tlie conqdaint. 

But little interest was, however, taken in it until 1870, when a 
severe outbreak e)f fever took place among the workpeople laying 
the raQway-Iine between Lima and Oroya. This complaiht for 
some reason was called 'Oroya fever,' aItJiough it did not affect 
Oroya. About the same time I>6iinon's excellent paper appears to 
have interested French naval surgeons, so that numerous investiga- 
tions as to verruga and Oroya fever were made both by Peruvian 
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doctors, such as Pancorvo and others in 1875, and French surgeons, 
such as Fournier in 1874, Btjurse in 1876, and Tupper in 1877. 
During this period there was much disputation as to wlietlicr Oroya 
fever was related to verruga, or was a distinct clinical entity. In 
1885 Daniel A. Carrion, a student of the Faculty of Medicine of 
Lima, who had for some time been studying the disease, attempted 
to settle this question by vaccinating both liis arms with the blood 
from a verruga tumour on August 27, 1885, and on September 17 
he began to suffer from the symptoms of Oroya fever, from wliicli lie 
died on October 5. In honour of liis noble attempt to elucidate 
the setiology of the fever, his compatriots have since referrcMl to 
Oroya fever as Carrion's disease. 

The unfortunate deatli of this brave young man stimulated 
inquiry, and a very large number of invest igai if »ns were published, 
of wliich it is only possible t o ment if>n a f(‘W. 

In 1885 Izquierdo announced the discovery of bacillus in some 
specimens sent to Jiim in spirit, which, of course, ])r(iveutfHl iinything 
of the nature of a thorough bacteriological investigation. 

In 1887 Florez grew a cfwcus on agar-agar inociibled with the 
blood from persons suffering from verruga. In iSyS a inf»st elalxn*- 
ate monogra])h by E. Odnozola appeared, which th(‘ reader inter- 
ested in the subject is strongly aflvised to jx^rnse. 

In tin* same year Nicolle. and l.etulle iiuhpeiideiilly described 
bacilli rcsembliirg those of tuberculosis in the skin lesions. Bajton, 
ill iqo3, published the first careful bacteriological examinations ol 
Carrion's fever, and from iqo^ 10 tin* jin^seiit time BitTi has written 
a scries of able jiapers on tin* disease. 

We are therefore confronted with two c<nnlitions described by 
authors — viz., a disease which may or may not begin witli fever, and 
which ultimately cuds with a most ^neuliar and typical eru])tioii, 
verruga peruviana, and another disease char.icterized by an incuba- 
tion period of tweiity-oiic days, as ])roved by Carrion’s iiiociilation, 
and of a severe t yp«* often ending in float Ii , wit hoiit tlie appearance of 
any eruption. Are t hose two coiidiiif»iis fnn* and the same disease— - 
that is to say, is Carrion’s fever Peruvian wart without an erui>lioii, 
or are the two separate ]>atlu>logical entities? Tasset, in 1872, 
held that they were separate entities, and that (airrion's fever was 
a typho-malarial fever, but since the. inocnlation of Carrion most 
authors have considered the two diseases lf> be one and the same, 
though every now and again some author has objf'cted, and has 
held that Carrion's fever was typhoid. In Barton, as 

the result of careful bacteriological researches, concluded that in 
the blood and organs of persons dying from Carrion's fever a micro- 
organism could be found which, though similar to BaciUtis coli 
communis in many respects, was easily separable therefrom. This 
organi.sm was fatal to inoculated animals, causing a scpticremia 
and, it is said, a verruga-like eruptioft in the skin. Bifli has carefully 
investigated this bacillus, and finds that it is present constantly and 
in abundance in persons suffering from Carrion’s fever, but is 
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absent in patients suffering from verruga peruviana v^itliout fever. 
It is agglutinated by the serum of persons suilering from Carrion's 
fever, but not by that of patients suffering from verruga who have 
not had fever. The micro-organisms arc, however, not always of 
the same strain. Thus, Biffi has separated two different strains, 
one of which resembles Sehottmuller's B. paraiyphosus B, and the 
other Gartner's bacillus. Biffi and Carbajal wctc unable to confirm 
Barton's results as to the presence of a skin eruption in animals 
inoculated by .these strains. They therefore conclude that Carrion's 
fever is a separate pathological entity distinct from verruga, and 
that it is a fever belonging to the paratyphoid group, but differs 
from the usual types by being duo to a different organism, and by 
occurring in patients suffering from verruga. In this finding they 
are supported by the clinical ii])servatious of several observers, 
among whom may be mejilioned Eder. 

The next* quest i(»n wJiicli must be considered is the nature of 
vetruga peruviana, for it has bec^n suggested that it is fram- 
becsia, and this has been sp^cially emphasized, since it has been 
realized that it may run its course without any fever, Biffi, how- 
ever, lias-cleafly sliowii that tliey fire separate, framba'sia being 
coiitagioiis, verruga not ; frambJi'sia beginning with an initial 
U^sion, verruga n(»t ; franilxesia being due to Treponema pertenne 
Caslcllani, verruga not. We may there I on* conclude that verruga 
peruviana is a definite pathological entity. iMirthcr researches in 
the disease have bc<*n niach* by Bassett -Smith, Mayer, and others. 

Ill 1915 Strong, 'ryzzer, Janies, Sellards, and ( rastiabnru published 
a valuable report, ^lointiug out that Oroya fever was distinct from 
verruga peruviana. 

The former, acconiiiig in iIicm* investigators, is (hw \o Barlpnella 
hacilUformi^ {ride p which in many ways resembles Theileria 
parva, while tlie latter is proliably caused by a filterable virus, and 
can be iiioculati‘fl into moiik<ws'; it resembles closely Bassewitz's 
angiofibroma cm is coutagiosum tropicuni (}>. 2253). Verruga ihaj^ be 
spread by a blood-sucking art Jiro]>oil. Townsend, in 1914 and 1915, 
declared his belief tliat this arthropod w’^^^Phleholomits verrncarum. 

Climatology.- -Verruga ])eniviana is confined to South America, 
and to the western slo])es ot t he Andes in Ecuador, Peru, Bolivia, and 
the northern pans of Chili, tlie most import aiit^cndemic area being 
Peru, where it is almost limit eel to tlie depariments of Ancaclis and 
Lima, lying nort li and soul h of t he t eiilh paralh^l, and on the western 
side of the Andes. The ilepartmciil of Ancaclis comprises seven 
provinces, of which the ])roviiices of l*allnsca, Iluaylas, Huaraz, 
and Cajatambo, which are on the western slopes of the Andes, are 
most affected, while that of Santa, which runs along the littoral, is 
almost [free. ' The di^aso is, however,' peculiarly limited to certain 
places in these provinces. I'he lieiglits of these places vary from 
Cochas, in the province of Cajatambo, which is only at an eWation 
of ^06 metres, to Cajatambo, in the same province, which is at an 
altitude of 3f35^ metres, but according to Monge it is never naturally 
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acquired at an elevation below 2,800 feet or above g/xxV i^ct, nor 
docs it originate in the main valh-ys. 

One striking peculiarity common to all the jdaces is that they arc 
in narrow valleys along tributaries of rivers. The ])rincipal iiiieeted 
areas are Tablachaca, Palhisca, Cprougo. I'acatqiii. an<l Ninabamba, 
in Pallusca; Huaylas ami Caraz, in lluaylas; Yautan, Pariacoti), 
Kurasca, Nanca, Jangas, Pongor, Auta, and another district on a 
branch of the River llnarmey, in Jliiaraz; fochas, Huaylillas. and 
Cajatambo, in Cajatambo. 

In the depart inent of Lima iline are six pr«)vinces, of which 
Chancay, Caiita, Huarocliiii, and Yau\<»s po'^st'ss erideinie an.is, 
whiedi vary in lieight fiom o*»o to J.o ',0 nu lres. In ('linneay 
there is lliuiyciio; in (‘ania. Ae.<»s. Viscas, Yasu, Magdalena, and 
Yangas: in lluarochiri, Saiit.i Lnl.iiia, P.illi*. S.in (jcioniino, San 
Pedro de Casta, Siirco, C.ocaclKici.i, Stiiilii Ana, ami Si^icaya: ami 
ill Yauyos, ( )ma^. 

The. best -known area that which along the railway from 
Lima to Oroya, which begins a inili- below ihc di\ isnni »)i the River 
Rimac into thenviMs Santa ICnlaha ami ('ocach.icra, ah>ng both of 
which the disease i> eiulrmu*. im Mom* clisianet*, iiudiiding Santa 
Kulalia, San (leronimo, ('ninclii, San Pedro* de Casta. Sail Pedro 
do Mama, Santa Ana, ('oreoiia i'ocachacia, San Paitoloine (wheie 
the stream which riiii'* into the ('oca«:li.iera Ri\rr is railed the 
Aqua de Verrugas, Ix'C.iiise tin* people believed the di>eas(W:aine 
Irom drinking tlie water), ('iiest,! HI inea, and Suico. 

Heie again, as in the dejiarlimnl ol Aneachs, tlie disease is 
restricted to certain deep, narniw valleys, locally known as 
‘ quehradas,’ along vvhicli streams Ihivv, and wliie.h are Mime 2S (o 
Oo kilometres distant Iroin ilie httmal. where the diseasi* never 
occurs. A very important t'pideiniologieal pt»nn is that llie disease 
only occurs in the summer wlu ii ilie i iv eis aie in thiod, and wlieii all 
sorts of insects abound. Monge ptiinis out tli.\1 eailJiqiiakes an* 
corr elated with small epKleiuics,]iM)l)ably because I liediM urbed popu- 
lation becoini'S more exj'OMsl to tlie inieel n>n. vvhalevei iliat may be. 

Etiology. Tlie causation ol veirnga pemviana is unknown. 
Popularly the disease is believed to be eonviyed bv ihe dunking- 
water, which, however, ha^ long been diseiediled. In 1S75 Pan- 
corvo, taking into consideral ion llicAVell -known lael that ihe])ersons 
who mostly suffer are people who v\t»rk in the Iields or disiurb earth, 
suggested that it was an iiitoxical ion dm* to suli)hurt‘tted liydiogeii 
liberated from the earth, a view wliirli nevei lu'eiveil any niaiked 
snp])ort. Odriozola and I'amayo liave l.iiled to llml any haeiiria 
in people suifering from the eruption <it Peinvian v\«nl. It is said 
to occur in animals, especially qiuidmjieds, and mil lo be con- 
tagious. Chastang believes that some genu is iimciilaled by the 
thorns of Cactus nl>uniia. Long ago Kav'inondi snggoslcd that 
verruga Would, like rabies and syphilis. I>e loiiiul some day to be 
due to a definite virus. Translating Raynioiidi’s views iiit«» modern 
thought, it would mean that the t Jiree diseases would be found to be 
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due to a parasitic protozoon, and, indml, there is no doubt about 
the truth of thU witli ro{»ard to sy]»liilis and willi regard to rabies, 
and it is quite ]«)SMhlc tluit verruga ])oruviana will some day be 
found to be of proit>z(>im origin, i linscoii(irniing Raymundi'ssti iking 
coni ect lire. 

The study of tlie di'niril)ulit»n of tht^ (liseiiM- iii the various pro- 
vinces ol l\‘ru, as detailed al)o\e, with the aid ot a large-scale map, 
will impress ihe reader with tlie similarity lt> the distribution of 
Rocky Mountain lever, and will lead him to the conclusion that the 
ietiological cause must in some way bi‘ associated with sonii' blood- 
sucking animal. piTlnq^s an arachnid: and, intleed. this is sup])orted 
by a fact well known - that t lie i)er-.ons nuM prone to the inteciion 
are those who work in the liehls. Such ideas niusi. however, be 
taken as mere siigg4-sl mus. as at presiuil there is no direct evidence 
in favour ol them. V( i v minuie bacillary-like rods, thicker in the. 
middle tliaii at tin* ends .md \ariahlr in nuiiiber. have been dt^se^il)ed 
in the mi cells by Harlou. (iasti.ibuni, l\*ab.'iglial), and Rilli. They 
l)ecomc scanty alter the enqunin. and disa])]nar during convales- 
cence. Similar bodies bavr beiii st'eii bv l>e ViTchi. Bassett -Smith, 
and Martin iMayer. ])c Veci:lii coiisidtTs tlieni be products of 
degeiierat ion. 

Strong. Ty/zer. Ihues, Sellaids, and (lasiiaburuV ex])erunonts 
would point to the virus being a rilleral)I(‘ om-. and inoeulable in 
monkeys. Iiiorulaied in Ihe tesie^' <»f the di^g and rabbit it imluees 
charaei eristic changes. As alr» .idy s!att‘(l. ihest* aulhois believ*' 
that the disease Ls iml c<»Miieeted with < )io\a lever, whieli, aecoiding 
to them, is due U'^Iniylnnollu baci/h/onnis ([>. 30^), and is not inocul- 
abJe in’ monkeys. 

Age, se.\, ami race ajqx'ar to have im inllneiici'. though it has been 
asserted that the rolouied r:M:es liave a partial iniiiiunity, which 
is (hie to mild att.'icksat a vei v 4*ailv ag**, .is nearly evei y inhabit ant 
in the towns ol the <'iuleinic aieas ,ie»piii t s verruga, and if reinfected 
has only a very iuil<l attack, tor. a.s a niie, an attack confers a 
lasting immmiit y. SI rang«Ts visit ing an endemic area are attacked 
almost at once with the disease in ns gnivest form. The dis(^'lse 
may be acipiiied hy travi-lliug lliiongli an eiideniie area, but there 
is much more risk ol infeiUion if a night is spent tluTein, and il tin* 
eiith'inic zoin (iiiiiti'd iM-tore sunset the risk of infection is greatly 
diminished. Aiioiher iiniuMtan'i ]H)nil is th.it newly-born inlants 
may actpiire tin* dise.i'-e. ('iili- lias ni.ide some inoculation expcTi- 
menls in monkey.-* with .1 la rlam degree ol success. 

Pathology.— As the causation is unknown, the account of the 
pathology must be. limited \eiy f(‘W remarks. There has been 
gieat doiibt as to wliellier veimg.i can be Iraiismitted toaniinals by 
inoculation, though Odno/olarelattsl that In* inoculated a bitch with 
the blood from verruga lesions (»l)t<iin('d Irom a ]>ost -mortem, with 
the rc'siill that the animal developed a typical skin (*rn])ti(>n, and 
event ii.'illy died. The dis(*ase is said to occur naturally among 
animals — horses, mules, asses, dogs, and fo\v]s--but es]>ecially 
among quaclrupcds, although Monge states t hat no one has definitely 
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proved that this is the verruga of man, and the ordinary laboratory 
animals cannot be infected with the disease. According to some 
observers, the infection in man begins with a general illness, 
which would ajipear from the fever, tlie aiuemia, and the pains 
in different parts of the body, to be «>i the cliaracler oi a 
septiciemia, after which the typical eruption appears on the 
skin, mucous membranes, and iniiTnal organs, when as a rule 
the general symptoms of fevci*, etc., abate, from which one 
would infer 1 hat the organism had Ji‘lt t hi‘ blood stream, and becoin** 
located in the skin anil o 1 Ikt organs. It is ]>ossible t liat it leaves the 
body by way ol the skin. 11 , however, the local lesion develops in 
such places as the ineiiiuges, the choroid pli*xus, the choroid coat 
of the eye, the iiiteslines, the lesopliagiis, or larynx, severe syiupl oins 
are apt to appear, and complicate the illni*ss. li at the same time 
a paratyphoid- like inlection takes place during the febrile stage, the 
true symptoms are masked, and a peculiar and very deadly type 
of lever, called * Carrion’.^ disease.’ is produced. 

The morbid anatomy is cliaiaclerized by marked pallor of the 
body, u'dema and dropsy, hypostasis oi the lungs, enlargement of 
the liver and spleen, and hyperiemia of the l)one-marrow: but 
apart from tliese general signs, the characteristic teatures arc llie 
appearance of the verrugas iii the skin and subcutaueoiis tissues, in 
tlie ocular and ])ali)e.bral conjunct ivje, the mucosa ol the nose, the 
lips, gums, palate, longue, pharynx, larynx, trachea, lesojihagus, 
stomach, small and large iniestiue, in the sulistance oi the liver, 
S]>leeii. lungs, tliymiis, thyroid, testicles, kidneys, and lymphatic 
glands, and at limes m the lei»tomeuinges, the choroid jdexuses, the 
choroid coat of the eye, 111 the substance of t he muscles, on the 
])eriosteiun of lioiies, on the perit<uieal co\erings ot organs, and on 
tlie pleura and pericardium. 

Histopathology. -I'he hisi«»]iathology of the disease lias been 
carefully studied hy I-etiille, Jamayo, Kscomel, jeaiiselme, Her- 
(udes, I)e VVcchi. and very completely by Strung and 

his co-workers. The miliary and nodular forms take origin around 
the capillary blood\ essels in the foim of a neoplasm which 
is the reaction of the areolar tissue to somi* perivascular 
irritant. The connect ive-li'^sue fibres become sw^dlen, and 
betwei'U them lie embryonic connective-tissue cells, while the 
intcrarei>lar spaces contain poljnioqdioiiuclear cells and macro- 
phages. iMicrosco])ically a uon-ulceraled skin lesion shows the cells 
of tlic surface epithelium swollen a nd dist ended wit Ii glycogen. 'I'he 
paiiillary layer ot the cutis has disa])peaied, and the ilermis ])roi)er 
is infiltrated with round ceJK, which are mostly mononuclear or 
polymorphonuclear hmcocyles, sepaiated by a slight amount ol 
fibrillar connective tissue, wJiicli may in places l)e uitirely absent. 
There is some doubt as to whether the connective-tissue corpuscles 
contribute to the round-celled infiltration, as has been asserted by 
Izquicrdo; in any cast', the recognizable connective-tissue cells are 
always swollen, and tlieir nuclei are allercd in various ways. The 
cellular infiltratioii is very vascular, and in the case of the older 
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tumours almost cavmious in structure; hence the liiibilily to 
lucmorrli.'ij^e. whicli js Mich ii marked feature of the ^ll^ease. 

The Mihculiinious fatty 1 isMie is always inflamed. In addition 
to these features. Let idle describes and figures some most ])eculiar 
stnicLuie^. seen, under a magniticat ion of ^oo diameters, between 
the cells oJ ihe epidrnnis, which heconsideis to be chisinatocytes. 

riie giowtiis a])pear to be olten invaded scconilarilv with micro- 
organisms, fspcc.i.dly if nl<*ei*deil, whde the c-osinophdes disap])ear 
and the inononncle.ii s diininisli. Myilocxies may be ]>resent, and 
max nninbei cem...ind 1 hei e max' be some l.u ge iinMiomiclear 

ci*lL like m.icro]>h.igrs. Tin luicln of llu* polvmoi plH»miclears aie 
siniiily bilobed. 

Symptomatology. The nH'idi.n ion is not diMiinti'ly knoxvn, 

and Is stated to x’ai \' lr(»Tn light to fort x' days, but to be most iisiially 
from ixwnty to thirl y <ltiX''. during xvinch time ])rodiomala, in tin* 
loi m (»f malaisr, hi'^sit udr. and de]>ri‘ssion. m.iy be expel iein'ecl. 

Fchrilc (Omva Fcrcr). Tln‘ invasion is giadnal. the 

prodromal •svmpt<»ni'' incri-asing in virnleiau-. xx'liile aiuemia 
l>eeomes a]»]>ar»‘nt. and ])eenli.ii rheumatoid ]>ains a])j)i‘ar in 
dittereiil parts of tlie bculy. These ])ains are very sinking 
and xery inisle.iding. l«>r thev may in some casts be limited 
to a single region, or <'\en to .i single |omt or miisele: on the 
othei hand, thi‘V max* be inoie « \i* ii''ix e, and lead to a diagnosis 
of smne neivi* disoider. As a rule, but not inxaiiably, lever 
a])|)eais, an<l v*iries in int*‘nsiix wnli ihe severitv ol the attack. 
Tlii-re u iisnally insomnia and often ilelinnni. Lsnally it is int<r- 
milteiit in cliai ae.t i-r. the ]Kiro\ysni begmning about noon with 
ehills, severi* p.iins, nineli thirst, and a i ise of tein]>t‘i attire to about 
lo-t F., xx'ith :i quick, soft. eoini)i essible pulse, and ending in about 
txxa lxe liouis by crisis, associated xvilli sxvialing and an amelioration 
of the pains. 'I*he iiv«-i and lyin]»lMtie gl.rids eiilaige, but acconl- 
ing to some authorities the spleen is not p.dptibh*. 'Ilie jiatieiit 
ra])idly becomes xery aii.einic and feeble, and usually constipated, 
but may at times suffer fioin s.-xeie diaiilKv.i. The desirtielion of 
rt‘d cells, according to Monge, is eiiorinons, the number falling to 
1)00, «Mio per cubic millim*'tre, xxith niM-.ioevtes in large numbers, 
niticrocyles, iiormoblasis {j,ooo pei cubic millinietie), megahiblasi s 
(joo per cubic milliineti ( ). polyclironi.itophilia, and ])oikilocytosis. 
xvhile till* lueinoglobm value is alxv.iys increased. 'I'luTe is tlie ])ie- 
tiiri of thebloiwl in a pei ni<uous .in.emi.i. Tliere is alxx’ays a marked 
hmcocytosis, the count rising to jo.ooo j)er cubic miUimetie alter 
the first fexv (lays, and incieie-mg later The ]>olymor]>liomich‘ar 
h*ncocytcs number about 73 ]>er cent. The ('ondition oi the boiu*- 
marroxx' has been studu-d by Corx'idlo, xviio liiids excess of imrnio- 
blasts ami mMitrophile myeloeytes. 

Eruptive Staf^c (Ferruf'u. simsu s/nefu].- In many castes, after the 
febrilt* stage has last eel from tweiifv days to eiglit iimnths, the 
skin begins to itch, and an eruption a])pi ars on the face, neck, the 
extensor surfaces of tlie arms and legs, and at times on the 
conjunct ivie, the lip.s, tongue, gums, palate, and pharynx. Tliis 
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eruption shows itsoU ;U first as small, pinkisli-reil, (*rythematoiis 
s|)ols, sonietiines associated witli small vcsicli*.^. or more rarely 
with ImlljL* or ]Uislnles. Tlie rrylliemaioiis areas spredily heeome 
]),ipules. and finally nodnles.which may \ .iry in Mzr and in niimhor. 
file usual si/e is al)ont that oJ a jH*a. 

When fully developed, they appear as elevate<l, cylindrical, fnnf»i- 
forni. or irref^nlar wart -like bodies, usually di^'iete, red in colour, 
f^eiierally firm l«) the touch (ihoui^h they may be si)ft). and veiy 
liabN* to bK*ed. This tyjie of eruption is the /nrmc miliarc (miliary 
ty])e' of the Odrio/olas and Sal.izar. In atldilion to these sii]»ri- 
ficial tubercles there are dee]> subeuta!U*<ms iiudules (nodular t\ pel, 
which lie under the iiualtenHl skin, and from which at first they .11 e 
([uil\‘ In-e. 'fliese n(»dules may reach a l.n.t^e sizr, and be«:oiue 
adhereui 10 ihe skin, niceratt*. and reach the surlac.e as lai'iiie ifd 
tiin^atini^ ni.iss«'s, which readily bleed. 'fJiis is the formt' muliurc 
ol the abovi' ment loiu'd aiitlmis. Both type-^ ai)peai tni tin* skin, 
hut I lie mili.iry ty|)e may also a]>pear on the mnroiis membranes 
.ind internal ori.;ans. while the nodular tyj^e is confiiUMl to the skin, 
o.jircialK at lh(‘ lle\'uies <i| tin* «‘lbows and knees, 'fhe fust crop 
n-.u.dly .i]»])eais on 1 lu ta<'e, and tin* extreinil n-s may be di-screle 01 
conlbu-nt : in the lattei ea->(* no he.ilthy «ire.i of skin may lx* visible, 
'file imliarv eruiitioii mav a[>])ear wlun the.i'eiieial svm])loms have 
iibat**d, but the nodular is ae.conijianieil bv lev’er. 

The area of the skin on which the spots aj']>ear is usually 
(ixleniatous, ,i f(*atun- nmsi commoulv obs» ived on the le{:s. With 
the ,tp]»e.iranc<* of the eiu])lion tin* h‘ve! declines, tin* {ijeneral 
sym])tt>ms aliate, .iiul the ])<itient leels bettei. but tin* blooil shows 
a in. like I fliininiit loll in tin* led celi-^. sduh' '>f whx.h au* nucleated, 
and a c.orrestiondiUjL; reduci mu in thi* h.'emo.t^loinn. and this ainemia 
may he a.t;i*iavMt(*d 1)V li.einoi 1 ha.m-^ Irom the nodules, which m.iy 
be so srveri* as to cause tlx* death o| tlx* |).ilieni. 'fins blood 
condition ha-ibeeii (Miefnilv iiiv esi it^.iied hv ^loiif^x*, who finds that 
.It the coinnieiici ineiii ol tin* illiic'^s tlu-re i> olii;ocyth;einia. micro- 
ev.e'^, m.'K'i oc.vtes, noi ino]>l.iVis, .nul mei;.il«»blasiv, (under i.ooo ]i(i 
Cuba* inillimelre), with }>oikilo('vlt»''i*^, ]X)ly*dn i»inalo])hili.i, and 
t;r.inular red cells, fhi* h.einof'hibm v.ihie is raiM-d. 1*he white 
cells are increased, and there in Nlif/ln polvinorphoniucleosi>. 'flu* 
moiionucl«*.irs h.ive well-matked b.isophilie piol(»]>l.isin. At this 
staije the verrue.as mav develo]> in the intern, il orf^.ius, and cause 
Serious .sym])toms; thus in the laiyn.x they will eausi* dys]>na*a : in 
the bronchi, bronchitis: m the Innj's, ]nienmonia: in the plenr.i, 
plenrisv; in tin* nose, 0]nsta\is and diificiilly in n.isal breathing; 
in tin* lesophagns, dysidiai'i.i : in the int(*siim\ bhiixiv iliarrluva ; m 
the nie.nin‘ 4 es, brain symptoms; in the eye, ainblyo])ia; and in the 
lit erns, met rorrha.tji.'i . 

After lastin/i: from lour to siv months, dnriiif» which several crops 
a])p(*ar .ind <lis.ipj>e.'ir, each preceded l)y an attack of fever, the 
eruption finally disappears, and the nodules, becoming pale and 
drying u]), disappear without producing a scar, while the ulcerated 
nodules dry up and heal *'v cicatrization, and the patient is left 
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Fig. 700. — Verruga Peruviana: Ert'Ption on Extremities. 
(After Biffi, from the Arehiv fur Schijfs^ u. Tropen-Hygienc.) 
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conyalosccnt, but uniujiiic and feeble. Accordinj* to Moiige, syste- 
matic (‘Xt'iiniiuition (»f the* l)loocl reveals the fact that a time arrives, 
which lie calls iho crifical period, whvn I lie Icaicoc^des are reduced; 
tluj polyiiiorplioiiuclear leucocytes also diminish in numbers, and 
the eosinophiles, which have bt^tu }>rac 1 ically absent, reappear, and 
a definite mononuclear increase siijHMveUes. 'I’his critical period 
lasts four to ftvt* days, and changes coin plelely the blood picture. 

During the decline of the <liseasi‘ there flight oligocythainia and 
granular red cells, \vhih‘ the mouonuch*ar cells are increased to 
5 «) to t)o ])er cent.: there is slight eosim>philia, aiul the h.einoglohin 
value nonual. 

Tile coni'M* of lire (h'sease, however, is hv no means as straight- 
forward .IS (h'picti'd, for at limes the eriiplioii comes out ]>oorly, 
and is limited in its disiril)ut ion. or, h.iving thneloix'd, may dis- 
appe.ir, in whie.li ca-i-s the g(*ueial syniplonis. wliich may have 
ini]M'o\ r-tl, au‘ apt torrluni anil ‘'aiisr .1 'mtious illness. 

Acute or Severe Form, fliis form ('arrion’s iliscase. sensd 
s/ncio is eoii^^ideri'd hvniaiix tiiithorities to Ik* a condition separate 
fioni vemiga, and when ]ire>ent in \< nuga to be* nieielv a eompli- 
<iiiion. it seems to be .i h ver of |lu enti roidea group. TIu' 
teni]« i.ilure l;«*i omes aliii 4 i-t I'oiitinuoii". tlie ]i!inis and llu' diar- 
ilne.i si\eie. tin* urine ilaik and si aiitv. ai iil in le.ict ion. with high 
s])eeilic gia\ily. iniTi'ased indii.in and iiiobiim. but larely albumen, 
and TU'MT blooil. It ('onlains sonielliing whicli lednees h'ehling*s 
solution. Avoiding to some ob'seiNers ilu‘an«emiti Ixuomes ]m)- 
loiincl. the red lells being lediK'ed to 500.000, aicoiding lo !Moiigi‘. 
nucleaieil red ci‘ils appe.iring, while death n*sults in about two or 
thn.'e w*'ek.s. 

Varieties. Slight cases may ]»as-, through tin* whole illness 
w'ithoul le\'er, W'lnle more sevi-n* ca^-s show inlet luitteiil or i-veii 
remit lent fewr. 

Comtilicatioiis. The coniplif:.>ii'*n'> are jiunierous, uiid include 
si’plic |)oisomiig, lualari.i. lulieiculoMS, and syphilis. 

Theobsei veis who consider Oioya /ever a .separate ent ily Irom \ er- 
rtigci, admit that it is not rarelv romplicated with the latter. 

Senuelae. --fhe usual are aiKemia, dro]»sy, an«l alfeclimis 

of the nervous '.ysicin. 

Diagnosis. The mo -,1 iiin'ortaiil leature in the diagnosis is resi- 
dence in one of the endemic, .irea'-. w'heii a jieison complainmg oi 
vague jiams and ilhiess, w'illi distinct ana-mi. i. with or willmtil 
tebrile synipJonis, should be reg.irded as ino-<.t likelv to In* suffering 
fiom the febrili*. or aiucnuc stage of viMiuga. The lapidity with 
which the amemia is dev»'loped is an import ant ]Miint m the 
diagnosis, for in the severe forms of the dise.ise tlie number of 
the red cells will fall in three to four da\s to less than 
1,000,000 per cubic millimi'lre, and even in slight cases there will 
be a marked diminution. Concurrently m the severe forms all 
the signs of the blood picture of ])ernicions ana-mia wdll develop 
Tkis amemia imprints a typical facies upon the patient. The 
febrile stage must be differentiated from malaria by the absence 
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of tho in llu- bliuul, Irom lyplioid by llir smini riMCtions, 

troiii t u])m'ulosis by skin aiid opliihiilmic react ion, trom rheumatism 
by tile abMMice of tin* swelliiij; of the jcinits, and from histoplasmosiJ> 
by the absence of tln' ]>ar.isitr. Th(‘ stage of ern])tion must be dis- 
t iiii^uislu'd lr»»ni lianilxxsia bv tin* absi-nce of the eruption on the 
tiiiiik, by tin* tiMideiiey to h.ennirriiage, and tiie absence of Trepo- 
nema ttn’icunc. 


lime. In sinmi;. I'w/cr, I?riii*4, Sc'llards, 
umv.i ir\«i .iml vniii^a art* two 
h.iiMi trii/i >1 liy Mm* picifDiiiid 
lit tlhliu nils lit i!n* hl(n»(l. Ms non iikm ii- 
liihihiv III ini«nkt*\**», wlnli- nih .iinl vi*riiii;.i is ilinii.illv nlentiful with 

.iii;*io1iht(iin.i ( ont.'v.iosiiMi . llwo* is iii» irM*!. ii" ‘•cmti* •iiici'niiii, there is 
•iliseiue i»l y> /iifi II i> .iiul llu •«iiiilili«»n is iii**i nl.ihle in monkeys iiiiil 

hinii.in iieiin: 


It shoiilil 1 h* icTni'inlM-ieil 
.Livl isll.ihiini's \ .ilil.i lile 
sep.ir.iii* (lise,isi*s Oiii\M l( \ 
the l»*vei. tin- pn-seiiii* o| /; 



r'lo I *. \ 1*1 Ki \ I \N \ l-.Ki 1 j !• :, iiN I iiK J'*A( r, Jai'.s, AM) ToMiii;. 

\li« r ihlM iiiiiii the Aahir jui it Tio/'i ii-Hv^'tfnc ) 

Prognosis.-- With ihr ]io-sibll!ty of >uch a strious comjdication 
as ( arrioii's fe\t r aii^iji^, oi m l.iiei siam-*, (if internal ^'f*rrugas 
lormni.n. the ])ii)i:nos,m mn-l i)e ^^lv guarded. A good ^ign is an 
early appearaiii'e of a widelv '']»r« .id etn]>tion, wlnli* a ]>oorly- 
cleveloped (Tiipfioii as^m iaied with iiianiia and inaiked Weakness 
is of giMve import. Mongr state-, that the dillerence Ixdweeii two 
eoiiseciitive Mood coinils Is ol imj)onanc(’ indtriding the jirognosis, 
as an inrrease in the mononuclear- and ol l he ervthrocytes and the 
ap]>eaiMnee of <*(JsinopliiIe eelK marks an nn])rovemt‘nt.' 

Tlie app(-aranre of tin* eiiipl ion prr sc shoiilil not be considered a 
goofl sign if I lien- is ‘,till ni:irki*fl oligoevt li.'emia and ])olymorpho- 

iiuch-nsis. ^ 

nsju-eiii ily set ions is the disa]ipearanre of a poorh'-marked erup- 
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tion, ami tJu* r('a])j)c«innu'r of frvrr pains, cin. Told wcalln'r and 
higli alt it lidos ari* niifavoiirablo. and r.oni]dicat ion^ inovi*aso the 
gravity of llu* r.aso coiisidorably. tho bainoi boiMiisc it delays tho 
(lovoh)pinout of tlio oruption and may ransi* ii Xu abort, aiid tin* 
lattor b»'causo it incri'asos tlio tondonoy to lia-iiiorrliagr. Tlio 
moi;talily \ aru*s from in lu |o la-iit. 

Treatment.- No spenfio troalnnnt known, bnt Odnozola 
rocommemU hypodorniK: injrclion-^ ol arM-nic, and removal Innn 
Iho ondeniir reirmn to the warm eonnlries alon;^ i lie littoral will also 
bo of beiielil. Atoxyl, salv.irsan. and neo-s.il\ ars.in ni.iy hi- tiled, 
t'hills ami cold ballis must he s])eo.ially avoided as l)emg aj)l to sto]> 
tho develojnnont of the orii]Uif»ii. and hence to endanger the lile ot 
Iho jiationt. Drugs a|)]^ear to h(‘ iisiOess in tin* lehiile stage, and 
though (h-coctious of inai/e, ot lUillnvrid mnfiila (Uunn\Tiaoea-i, 
I^Hiidlcia incmia (Scroliilari.ioea i, 01 ^‘'innits vwlit[ Tei ehini hmaoea-j, 
have been |>o])iilar. lliev aie now hehev<-d to hi- useless. 

ronics of iron ami ar-eiiir .iie uselnl during oon\ alesn-noe, but 
tin* iron Is be-il admiiiisiei e<l bv li\ ])oderniio iii|ei:l loiis. (‘ariioii's 
lever must betr<-,ited mtbe same m. inner .is i\ plinid fe\er. 

Prophylaxis. In the lUeseiu stall of om knowledge the onlv 
possible propliylaxis is to a\ oid t be eiidemu* 1 egums, .uul to protect 
the body Jigaiiisi biting ai t iirojiods, espeoially at niglit. 
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RHINOSPORiniOSIS AND SARCO- 
SPORIDIOSIS 
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RHINOSPORIDIOSIS. 

Ooflnition. is a chronic inliriion nuiM-d by 

RhiHosfiuridinm scclh'n Wcrnickr, and rliararlfii/.t-d by tlm 

]>roiliicl ion nl polyjM on innrons iin*nil>i\ini‘'^ and )>a|)illoni.ita <»n 
cutaiirous '^nrl.irc*^. 

History. 'I hv‘ diMM-^i' was his* rfriiiiin/rd b\ Mtdbi.in jp Soiitli 
America in ilnn b\ Sot boi in iStjh ni 1 »iii in)s Ain-s, in a nasal 

polypus <iCA*m 1 in;.’, in .i \onnii man ai;od nnulron \oars. In 
in* ^avt' x\ drsci’ij)l ion ol ilu* paiti'^ilo iUid n-^ ilovoloinin-ni . winch 
w'c liavp been unable lo tiblam, but which is said lo in* a most 
excellem .iccoim:. 1-a‘ii he found I wo titliei ca'-es in I he sann* 
town, aiitl in i<)oo tin* ]).irasiie was named ('iHCidmm scclrn by 
Wernicke. 

In i()o », Kine.dy re|)or'ed 1«» the Larvn; 4 «»l<»f:»ic.al Society a ])ecnbar 
case of a })olvpns whicli he had loimd m iN('.4 i^n'ow'm|i; fiom ihe 
sept inn of tin* nose ol «in Indian m ('ali'inia in the form ol a jiednn- 
cnlateil, r.isi)berrv-iike bod\ , wni h whitish ^^pots on I he nerally red 
sill (ace. On section tins turn* nir wa- ftaind to h.ive pt*culiar bodies 
emb(*dded in it. It was then c.irefnlly eXfiiniiied and described 
by M inchin .iinl bant ham, wlm cairn* it> the roncliision that tlic 
pecnliai l)odieswere IIapios]H)ridian-^, and named them Khinos/jori- 
diim kincalyi. In kio^;. Nair ol Math as found similar nasal ]>olypi 
in sever.il ]H*o]>h*, win; all came from the small iiat ive Slate of Cocliin, 
i)n the west ctiast ol India. These polv])i were c.arelully desciibed 
by Beattie in itjof). 

In l()lo w'e observed the saiii ’ parasiii* in a nasd jxilypus in 
Ca’vlon, ami in the same year hij^i.iin piibli'-hed an ace.ounl ol its 
occurrence in a conjunctival polyj)ns aiifl in a pa])illonia on t he jienis. 

In 1914 Tirumnrti ^Mve a most (*.\cell« ni account of the disease. 

In 1918 Chclliab, in Ctylon, not men ‘ly confirmed our original 
discovery of the <Ji&ea.so in that island, but reported scv(*ral more 
cases in Singhalese and moomien. 

Climatology .-“Rhinosporidiosis occurs in Soiilh Ame,rica, in 
Tndia« and in Ceylon, and quite, possibly in otlier regions. 
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etiology.— The cause of the disease! is Rhinosporidinm seeberi 
Wernicke, igoo (p. 533), which is present in the* growths in the 
form of clear liyaliiie roundish cysts of varying diameter. 

The life-history in man appears to be as follows:--- 

The free spores, which are small spherical ovoid bodies with single. 
chr9matinic masses, grow into sporocysts which ha\ e a few e.lnH)ma- 
tinic granules. These sporocysts grow into larger bodies containing 
a few centrally placed panb])or oblasts. When these cysts arc', 
mature they arc filled w'itli pansporoblasts which have foi mod spore 
moruhe containing some fourteen to sixteenfelear shining spores. 



Kki. 7»i.S SkiiioiN ui N\s.\l 1*01 \ i‘i n ‘.iHnviN., Rhiuo^j^vutinm scebert 
AT I ANU 2. (\.?0 ) t'bYLON C\Sk. (PlM'loMU KOi'.KAl'H.) 

I is ri'pioiUia-il iniuii more highly in.igjnlkMl in l''ig 709. 

The cv^t rui>tures, the pansporoblasts es'.ape and nipinre. and so 
allow the s]>ores to be liln'ialed. Spores jirobably isra])e lioin the 
nose and other ])arls. and ])ossibly inlecl man in tiny, way, because 
there is some slight evidence ol trajislerence direct from man to 
man, though we. were unable to trace any such cause Jii our Ceylon 
case. Probably lh(» reservoir for the parasite is in .some unknown 
animal. Spores which do not escape from tin* body propagate 
the parasite in the patient. 

Morbid Anatomy. — When a polypus is ten*;ed out in the normal 
saline it will be observed that it is stalked, and tJiat from this central 
peduncle strands of fibrous tissue branch out into processes. The 
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lihsuc is .'studded with i)m'lK‘ud M/t*d whilo dot> wliich n'])ri-srnt llu* 
cysts. 

As can he jiidi^fd Inmi 711S. tlu' nnu'ons nn'inl»itiiu* is thrown 
into fol«ls wliicli h>iin pajiilhuntilniis-likt*. j rnnssr^. in wluch, Ju'i (* 
and lh(MC, tlir rpit lu-lnnn is thin or waihint; llu* siilK*])it hrh.il 
tisMH' i> Vfiy vasndar, and is inliltral«il willi polMnor])lionncJrar 
li‘iic<»r,vii‘s. and shoWs small lui-mori haf:ic.s at 1 inn .ind in thr nosi' 
may also In- invxonialons in ])lara‘s. '1 ho I'Nsi-' ni.iy hr sirn lyin^' 
111 this tisMir or hnljuiiii; lliroiifrh ihr (‘]>i! hrliniii {ri h’ 2 in h'i,t;. 70.S 
ami also in idi*. 700, which shows .1 c\ s| hill oi p,iiis|)(M ohiasi s, which 
appr.ar iiiidrr liit'hrr niai;nilic.ii ion in h'lj,'. 710.. 



Pathology.-- Tin* i^arasiu- -]»iiMd-, in ihr ImmIv hy thr riiptnrr ol 
thr cyst and thr lilxr.itmn ol iln- -jMir-'s. W'*- sii>jM-ri that it may, 
at times, j^ivr 1 |sc i«) a i-ondil i*»n 1 1 -1 inhhn;.' a --riM n .« ni>a. 

Symptomatology. 'I in ]i.iiiint h.i-. hi- jiti>niion di.iwn to Ins 
nose hy Jirolnsi* hlr«Mhiii4-. ami m a iitili imir iioina'^ .1 {^r<»wlh. 
On examination this 1- jonnd to hr .1 sm.ill la-i’iil.ii pr«liinriil,itrd 
tumour, about thr si/r ami -h.i|»r n| a ]>r.i. In riy iiio\,ihlr and 
jiainlrss. attachrd !•> I hr an: n ior and ii]>]>rr ]»aM ol t lir cai i ila^iiioiis 
srj)tiim. In a|»pt*aran(‘r if irsrinhlr- a 'tr.iwhrrry <»r a ia'-]>hrrry. 

It may. howrvrr, form polv]»i in oihrr rrf^ioiis. as. lor r\amj)l(, 
on the conjunct iva, 01 pa]nllom.it.i on riilaiiroiis siirlticrs, as, for 
example, on t hr in iiis. 
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Diagnosis.-- flu- can only ]>•■ in.nic by miioviil ot the 

whole or u portion of llu* /growth, which in nioM cases has the ap- 
pyaniiice of a ii.isal polypus, t«»lli)\\’eil by a iiiici osco])ical cxainiiui- 
tion, when the par.isiti* will be easily seen as a louiidish cyst filled 
with j'rannies wliii-h, wlu n examined under a hi^liei ]>ower, are 
Seen to be 1 !u' j)an'^poi oblasts. 



Fii. ;*i I -Rhiiixj ;»•/•////;/' .*/•»■«»/ Wiknkki. x*' '•mn m j i\ J'lc. 7oJ< 

( .r. *•■>») ('l.VI C'\si I ki>t U M'll ) 

Prognosis. Ihe^ I^^ iisii.dK* s-ud lo be cioikI, bill if it e.in cause, 
as We aispe^M, a ceiieia! mleilioii, it iiiav be drinm-roiis to life. 

Treatment, 'flu iieainunt istoiemoxi iliei^rowth and caiileriye 

Its base. 

Prophylaxis. As \\(‘ ar»- eiiiiielv ij;n<»ram of th.* lile-exeh* of ilie 
]\r.'asite or wher<* it esists luilsiih- ihe liinnan body, no leiiiarks 
can bi- made .is to 1 he prophx laxis. 

• 

THE SARCOSPORIDIOSES. 

Definition. Saivospnndiosi> is a chronic miection c.iiised by the 
inv.Lsion ot tin* biulv l>v S'f/rf»'ys//s ItnJcuutuin Kivolt.i, 1N7.S, 
Surcacvslis minis K. IM.imhard. and ])eihaps other allied 

(irgaiiisius. 

History. In i.S(>.s Lmdein.inn tound some iiuiehnite bodies in 
till* iuv<K'.ariiium and on the valv<‘S ol the he.u l of a piTson who 
had clied ol drop-^v. It is thoui^ht that these liodies may possibly 
have belonged 10 tlu' gemis Sarcoc\sti>, but it is \eiy dtaiblfnl 
what they leally lepieseiiied. lii 1.S.S7 Koch described the first 
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genuine casi‘ in ligypt. In iS()4 Baraban and St. Kemy found 
thesv parasites in the laryngeal muscles of a man who had been 
executed. In 1902 Kosenbeig reported a doubtful case, and 
Kartuli'^ another doubtful case. In 1903 ICt. and Ed. Sergent 
ilescribed a parasite wliicli later was called Ser^mlella hominh 
Briirn])t , lyio, in the blood (r/Wr p. 5J7). and in 1905 Castellani and 
Willey described rather diflii'ent luxlies aKo in the blood U'idc 
Pl»- 5.17 5 J^). whicli th(*y w«Te inclined to consider of protozoal 

origin, and later ‘^iiniltir, but somewhat larger, forms were found 
by Castellani and .Sturgess in the blood ol indiem (Fig. 189, 
P- 531)- In lijoi) Darling described a case ol saici»sporidiosis in a 
Barbadian negro in which the ])aiasile ai)]jeared to be Sarcoevs/is 
muris Blanchard. 

Climatology. -- Sarcospoi nliosis being only a chance infection in 
man, and the parasite normally occurring in monkeys, biiflaloes, 
cattle, slieep, l>igs. rats, aiul either animals, it is obvious, that not 
merely will the disease he very widespread, but that different 
v.iricties will occur in the dilfereiit zoological n^gioiis. The cases 
so far descrilied are in Central America, luirope, and Egypt, and 
doubtful cases in Algeria and I'eylun. We are suspicious that 
the Ceylon case may ha\e some connection with S. tenella^, var. 
hit hal is Willey, Chahnei.s. and Philij), 1904, which is very com- 
monly louiid in butfalo meat in Ceylon. 

Etiology. --'I'he causation ol '>aiTos]>oridu)sis is tin* presence of 
some species ot sarcocystis in man. but th»* nu‘tliod ol entry is not 
obvious. It would seem ]»ossible that eating undei cooked meat 
iiifectt'd with Sarcocystis^ might produce lJu* inlection, as Darling 
has shown that giiiiie.i-pigs can be infected by feisling tlieni with 
rat's miisele containing .s. ffuiris, and hy feeding them with the 
ripe sporozoites tif the same species. In oiir o]>inion this is a very 
])ro!)able melliod of chance infection, becan^^e the buffalo meat in 
t'eylon is heavily infected p. 531). 

Morbid Anatomy, fhe s}H)r('s can lie round in the blood and tlie 
parasites in the muscle fdires. 

Symptomatology. The incuhatiou period in animals a])])enrs to 
he very long, some 15J to 104 days. During the invasion the 
patient suffers Irom an irregular fever, which may reseinbh* enteric 
h‘ver, and in severe casev. Hiis fever may he comjilicated with 
myositis and oxen neci<»‘'is ot the mustdes. 

Diagnosis. - -llie sym|»ioms art' tlmse of an irregular fever, wliich 
in some cases may lii* typhoidal-like, and m others of a very low 
tyi)c without much general disturbance, while some cases may 
never shew pyre.xia. 'I'lie nature of thesi‘ fevers may be sus])ected 
by finding bodies rtrseinbling the spori s ot Sitrcocyslis (vide Fig. 189, 
p. 531) ill the bh)od. I'.iiling this, and especially if there are any 
signs of myositis, the diagiuMs can be cleared by excision and 
examination of a ])iece of diseiiM-d muscle. 

Prognosis. - This is good alter the jiarasites have become quies- 
cent, for no one has so far been known to die of the disease. 
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Treatment.— The treatment is entirely symptomatic. 

Prophylaxis. -Jleat should be carefuliy insj)ecte(l, and any found 
heavily infected with Sarcocystis should be condemned, while all 
moat should ho well cooked. 

SERGENTELLIASIS. 

The brothers SiTgeiit, in described a peculiar parasite 

(the descri])tioii of which is found on ]>. 537) in ci ])erson suffering 
from night sweats and attacks of nausea. TIuti* was ni)parently 
no fever, and tiu* general conditi<ni was good. This ]>arasite, to 
which JJniinpi has given tin* name of Scr^rnlolld hominis, might be 
the tree* spore< ol a sj)e(:ies of Sarcocysfis. 
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PARAGONIMIASIS 


Synoiiyius - • ht hintufii ( liiii.i - I'albology — 

Muitmi aiiaUmu ni]itiinijitilii,^:\ ( (‘jiiplii J >i(i gnosis— 'J rout- 

nn-nl lii.M iit*i s. 

Synonyms. - IMianiin h.iiuupivsis, J*iilni(»riarv lii^tuniutosi.':, Kiulmic 

lia-iuifptyMs 

Definition. i*:iram)iiiinia->H is a rlironic or sulKiciitc t>ciuTal or 
l<n:al iiUcclinn ol man 1)\' im-.iiis ot Ptiri{i:oniinus nni^^cri Colibokl, 
iSSo. wliicli |iroilii(.ts Ic-ioiis. Gonlaining' a tliick, opaqur, 

loildisli lliiul. in wlnrli an IjhiikI at t imr-^ tin- ])ar.isiti' or itsrt*|i;s. 

History. In 1^7(1 (lisro\«*ri-«l llu* pai.isitt* oi tins iliscasi* 

in a ])alirnt ,ii lani'^iii in l*ormi»sa, ,nul il was n.iinrd Dhiomnm 
ritiL'rri l>y( ohlmld in iSSn. In iS/S Koila il ha«l disroviMfd similar 
])arasiios in tin* liinj^'^ ‘‘f two Ik-n.^ral tii^pis \vlin:li dird in ihr Zoo- 
loi<ical (r.iidoiis ol Aiiistndajii and llaInl>nI^^ Snbsccpnnitly it 
wMsconsulrird that I lu* two jiaiasitfs wa 1 o oiu- and t lu* saim* sjKr.irs. 
and as Krrbcrl had n.imr<l his s\nrhs Pdrifi’ttHwuts n cstvrmdni 
in i«S7S, 1 his name was ai)]»hr«l to 1 In* hiinian j»arasitc nnt il Ward and 
llirsch stat«*(l th.il tiu* spim-'- wlin:h r«>v»i tin- (Miticlr and wliich 
aro arianji^od in ;;ndn]is ar«- tlilb-ri-nt in tin- two s]>irKs. 'I bus 
Paraiioniinit^ nn^i-ri has rhisi*I-di.ijM-d modnatily hoavy sjniifs, 
wliili* /^ ^i'i'slcr)n>nn has Linn t shajM-d and \ i ry slcndri s]>iiu's. The 
hninan spn-n i", tin rcloio, Lihami bvf'obbold’s nanir ol /'. rhif^cri. 

In r.SSn P>a« 1 / hmnd liodn-s m casi-s ol haino))i\si-^ wliicli In* 
tlnmt:lil w’l-ii' |)'«oroMM i Ills, and, linn loir, ho i.illrd thr disrasi* 

' gr(‘;.'aimosis piihnoimni.’ but when tin* bodn's wi'ic slnavn to 
Li-nr.kart In- said tliat lln\ wm lAa ot a distoinnm. 

In tin* same yoai (iSSoi Maiis^m foninl the ri'i's in a oasi- of lijuino- 
])tysis in a Chinaman liom Noiiln-in I'onnosa. and lalor in a I'orlu- 
i^ncsi* w'ith similai sMiiiilonis bom rainsni m Norihnn h'orinosa. 
This Portu/^iirsi* du'd m h'orniosa, and Kin^rr disro\i-nd in tlir 
lniig[s duriii/:' the ])Ost incut i-m rxainiiialion a minnU* iK-shy oval 
bociy, f-Tcy in colour. Tin-, ''jnciim n w.is loi warded to Manson, 
\vlurs< nt it to Cobbold, w ho nanie«I it Pisinmum rnii[t'ri. 

In IMS j Haclz also found adult sprcinieiis in the liiiiKS, and gave 
them Iheiiaim* Diaiommn puhnoNiilc In iSyo Otani and Yamagiwa 
show'ed that it r.onld give ri«.e to a general infection and could bo 
found in the br»iin. In k^oj Mnsgra\ e gave a \ ery coniplet 0 account 
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of the disease as seen in the Philippine Islands. In igii» Nagano 
reported upon the prevalence of the disease in Northern Formosa, 
around tlie prefecture of Shinchika: and Nakagawa in i()i3 and 
1914 found 1,249 cases, ol which 922 occurred iii that preCecture, 
and believes that there are not less than ij.ooo cases therein. In 
1912 Masuo and Yokokawa found ilie disease in Sansaka, Koryo, 
Jukirin, and Nansho. In 1914 Nakagawa investigated the inhabi- 
tants of the lowlands fjccupieil by savage tribes, and louiid that 
about 30 per cent, of tin* pojndai ion were injected: l)ul in tlie liigli- 
lands tlie cases were less in number. 

In the meanwhile observations had been made as lo the develop- 
ment of tile worm in the egg liy Nakaliama in jaiKin, by Manson in 
China, and by (Irarrison and Jaynes in the Plnlip])iii(‘s. In j(ji4 
Nakagawa touiid that the C 4 ‘rcari;e*h-v<‘lo}H*d in the mollusc 
libartina (Ironld, \Yhich lives in ]nM»ls and ‘^liiggisli M reams: m 
AJelania ohUifuc^yano^u Smith, which inhabits sh)wly moving 
streams; and in Melania tnberadala AiwAUw 

Tluilile-histiiry would lx* as lollows: 'riieiniiac.idia attach them- 
selves by means of suckers l«>tbe head. iaW'^. and U-i-l oi these 
molhiscs, and then bore then way bvineaiisof llieir ])rc>l)C)sei'. into the 
liver, the heart, and the kidiU'Vs, when* they hicoine sporocysts 
and cercariie. These latiei po’Hses^^ an iinioiked tail and measure 
0'I2 xo- 09 mm., and a tail *)! om) 34 min Tlu*y also sliow a si)me, 
two suckers, three i»airs ol ])«»ison ghinds, and a hearl sliajied excre- 
tory vti-^icle. 'I'liey encyst on i he c<Miaiii ciabs-- \ \/.,J\\tamon 
{^Ciiihclf^husa] ^timpson, the letl ciah: Polamon {^collicl' 

phusa) dchaanii Wlnle, tlu' tlnng crab: hrincheir faponiiifs de liaan, 
the hairy crab; and perlja]>s «ni those ol Sesarma dchaanii Milne 
Eilwards, nwiXPotamou {parafholpliasa) sinensis Milne Edwards. 

Dogs led u])on tile's!* erab'> sIhiwimI rggs m ninety days alter 
infection. 'Mu* young diM^nne 4 *''C.i]m s from the cyst nit he iiUesliiie 
ol the dog, ])ierc«‘s the w.ill <il tin ji'jnnuni aiul jia^si-, nint the peri- 
toneal cavity, pierces t hrdi,iphragju and pleura and eiili rslhe lungs, 
where it encysts .tiul i)ec<•me'^ .'dult. 

More recently 4)1 hei 4ibsrrvei s ha\e ih)ubu*d the necessity ol the 
crab in the cast* of the inl<*clum ol in.m, which ap])arenlly can lake 
place via the skin. 

Kobayashi believes that the eenMiueohserxetl by Nakagawa in 
midfuscs of the gi-iiiis Melania are not tlu»si‘ of P. nn^i^'ri- 
Climatology. -I’aragonioiW'^ii' l<»uud in China, Con'ji. Japan, 
Formosa, the. Philippine Islands, and Sumatra. The iiileetion 
is more prevalent among ]XM)ple living ahuig large rivers, accoi ding 
to Nakagawa, and less so among j»eo])le wlu) use well water. 

etiology.- -The causal agent is Parae^animns riiii^eri Colibold 
(p. 573), wliich lives not merely in man, but also iij t lie cat, the dog, 
and tile i)ig. The intermediate Imsts an* nuilluses <»t the genus 
Melania, in which tlie cercarite are developeil, and these pass to 
man either directly «)r through the agency ol cei tam crab.s, in which 
they become eiicvsted. Infect ion may be* by the alimentary canal, 
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and also perhaps by the skin. The worms become hdult in the 
lungs and other organs. 

The disease appears to be very widespread in certain districts, 
and the old idea that it is more common in males than in females 
re(piircs reiiiv(‘Sl igati(»n. 

Pathology.— The pathology ol the disease is by no means clear, 
and how the various pathological changes are evi»lved is unknown. 

Mnsgrave has classified the lesions into:-- 

1. Tlic lion-suppurating lesion. 

2. Tlie tubercle-like lesion. 

j. The suppiirat ing lesion. 

4. The iilc**r.itive lesi«)U - 

(cl) in the skin: 

(/a ill the bronchial mucosa: 

(r j 111 t he intest inal mucosa : 

(</) in the bile-duct. 

The sinii>leM lesion a])j)ears1o bi* an inliltration ol tlie c«»nneclivc 
tissue of ail organ with eggs, without any histological clianges at 
liist, but later with a proliferation of the connective tissue and the 
formation ol :i cinh(»sis (»i a louiid-celled inliltration, with .some- 
times many eosinojiliiles, which may lead lo abscess-formal ion, and 
filially to nlc(‘ration. file abscess- tormai ion may at timi's jnoduco 
caseous material, giving a lubeicular appearanci*. 

The non- supjnirat mg lesion may theiefore be siinjile infiltration 
of the tissue by eggs, with or without inllanimatioii. On tJie other 
hand, cirrhotic changes may be strn. espt'oially in the liver. In sertms 
membranes an adliesive inllammation is produc'ecl, associated 
with tin* presence of eggs in bi own ])at dies at the points ol contact. 

The inllammation ol the oigaii may, however, i>ioeeed to jms- 
formatioii, reMiIting in a tvpical alisce.-'-.. On the oilier liaiid, the 
tissues geueially atlem])f to circunisci ibe this abscess by a fibrous 
wall, and tliiis produce wii.it is called the tyi)ic.al lesion of the 
disease. In tlie centre ol the abscess will be seen di'geiieral ed cells, 
blood, eggs, and ])erlia]is a jiarasite. Then comes a capsular w'all 
of fibrous coiiTieciiv<‘ tisane, smooth towards the centre, and join- 
ing the rest of tin; organ externally. Around this wall the connec- 
tive tissiui of the org.iu is proliferating and congested. In this way 
the typic.il little cyst s, wit h ilull blue-grey walls, smooth internally, 
and containing a tliick, leildish fluid, with or without eggs or a 
parasite, are formed. These lesions may work their w'ay lo a 
cutaneous or mucous surface, and so ojn*n into a bronchu'^, or into 
the intestine, or the bile-duct, or 011 to tlie skin, thus giving rise 
to ulcers in thosi* regums. The intestinal ulcers clost'ly resemble 
dysenteric ulcers, and, indei'd. may become socoiidariiy infected 
with amfjebcC or bacteria. 

In courst: of time these lesions may show some attcmi>t ai healing 
and scar- format ion, but generally this is not very successlul. 

The blf^ul iiifiv show a deviation of romyloinciit with worm-Uidy used as 
antigen. 
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Morbid Ahatomy. — ^The body may be well nourished, but more 
usually is emaciated and anaemic. Ulcers can be seen at times in 
the axilhc and groin, leading into diseasc^d glands. Tlic muscles 
may contain abscesses. The pleura, pericardium, peritoneum, and, 
more rarely, the meninges, show the chronic inflammations and the 
non-suppurativc lesions mentioned alM)ve. The lesions found in 
the lungs are diffuse cirrliosis, broiichiectnlic cavities, pneumonia, 
and caseous abscesses, while those of the liver ar(^ cirrhosis, peri- 
hepatitis, and abscess-formation. 'Hie typical lesions mentioned 
above may be found in the sjfleen, })ancreas, small and large intes- 
tines, kidiKws, bladder, cpi<lidymis, prostate, and in the choroid 
plexus of thl^ brain. 

Symptomatology. — ^-\s the invasion of the body is so generalized, 
the symptoms are very varied. Mnsgreve differentiates four 
varieties —the generalized, the thoracic, abdominal, and cerebral; 
but there is notliing very characteristic about any ot these 1 ypt's. 

In /At? ^mcnilizGil fyf)0 there may be lever, enlarged lymphatic 
glands, gt'iieral muscular pains, and nlctTalion ol the skin. 

In i/ie thoracic type tliere will hi" cough, with the expect oral ioji 
of purulent or, more generally, blood-stained sputum, in wliicb the 
eggs may be best seen by the .uldilion ol a litth* (ri iier cent, solu- 
tion of sulphuric acid. Mon? raiely an adult parasite ajipears in 
the sputum, which also may contain Charcot-l-eyden and creatinin 
crystals. The patuiiit gi'iierally coin])lains of jiain in some part of 
tile chest. Tin* physical signs may indicate broncho-pneumonia or 
plimral etfiisioii, which may be serous or purulent. 

In the abdominal Jorm of the disease there .ne only the. vaguest 
symptoms of (loll, aching jiaiiis and leiidiTiiess, wliile diarriicea, 
appendicitis, ein’didymil is, or ciiTh(»M-> ol tin* live.r, may be demon- 
strated by tile usual physical sigii'^ and symptoms. Wlien diarrluea 
occurs, the eggs may be ioiind in ‘ ' *a'C(> 

The cerebral typo is assoei.it :-d witli epilepsy, which may b„ 
Jacksonian in character, while neuritis or ])aralysis may also be 
present. 

The blood and urine have* not yet bt‘eii fully examined. Though 
generally chronic, the course may be acute if complicated by sejitic 
or other discaM*s. 

Complications.- -riu' most usual comjdicat ions are tnl)ercnlosis 
and eiilaiiKebic dvseiitery. * 

Diagnosis. -Witli the above symptoinalologv, it will be obvious 
that the diagnosis deiieiids entirely upon iinding the eggs oi the 
parasite in the spiiluin, the I.Tces,’lhe scrapings from the ulcers, 
or the fluids obtained by puiicimv of a hydro- or pvot borax. 
Suspicious as to the presence of the ilisease will be strongest when 
cases showing any ot the above signs occur in tin* endemic area. 

Treatment.- -Tile tre.atmeiit must be ilevotinl to relie.ving indi- 
vidual symptoms, but Miisgrave recojiimemls treatment by iodide 
of i>otash. Removal from the endemic aiea is, of course, indicated. 
Perhaps tartar emetic injected intravenously might do good. 
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Prophylaxis.— In the endemic region drinking and bhthing water 
should be boiled or filtered, and crabs should not be eaten. 
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Synonyms — IVtiiiilion — llinl<Hy -CliiU€i!«>lnj;y JCiu»l(>R\ --l\ilholoRy — 
Moibid anatomy -Svin])toinalol()f;\- Varulii.-- Conipluatiunb — i>iag- 
iiohis 'IVoj'noMs 'I icalinciit- l*ui]iliylaxis- KfU u 

Synonyms, rrtitnual Wwi, A.-^iutu MlnMoHonnasi^. SL]>J^lo'(JnlJa^is ja])oniLa, 

Kabul o (< iilaiH'ous ^ym]ilonis). 

Definition. - - Kaf a yania disease iseaiised by Schisfosoma japonintm 
Katsurada, is clMiaetrrizrd l>y unir.arial and dys(*n1(*ric 

syin])loins, juiiifid enl.irji»-mi-iit nf tlu‘ livcT and sjiU-cii, with or 
wit limit Irvrr, dro])',v, j»n\t*ivsNi\v ana inia, and somelimis pulmo- 
nary and brain symptoms. 

History. -In iiSS7 Ma/.uni drew attention to a ])i*euliar form of 
cirrhosis ol ilu* li\er which was lotind in certain districts in Japan, 
and was caused bv tlie ova ol some unkmiwn ptirasite. llis dis- 
covery was cmilinibd, .ind the ova were lound in other organs 
besides tin* Ii\er: and tlie disease, which bi'came well known among 
Japanese medical men, w«is named * Katavaina disease,* from a 
town 111 Bingo, one ol the districts jii which it is common. In 1904 
Katsurada. wlio was resident in the infected area, discovered that 
the ova were those* of a Schistosoma, and, further, found the 
adults ill the jiortal vein ol a cat. He named the parasite 
Schistosoma japoniemn. In the same year I'lijinami discovered a 
female worm in a human l)eing. Meanwhile (’atto found the same 
parasite 111 a Chinam.in Irom h'ukien, and di‘sc:ribed it in i<)o5, and 
in the same year Stiles and Looss gave accounts ot the disease. In 
l()oh Woolley, in a most excellent ]>a])ev, described its occurrence 
in the Phili])iiine Islands. J.ogaii lias found it in a ('hiiiaman from 
Hunan, aiwl in i^oc) iVake rec<»rd<*d three cases fioia a small towm 
on the Siaiig Kiver, in the Ilunan province of ('eiitral Cliina. In 
1911 Hought<»u, Logan, and Lambert, drew' attention to cases of 
fever wdth urticaria, and eosinophilia connected wdth infections w'ith 
i*. juponicum. 

In the same v<*ar Edgar di ew' alt eiit ion t o I his fever in the Yangt zc 
Valley, near Hankow, aii<l noted that nearly every patient had 
bathe(l or waded in marshy ground near the river. 

In i()T2 Miyagawa did not belii've t hat the worm was the cause of 
the dermatitis. 

In 1913 Miyairi and Suzuki noticed that the eggs of the worm, 
when kept for one to two hours in fa;ces and water at a suitable 
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temperature, hatched out, the shell beiqg broken. The newly-born 
miracidia swim about vigorously and enter a snail, said at the time 
to be a species of Limnaus, in wnich after twelve days rediae appear 
in the liver. They further found that mice placed in the same vessel 
with these snails for three hours a day develop 5 . japonicum in 
their livers. 

Also in IQ13 Katsiirada found that the worms reached maturity 
in two weeks and ])r(>duced eggs in three weeks, and that the method 
of infection of the vcTlebrate was by the skin, as could be demon- 
siraU'd by producing tlu* disease in cats and dogs (Katsurada), 
in cattle (Fujinami), in man (Matsiira in himself). 

In H)i4 White gave an account of a cii>c of tlie disease, as seen 
on H.M.S. ('admus, uiuhT the term itrHcarial fever. The patient 
suffered from fever about loj to loj' F. in the evening and normal 
in the morning, p.iins 211 the lumbar and epigastric regions, pulse- 
rate ()0, with a teinju raiuri' ol 103 ' F., slight reduction of the red 
corjniscles, 4.So(t,u(Mi p<r c mm., and 50 j)er cent, lb 70 per cent, 
of eosino])hiies. and loss of weight associated with the aiipearancc 
of urticarial erupt 10ns m vai ions parts of tlu^body. 

In the same year Laiining noted that it wa.s not uncommon for a 
fair proportion of the ciews of gunboats patrolling the Yangtze 
River to l)ecoint' infected after wading througli the water-covered 
paddy fields in si'arch ol sni))e. 

Miyairi’s work induced I-uper and Atkinson, in 1914,10 proceed 
to Shanghai and Liter to Katayama in japan to investigate the 
parasite. Their results were iniblislied in 1915. At Katayama 
they found a small brown snail, with eight spirals and an operculum, 
known at that lime as Kafayama mn^oplwra, which had an extra- 
ordinary attraction for the mirae.idia, its sinall head and foot 
becoming festooned with white specks (the miracidia), which 
appeared to irritate the snail. Later tin* liver was found to be full 
of cercaria; with bifid tails, which infected laboratory-bred mice by 
passing through the skin, male and limiale adult worms being found 
in the portal vessels one montli after infection. 

Ill 1916 K<iiki drew attention to the fact that in forty-two cases 
found near Shiishin, in Japan, all l)ut three were farmers, and most 
had had an itchy <!ruption on the legs about a year before. In the 
same year Mann reported upon the disease, and said that salvarsan 
was beneficial in the second stage; and Xarabayashi studied the 
life-history of the parasite (vide j). 592) and pointed out the re- 
lationship between it and tlie skin disease called kabiire. 

Climatology. — It occurs in Japan, China, and llie Philippine 
Islands; in the first in the provinces of Bingo, Yainanashi, Hiro- 
shima, and Saga; in 1 he second it is reported up to date from Hunan, 
Honan, Hupeh, Kiangsi, and Anhwei ])rovinccs, tind from Fukien. 
In Wnhu 8 per cent, of all male cases entering the General Hospital 
show cither latent, active, or overwhelming infection. In China 
only the low- lying lands appear to be infected; no cases from the 
hills or mountains arc known. 
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In the Philippine Islands one case has been reported by Woolley 
as occurring in a Filippino who had never left the islands! 

Altiology. — ^The cause of the disease is Schisfosoma japonicum 
Katsurada, 1904, which is spread hy Blandfordia japonica, in which 
the worm develops into ccrcariae which penetrate the skin. The 
vertebrate reservoirs are cats, dogs, and pigs. For description of 
the worm see p. 590. 

Pathology.- “After penetriiling iido the skin the parasites enter 
cither vtiins or arteries. In the former case they pass t(» the right 
heart and hence t(» the lungs, at the bases of winch they collect, 
and then, passing through the medias: inuni. diajdiragin, find liver, 
reach the porial system. Sueyasu, in obtained compicineiil 

fixation with the blood of ininiiine animals. 

Morbid Anatomy. -On opening tlu‘ 
abdomen, signs of oUl jieritonitis may !>(» 
seen, the a]>])endices ejjiploicie being 
matted together, and at times tluTe are 
also signs of old jielvic peritonitis. Tlu' 
liver is cirrhoiic and less than its normal 
size, and its siirhici* is studded by 
nodules, usually larger than tlios<‘ ol 
alcoholic atn»]>hic cirrhosis, (ilisson’s 
c.i]^sule is thickened, and shows much 
connective tissue with round-celled in- 
filtration, in which lie the ova ol the 
worm. 

The small and huge intestines and 
appendix may be lliickeiied, and their 
mucosa is swollen and hyjxTa'mie. and 
shows patches of ulceration and necrosis, 
and, in addition, jiapillomata, resembling 
those of bilharziosis. The eggs iiiny also 
be found in tbe mesentery. and in the 
mesenteric glands, tbe wall ot tbe gall- 
bladder, Th(* pancreas, the Wfills of the nu^senteric vessels, and the 
pvlorus. The adult worms may be found in some of the veins of the 
portal system, especially at the bifiircjit ions of the sinalliT mesenteric 
vessels. . 

In addition, tbe eggs may be found in fibrous and ronnd-celled 
infiltrations in tin* lungs nnd in the lirain. This infiltration often 
takes llie form of nodules. 

Symptomatology. —The early symptoms of tlu* disease may bo 
slight, or perhaps it imiy begin wdth attacks of fever, witli urticarial 
rashes, in which there is marked eosinopliilia. and this may be 
associated with cough, scanty expectoration, some impairment of 
resonance, over the bases or other i)arts of tlie lungs, with fine 
crcjiitaiit rftles on deep inspiration, and a diminution of the breath- 
sounds. 

About two years later there arc diarrhoeic or dysenteric symp- 
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toms, witli or without fever, and the presence of the ova in the 
faeces. xVssociatcd with these symptoms are abdominal pains, en- 
largement and tenderness of tiie liver, the hy])ogastrium shrinking, 
and the epigastrium enlarging and giving rise to a characteristic 
abdominal appearance. At the same time the dysenteric symp- 
toms cea^-. and an irregular chronic diarrhoea sel^ in, with motions 
containing inucli undigested foinl, and associateil with dyspepsia. 

In course <»! tune the j)reliniinarv eulaigeineiil of the liver may 
cease, and the (Ug.Mi iUti\ begin to slirink, but in any case the spleen 
becomes leiidir and enlarges, ascites appeals, and the patient 
becomes su*adily weaker, nune ami more ananiic, emaciated, and 
incapahh' oi nieulal or ])hy"'ic.d work, rih* aviTiige of three differ- 
e.nlial blood-counts by IVak*- is as Jollows: Polymorphonuclears, 
5f)*() per cent.: moiioinicl»Mi i per cent.; lympliocytes, I5*f) per 
cent.: eoMiiopliiles, i j-i pii cj iU.. l)iit the eosinopliilia may reach 
50 per cent. Attack', oi i.\ei m.iy occur nightly, otherwise the 
1 emjieral iiremav be subnormal. 'I lie vascular, res])iratory, nervous, 
and iirinarv systt-nis au‘ U',ua!lv normal. II, lioweviT, the ova affect 
the Jniigs, t}jei(‘ in.i\ be .signs ol binuchu i^, iu'oncho-piiennioiiia, 
ami tibro^is; ami it tlie biain, those ot Jacksonian ei>iJepsy. In 
childn*n the develojuneiit is ‘-inntt'd. Di'atli may rcsiiil directly 
Iroin t lie act ion ol t he pat asit e, or lu* «lue t o some iiUii run eiit disease. 

Laiinmi; Uisiniguislu-s tliveo M •, iii llu* UiM-aM*. \iz.’- 

hutiiil .s/(/i.'i' 'I'lie. List** tliioi* to sj\ wveks. £iik 1 is i li.irdt teii/ed by biRh 
afternoon leinpei*itnn‘S. vviih '•low I'uNe-iate, t'xanesceiii o'deni.'.s and iirli- 
carnis. p.tni- in ilie .ilidoni<‘ii i.Uly jn tlie n])])er pait, di(iiTii(e>i or con- 

-lipiilion in irk<‘d (‘osinopliiliLi, and ni'Mil.il depU's<,joii 

Second - iMmiij; thi'i llu- livir ,iiid spleen ;ne enlarged with 

tlierei-v Iii-»siil weiglii, sJie.lu l« \‘*i .it tunes, and the p.issageol blood- 
stained miii'ii.s. .isitx with more or less tenesmus .iiid straiiiiiig, and 

<*ither flj.iiTho‘i'i or uni-ti pal 1011 'riif • li.ir.icleiistu o\a can be lonnd in the 
inotioii.*. 

Thud Stifle Thi.-. nuy or ina\ iml In* present, .md ilieii only after throe 
to li\e ye.u's, .iiid i spts i.illx if livi|nenl n miei tjoii lakes ]»Koe It is ehiirac- 
teri/ed by miliosis ol iln' livi-i wim b ni.iylM* eiilargi'd oi slirnnkon, as<*iles, 
o-dein.i ol till* r\iifiniiit s. I'Tn.ui.ition, .in,eiin.i, we.ikiies.s jKissage oi blood 
and iniieii'. in tie* nioiions, :i little leu r. 

Ttrinimii'iii -I >ealb ni.iy oc mii* Irmn e\lianstion or some terminal iniectioii. 

Varieties, llongluoii ucogm/.es ilu* following tyiH*s of tlic 
disease: («) Tyiucal cases, with enlarged hviT and spleen, ascites, 
and blood in tin* luoiioiis; i/yi cas« s with only sjdi'iiic enlargement, 
ami with or without blood in tlie motions: \c) cases with cerebral 
syin])toms ami niarkeii eo^inophilia, to whic.li may be added- - 
{(I) iirlicarial lever, with marked eosim>])lnlia in the early stages; 
(c) cases only showing eosiiiojdiilia, <ilt<-n associated with scniie other 
concurrent disorder; (f) latent cases showing o\a in the motions, 
but no bodily disturbance. 

The splenic type, when ]>nsent without blood in the motions, 
may give, rise to difticnlties ol diagnosis, wliich may l)e cleared up by 
an examination of tlie blood and lances. The eosinopliilia in these 
eases is Irum 25 to 51 per cent. 
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^he cerebral type is exemplified by partial hemiplegia and slight 
disturbance of speech after high fever, and associated with an 
cosinophilia of about 50 per cent. Jacksonian epilepsy has also 
been reported as due to this parasite. 

The urticarial fever is characterizc^d by a remittent typo of fever, 
usually ranging at first fr(»m ()<)' \o i(»o' 1'. in the morning to 102“ 
to 103^ F. ill tin* »‘veiiing, and after a time from normal to about 
100" F., associated witli marked urticaria, followi-d by ])ale raised 
blotches on the arms, trunk, and lc*gs, and associated with a marked 
urticarial rasli. Tlie fever lasts .sonn; we('ks, and very closely 
resembles malaria at first, because the tlaily fall of temperature is 
associated willi sweating. 

Complications. The iideclion is generally coni])lii:ated by the 
presence of Trichitria trichiura, Ancyloatofna duodenal c or yccaior 
amcricunus, and Aacaris lum- 
hrictiidcs. Dysentery is a ct»in- 
idicat ion which ina\ oceiii and 
pnive latid to tin* ]iatient. 

Diagnosis. The cluiractei- 
istic signs ait* clnonic paintnl 
enlargement the liver and 
spleen, associaletl with ascites 
and chronic irregular tliarrlm a, 
and marked t'OMnopliilia (10 (o 
5t» ])ercent.). A tlefiuite diag- 
nosis IS tobe effected by finding 
the ova in the Iteces. Tln*se <»va 
are large (o*i by o'(»7 milli- 
metre). oval, in)U-t»])ercuIated, 
laterally spim d (73 ])er ceiil.i, 
smootli, and traii^jiaieiit. with 
a double contour .M»iiietime>» 
showing a Miracidium, and 
when kept in water for a short 
time give rise to a lree-^wimIning ciliated M iracidiiifn. These ova 
are ajit to be mi'^takeii for lumhricoidvH, or hss likely 

for an Ancylostoma ovum. The ova retinue t<» be looked fi»r 

carefully. 

Other ])oints which assiM in the diagnosis are the greatly i*xag- 
gerated kiU‘e- jerks, the peculiai muddy i:oni]»lexi(»ii suggestive of 
amemia. the lack ol leucocyttisis (the counts 111 nneoinplicated cases 
being about 2,000 to S,3oo ])er cubic millimetre), and the emaciation 
without obvious caiist*. 

Prognosis.- -The prognosis is \ery bad, as the ]^arasite directly 
or indirectly leads to tlie death of the patient. Tin* mortality is 
not known, but Katsurada ihet with betwt'eii thirty to fifty-four 
cases every year for five years in the infected area in Japan, and 
satv three to five deaths per annum, which he considered directly 
due to the parasite — i,c,, a mortality of about 10 per cent. — hiix 
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he thinks thai the iadiiect mortiility would raise the perceiitsCge 
considerably. 

Treatment. — ^The only treatment that can be suggested is to 
administer salvarsan or tartar emetic. 

Prophylaxis. — ^Avoid eontaminatod water in drinking and bathing 
— i.r., use boiled water in infected areas tor both purposes. 
Wading in swamps, lakes, and paddy fields, is very dangerous, and 
is the rnetiuKl of infeclioji oi man. 
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CHAPTER LXVI 

THE FILARIASES 


Synonyms -Definition Jobnasis (aiisid by / i In rm hum yojti Co\iito\i], 1877 — 
llislorj--- -C'hiintuliijiy - --lCii<>lo{*y - l*alliolo;;v -Clmital (icscri])tion-- 
Fihirial lyin]>han^ilis -Filarial on hitis and livdioi I'U*-- Lympliatic 
vanx - -Varirtist: Ivinpliatu ^laiitK C'liylous elfLiMon.s- J''Ic])]iantia.sj> — 
Hari;r afk*j tions - I'll.niaM.'^ caiiM'd by oIIkt Joint Ulu*- UchTeni 

Synonyms.- - Fikiiial diseaM-. l^rt Uih, lolaiiosc, Maladies fiUiricnncs ; 
Itaimn, Filariasi; (hrmtin, Filaria Krankheit. 

Definition. - ih u lorni dmotiiiL' tlic infection of man 

or animals by any ^pi'cii's ol Filuria - e.g., Filaria hancrofli Cobbold, 
1S77, and hoinr ollicrh. •, ^ 

FIL\RIASIS CAUSED BY FILARIA BANCROFTI Cobbold, 1877. 

The diseases jiroduci'd in man by Filaria bancro/li Cobbold, 1877, 
include lymphangitis, orchitis, viirix in lymphatics and lymphatic 
glands, chylous and lymphatic extravasations, and elephant iasis. 

History. -'Ihc ajipfarain 0 ul lla* Icr oI ciiphantiaHs is so striking 

that it was early noticed by aiuuni liub.in wiiiiis, wlui give descriptions oi 
diseases which tlcarly reter to lUjduiiituisi.- ol die leg and ol the scrotum, 
and also less cleaily to lymph s( roUiin. l•■lll•lheI , they appear to have known 
that elephantiasis ifiiild altei t the hands and otlir r parts of the Ixxly. 

'I'he w'ord * elephaiiliaM.s * was iiihi u.mhI by I'dsiis to iiulitale leprosy, 
and in this he was lollowvil by nuM wiileis until (l.ikn, w'ho included true 
elephantiasis iimlei Ihe same term, an erioi wliicli lutaine lirinly established 
us lime jia-ssed. Jii the ninth ami tenth eenluiKs Kha/cs and Avicenna, 
ami other Arabian phvsu lans, describeil true eUidianliasit. ot the leg under 
the term ‘ da-til * or ' daii-i)ol-rd.' 01 elejdianlint liisease. whicli, however, 
only served to make the (oiitusion belwem tlie two diseases more com- 
pleic. Jn the seventeenth tentiiiv LcoiiKinus and VaramWus ])uinted out 
that they w'cro two distinct diiiiral entitiis, and in 1709 Clarke described 
elephantiasis on the Malabar (oust ot India under the term ' Cochin leg.' 
In 1712 Kaempler <lesi ribi-d eiideinic hydrocele, under the term* andriim,' 
as occurring in India, and being associated with erysijielatoiis enijitions 
on the scrotum, which recurred at the liin^f the mw' moon. He also de- 
seribcMl a large tool under the term ' peruiil,’ but his desi upturn agrees more 
with Madura-foot llian with elephantiasis, thoiigli it is probable that ho wjir 
confusing lioth di.sea.ses uiulir the same teim. In 1750 11 diary, a most 
careful and skilled observer, gave the first full and rca urate account of the 
evolution of the large leg of elejShantiasis, wlm h lie cUarly ilifftTontiaUs 
from true leprosy, describing the successive attack.s ot lover, the lymphangitis 
and lymphadenitis, and the swelling of the limb, wliii h, gradually bcioming 
permanent and slowly inerc^asing, ])roiliiee.s the well-known condition. 

He was ably supj-iortcd in \ 784 bv Ilendy, wlm, in a subsequent treatise 

159.5 
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in i 789, gave the firbt full account we have been able lo trace of the develop- 
ment of elephantiasib of the scrotum, which he cleaily recognized to be the 
same disease as that affecting the legs. He describes and figures an ekphan- 
tiasis of the scrotum 24 inches in height and 6 feet in circumference at its 
base, and he further notes cases of spontaneous cure hv sloughing. In 181.9, 
and again in 182^, Ahird wrote most excellent treatI^(s on tlie eUphantians 
ol the .\rabs. 

In i8t 2 ('liapotiii was the lir.sf to describe hamuiloi li\ Inna 111 Mauritius, and 
he was iollowed by S.ilese in iSj2. whose pape i .luniMed so much iiiterist 
in Miuzil, whole the disiaso li.id toi long been will Unowm, that 111 118^55 a 
toiifeience on the subject wa*. held in Kio do biiuiio, atlei* which there were 
many imo'.ligatiiiiis, aiuom* wlnoh ina\ be iin ntioind iho'^eoL Kayer in 
Queveiiuc in iiSp), Signad in and Mo/ae-A/i-nia 111 1 .S^S. the lasl-r.anud 

obser\er ictioiting it in Ki'iiniiin. In J.umsi ijei desciibcd hinph 

scrotum. 'riii» lesnll nf .ill ihi. woik wcis to piodnie a (oiiseiisus of o])inion 
among Hiiizilian, i'leruli, .uni Indi.ni plix^ni.uis that liaMiiatoi liyluria and 
elephantiasis weie nieiily ililt^'niil .I'.piots ol tlu‘ Sfime disease, and at the 
same time the ( l.issu.il u *^1 .m Im ''dI D.inieb^tn and Poet k in iK4.Son Upiosy, 
and ot V. (‘.irter in uii niyiebnna. ended the oonliisKiii ol thL*-!* two 

diseases with (‘lepii.iiiha.' i-. 

in Peniai(|ii(i\ . in r.ui^, ill'll ii\ eii il a Mut in the iluid Irom a 

h\'ilrooele 111 a |iei‘on wlm had mine loiin jbi\.inci. but this di-onveiy pas-sid 
uniiotued .it tin time In Win lu u-i . ’Htimiil.iti tl by tin* disK^viry ol 

SLhi\tos**md 111 luem.itiii la in I'.evpl, toiind a M m 

the urine ol a ' «ise ol li.eiiMUiriii in ltici/.il, but at iirst thought it to be oi t.o 
iiiiportaiK e , but wlnii.ciilii t wo vi ais oi 1 ait tul w'oi k. he 1 egularU found the 
same small woiin in tin- uiiiie ol ]His.tii^ Milleiiiig lioni lia inatochylui la. lie 
published Ills diM o\ 1 1 \ 111 i.Sos m the '«aiiie \ eai in w hi< li l.i w is indejx ndt iilly 
toiind the same piir.i itt in tlK'iiiiin* <d a i.eeol ili\luria in India. Lewis 
also iound the same ^ni.dl worm 111 tin blood and l\inph ot pirMUis '%u 1 teriiig 
from elephantiasis ed tin leg, .iiid min hided that it was i 1 m‘ eniise* rd the 
rhyluriaaiid lheele])haiitia'^is In Wine kehouiul the^aiiU'Muall fiurasite 
in the lliiid lioiii a ( ax' oi e hvloiis ase ites. 

In 1870-77 liaiurolt diMoveied .idiilt leinale worm^ in a lymjdiutic abscifs 
in the arm, and 111 j h\tiroi<'ie ol the eoni, .iiid these w'orms wxTe later dr- 
bcribetl by I'ublNdel, who gave them the name h'darm hamrofti. About the 
same lime Maiwaii femiid the- M uiolilaruf in the lvni]>li Irom the enlarged 
lynijihaties of <i lymph s«ieiliim ami Mom v.unose lympliatic gland.s, and 
siis})ei te‘d that t lie .so- e ailed inalai lal on Intis must be* ot lilanal origin. He 
alse) obtaiTii'el a leinale w'onii lioiii .1 i.i-e ol ele']diaiitiasis oi the heiotum, 
anel III Lewi', feiuml pn-c e-s ol ni.de- and leinale worms; while in 1S8S 

Sibthoi]>e (ditaiiieel pe-riee t spceimeP'i fit .1 male .iml li-iiiale Irom a lviii))li 
seiotum, lilt* hirrner be mg de-.M iibeel b\ noiiiiie. i..'is11y. 111 iSe^S, Mnitlui.d 
drew attention tei the- oe 1 111 nine ol s\ne)Miis in 1 ase s ol Idanasis, which he 
eonsidereel eouid not lie looked njinii <is aeeidental, and must be hekl to be 
of filarial 01 igiii, but thisMcw laniiot bureganleel aspioved. 

[11 this way aiose Hu* kiieiwie-elge. that the eaiisation of a ioim ol lym- 
phangitis, of lymphalie absec-sses, ol \.iii(es oi lymphaties, ami ed l^inpli 
glumls, eif ha^inalof h\lui la. of I'bvlous c xtiavasatioiis, ami of ele]}hantiasn’, 
wa.«» the invasion (d the Inidy by I'llann hamknjti C'obbold, 1X77. 

In the mcanw'hile Die epoe li making diseovi'i y ot llie ageni'y oi the mos- 
quito in Die dis.beniinati<in ot /•i/urta bautrufli was made by Mansoii in 1878, 
as well as the periodn it,\ ol the Mu rofilaner, wJm li only appear in the blooel 
III large number.s at iiiglit. and in iSoe^ he diseoveitd that they retire to the 
vessels of the lungs during the dav. With re-garil lo thispei luelint y, Itahr has 
sliown that it eloe.s not ele‘]K mi upon the hiimafi host, but iqKin'the Iiabit.sof the 
iiibe(,t Igisl being nocturnal wlien tin* host is Cu/cx ffit/fjafis, and nortnmal larid 
diurnal whc*n the host is Stcf^nmyia psciuht-scntclluris, whicli is a clay-fctding 
inosepiiio. 'lliorpe's view' with 1 egard to the diurnal and nocturnal periodicity 
ib that it IS caused by the irregular habits of the human hosts, but t1|is lattci 
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theory has i-iot been supported by Fullelwrn’s observations on Samoan 
natives. Low, Grassi, No?, and I'lillcborn. have siipjdied I lie inrormation as to 
the method by which the Ff'/wr//? escapes from the inosfpiito ami enters man 
during the act ot biting. While, Iheiefore, mm h lias been done to elucidate 
the nature of the lesioms due to the worm, leseauhes are still reipiired with 
regard to the method by which tin* worms produce the various pathologiLal 
phenomena attributed io them, <‘speciallv elephantiiisis. and the role oJ a 
.secondary bacterial infection in the pi c^i I net ion u I the 1yin])haiigitis, ab.se e^.^'cs, 
and ele])riantiasis. 

'J'he morbid anatomy has been iiivestigaied h\ but few ob.M‘ivcis. notably 
by Mackenzie, Maiison, 1-ow, Voinig. ainl Hahr. 

Climatology.- -The fncl Hint ancient Indian \vj iters were ac- 
quainted with elephantiasis of the leg and scrotum, while ('elsus 
does no'i aiijn'iir to liave known the clisease, and the further fact, 
meiiUoned by both llill«irv and Heiidy, that elejdi.iiit iasis was rare 
ill Harhados at 1 he hegiiiiiiiic: ol tiie eiglilei'iilh ccMilnry, togc^tlicr 
with Ilillarv’s views tliat tin- disease w.is inlrodin-ed into that 
island by lU'gro s1.im*s from Afnca, awaken siisincions that the 
e.ndc'inie home* of t'dariasiv, is Asia, and tiial it has .spread Irom tlu'iice 
to Africa, and from Alrica to America, li lliis gradual diss(‘niina- 
tioii of hl.iriasis is correct, it may exjilain many leatnies of the 
epidemiology which ari* dilhcnlt at tlie ]ires«‘nl time to et>m]>rehend. 

lie this cis it may, lilariasis is now widely distribiiu-d thTonghoiit 
the tropics and tlie subtropics, extending from about N. to 
about 28' S. in the Kasterii llemi‘-])liere, and from about ji"* N. to 
about ■ S. in the Western llemis]dieie. 

In Asia it is known 111 Ai.ibia, India, ('eylon, Burma, liuhr-Cliina, 
till' l’lulip])iiie Islands, triiam. ('linia, and Japan. 

li Is known in Ait^iruliisia, espi'Cially in Queensland, and m 
Oceania, esjiecially in I'lji, in Saiiio.i and the h'riendh Islands, 
but is absent in the Sandwich l.slands. It is al^o knovn in New 
(iiiinea. 

In America it occurs ni the Southern I'liited St.ile^, in Centiul 
Aims ica, the West Indies, m < iiiiaiia, Veiie/nela. l>ra/-il, iVin, and 
Cohiinbia. 

Ill Africa it is roniinon on the West ( oast, in South Africa, Kast 
Africa, .Madag.iscar, Reunion, Mauritius, Morocei', and Kgyiit and 
Northern Alrica. 

In Eitrof^c Jl is said to exist iumi Jiaici'lona and in Turkey. 

Ill these countries its distribution is uneipial, being in general 
more common along sea-coasts and the banks ot large rivcTS, but 
prestMiLing jU'Ciiliar circumscribed endemic area-. Thus, Daniels 
points out that in the Shire llighlands hlari.isis and elephantiasis 
arc only found in imiiiigi.mls. while along the lower Shnv River 
both are common. 

Still more interesting is his obsirvation ihai M the sonlhern end 
of Lake Nyassa tluTe was only one c.ise ol lil.ii i.i'^ss mol with, and 
none of cleiihantiasis, wJulc at the non hern exljeiiiily both wore 
frequently seen. 

Low has also studii'd the dislrihiilion in tlie West Indies. Here, 
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again, this is very unequal, some of the islandsr— Barbados, for 
example — being heavily infected, while in others, Grenada, the 
infection docs not ai)i)ear to exist. 

The distribution must de])eii(] upon the pn^sence or absence of 
mosquitoes capable of disseminating the worm, but this aspect of 
the epidemiology still recjuiriS a considerable ajiiount of researcli; 
further, the distribution of the suitable' nu)S(piilo('s must depend 
upon many factors concerning which we are cpiile ignorant. ,\Vhcn 
these conditions are better understood, tlie climatology will be 
rendered more explicable. 

Two atmospheric conditions— viz., high air-lcinperature and con- 
siderable atmosjihcric humidity- have long been known to be 
associated with the prcvalenc<‘ of lilariaM.-^ and eU*})haiiliasis, and 
the reason of this Inos recently biM ii expl«iined by Rilleborn's (*x- 
pcriimuits on Dirofilm iti immitis. observer found, as the result 

of most careful exiienmeuls. that the Dirnfilaria developed better in 
mostpiitoos if the jir-leinpeiature was high, and in that respect 
resembled the malarial par.i-»ite; and. furtlier, that at higli temiiera- 
turcs the iJirofitarua are abb' \ n leave the proboscis more easily, and 
to penetrate the skin m<»ro quickly ! ban at a low temperature. 

Vurtlier, the moisture 111 the air is ot import ance, as the Dirofilaria 
passes from tho prol)oscis on io llu: skin, and eillier makes its 
own w'ay through this into tlie tissues, or enters tlie aperture of 
the mosquito's bite alter it Ims withdrawn its slilettes, and, there- 
fore, has to be Jor stnne lime m contact wilh tlie skin, wliich, if dry, 
will have a harmful el'lecl iqroti it, but il moist, will iiot.l)e injuxious 
to it. 

With reference to Fiji, Ikdir coiiehides thal it is ]n»ssible that at 
one time or another nearly every i'ljiaii is the siibjeel of lilariasis, 
because 27*1 ])cr cent, were found to h. 11 bom Microjilaruc in tlieir 
blood, and adult worms could be loniul m the lymphatics and otlier 
tissues, and others (25*.| per ornt.) wen* found to suffer fnmi filarial 
disixise when no Microjilaruc could be lound in the blood- and, 
lastly, in patients while still under observaiion llu* Microfilarite 
have disajipcMred from tlie blood. 

Altiology. — ^The caiisaliiin ol t ho vai ions ])at holegical ]>henomena 
mentioned above is J\ hancrofli fobbidd, (p. fijj), introduced 
into the body by tin bile ol a moMpiilo. 

The knowm carriers ol t he worm, as giv(‘n by TIn obald, aic ( itl cx 
fciiiganH Wiedemann. iSjS; Minisnnia uvilnniiis 1 hetibald, nibi ; 
M. psciulotil ill tins riieobalil; Pyrclophorus cnalalis i8()0; 

Myzomia rossii (riles, iSqy: Myzorhynchus vi^crrimiis (riles: M. 

Theobald, iqo'^; c*//i/ww«a Wiedemann, jSji; Siego- 

ffiyiu pscudo-sj^tt/ellaris Theobald, Hjio; wJiile the w«irm is known to 
be capable of undergoing a part ni its develo])ment in certain other 
mosquitoes already ini'iitioned in Chapter XXIV. 

The reason of the non-com])letidii of full develoiuneiil in any and 
every inos(|uilo is not known. 

V' After development in the thoracic muscles of the mosquito the 
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embryo passes into the labium, and when the mosquito bites, it 
works its way t hrough Dutton's membrane on t o the skin, its passage 
being favoured, according to Fullcborn, by high air-tempcraturcs 
and moist conditions of the skin. Arrived on the skin, it may work 
its own way into the body through the skin like an Ancylostoma 
embryo; or it may enter through the aperture of the mosiiuito-bite 
when .the stilettos have been removed, for before this lakes place 
it is impossible for it to pass through this aperture, which is com- 
pletely lilhid by these appendages. 

Its further history and wanderings in the l)ody are quite unknown 
until the adult condition is reached. The adults (males and 
females) are generally found lying together, thougli the females 
appear to be in preponderant iiumluTs m lymphatic vessels, but 
they can also be found in the lymphatic glands; while dead an«l 
calcified worms have been found not merelj’ in lymjihatic glands, 
but also in tlie testes, epididymis, sjiermatic cord, and tunica 
vaginalis. Here tlie female jiroduces the thin Microfilaricc, which 
pass through the lymidiatic glands and tlioracic duct into the blood 
stream, in which they are found in large numbers at night, retiring 
ill the day-time mostly into the bloodvessels ol the lungs. 

When taken into tlie mos(piito‘h stomach thev escape Irom their 
enclosing egg-sludl, aiul, eiUeriug the thoracic muscles, complete the 
cycle of development. 

11 IS interesting to noli that ni \cirioiis ))arls ol the iio]>ijs nuti\is l)iht.ve 
ilial elopliaiitiiisis and o lier iilanal tliseasis niav be tiansmilUil thiuugh 
sexual intercourse. 

Tile adults lying in the lymphatic vessels may mechanically cause 
obsliuction to the flow of lym])h, and thus pioducr varices, intlam- 
matioii of vessels and glands, and if the varicose vessels rupture, 
cxlravasal ion ol lymph or chyle. 

While this rctiological relationship of the worm t*) the lymjdiaii- 
gitis and lymplmlic abs^asses, to the varices in lymphatics and 
lymphatic glands, lo ha*matO;chyluria and chylous e.xtravasations, 
is admitted by all observers, tliere are those who doubt this relation- 
ship with regard to eleiihantiasis. These authors base their olyec- 
tions upon thejacls that the worm and its larva* may be absent’ m 
well-developed cases, and that the disease can occur in countries 
in which filariasis is believed not to be present, both of which are 
quite true, but are capable of explanation. I'bere is an undoubted 
general ndjilionship between the number ol cast*s of filariasis and of 
elephant iasis in a district. Where there is no filariasis, elephant iasis 
is either extremely rsirc or uiikiiowii: where there is abiiiidaiit 
filariasis, there arc also many cases of elephantiasis. 

In investigating this point in a locality care must he taken to 
exclude immigrant cases of both filariasis and elephantiasis. Thus, 
Low failed to find either condition in the iiihabilanls of the forests 
of British Guiana and in the Wagaiidas, natives of Uganda, though 
immigrant cases were met with. 
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Tlic adult Filariti lias been found in the tissues removed by 
operation from a cascol clophaiitiasis of the scrotum; and, further, 
tile condition of eh^phaiit iasis is produced as a rule by a series of 
attack> of lymphani^ilis, which in every particular resemble un- 
doublod lilarial lymphangitis. 

It is true that a secondary biicUM ial infection may possildy assist 
the developineiit of the disease, f(»r a diplococciis has been found by 
Dufogeri\ whicli he calls the. * lymphococcus,’ and Iiis findings have 
been confirmed by hoiiUrton. Le Dantec describes a similar 
organism, which lie c.dls the ‘ derinatocLOCcn> *: but the main cause 
of elephantiasis in the trojiio is Filaria funu rojli, though it is quite 
possible that, excejUiunally, othei causes may lead to occlusion of 
lymphatics and the formation <il e1e]>hantiasis. 

’ Pathology. -II the ]Mrent woims live in jio^itioiis in which they 
do not olistriict tlie Ihnv ol th<‘ Kinph, and if thev are. not acci- 
dentally injured, no pai hological effects will he produced on the 
lio.st; and our observ.ilinns support Manson’s tlieory that the 
presence of the worm-* in.iy ]nothiee no ill-e.ffef:t njioii the host, 
for we know ol a c.i-^e wliere lor years they h.'ive ju'odnced no 
symptoms. 

But ii tile pareni-wonns obMrucI the circulation of the lyni])!! 
mechanically -for example, when threr* or four come together in 
an important mam lymidialic Hunk then the retained lymph is 
certain by mechaineal pre'^Mue to damage, the tributary channels. 
iMirlbcr, if any arcitleiital injury 'u inflicted iqum tlie lemale parenl- 
worin, this may cause abortion, and as a n‘sull the iirodiictioii of 
oval eggs insicwl <»f elongated embryos (big. 2b8), and these, as 
will be e\i)Iained below, are liable iv block uj» tJie .small lynii>Ji 
ciianiiels ol the skin oi ol .t lympliatic gland. Tluretore. Low is 
quite, correct in his siatenuni that 'the FUaria is not entirely 
compatible with health,' for \ery slight c.iiises will pr*>dnce disease. 

In certain d^tiicts horn 5 to j)ei rent. «»f the population is 
iiilected with lilariasi'., and then-fore if there art* many m(»S(tuitoes 
capable of cairyiiig the worm, there luighl to be multiple infection 
ol the indivulual host : anrl one would al^o assuint! that the lieavier 
the infection, the greatei the liability to obvious disease. Multiple 
infection would hi* more liable to occur in nat i ves than in Kuropcans. 
As a matter of fact, Iumvv infections with the parent -worms have 
not yet been ilescnbed, Ihougli^it must be admitted that but few 

E ost-inoi’tem examinations are on record; and, moreover, as Fiille- 
orn has shown, it is at time*- by no means easy, even with tlie 
utmost care, to find tlie adult worms, though tliey may be found 
even in fair lyimbcrs after considerabh* searcli in those, parts of the 
lymphatic system which appear to be least affi?cted. When the 
case is one of varicose lympliatics, or lymphatic glands with clear 
lymph, the obstruction must be looked for below the junction of 
the lacteals witli the receplaculuni chyh, but when llu* fluid is . 
milky, it is obviou.s that the obstniction must bt* beyond this point. 

. The Ct'uise of the obstruction may be a coilecl-up mass of worms — 
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c.S'*, Young "foaiiil six fnniilcs and one male in such a bundle— and 
they may bo discovoroJ brlniid a valvo or in a dilated snuis. A 
single female worm may. Imwever,. be fi»imd lying in a dilated 
lynijihatic, the draining gland being ]nol)ably blocked by the 
aborted ova. The irritaiioii caU'^t^d by the worms may lead to a 
IHTinaiient blocking of a main lymph chaiinel, winch will ]HTsist 
even alter the irritating w.irm-^ ha\e diiul ainl disappeared, as has 
been obsmed by Mackenzie: or, again, the thoracic duct may In- 
found diLited ill part ot its course, but ipiite jiatent thronglnjut , 
1 hough associated witli eiioiinous varicose glands and vessels and a 
coniplft<* abseiict- ol worm's, which simply means that the parasites 
having c.iiised ilie lesion^. ha\ e died and disa])j)eared. 

l-ow and Jhdir have shown that llie worms lead to great fibrosis 
in the gl.inds, and t hat IvmjiluM-.ytesaiecolh-cU-d in clusters between 
till- slraiifls of this tissue. Tins fibrosis is associated with .an 
excessive iiiimbei ol eosiiiophih* ci-lls in tiu' glauiliilar substance. 

In cliylon^ ext rav.is*ilfons the blocking t)f thelhoracic duct leads 
to cugorgenn-nt oi tin- leiial. the luiub.ir. and tiie ]>elvic lymphatic 
e.h.iuuels With lviu])h, .is wnll as that of i-ugoigc-nieiit and dilatation 
of ihe lacl('al vessfls theniM-lv«*s. 

If the Ivmpliatie. \essels ol the bladder or other parts of the 
urinary ir.ie.t ruiU nu- as a coiiM-qin-nct- «)1 this pressuie, the result 
will be chyluria, and if, a-* olteii lia]>pens, some bloodves.sels .also 
nipt lire, there will be li;emalo-rbyhiria. \Vi.s4- slates that iii cliyluna 
tin*, milkv opaMiy is due to :i laigi .nuount of j>roleid, and not to 
fat, and tin-- ob-^iix .it ion has bei n conlirmed b\ Ijav, who in one 
c.i'.r hiiind tin- laeieaN iiorin.il. .ind sluAvefl that the milky lliiid 
was lymph pioeei-dmg Iroin diLited Ivnipliatics in the kidneys, 
ureter, and bl.iddei. If the abdominal Ivmphatics nqituie, theie 
will be clivlous .isciies. li those of tin- tunica vagin.'dis, tlieia- will 
1 )4- chvlocele. 

II, on the oiln-r liaiid, tin- obstruct n»ii is p4isterior t4> the junction 
ol tin- l.icteals with tin- rece]ii.n-ulum rh\li, tln-n «)rdinarv ascites, 
hydiom h-, and vaiicosi- lyiu|)halics 4)t ihesmotum flvmph scrotund, 
ol tin- leg, and varicose giom glands, will refill. More rarely the 
lymphatics of the arm may be alh-eied in tin- same manner. 

'flu-. low*-n-d resist an«'e ol tin* tissues engorged with lymph 
renders them speei.illv liable jlo inl1.innii.it ion, whicli may at tiin«-s 
g4i on I*) abscess-lorm.ilitni. ami which, if often repeated, will end 
ill t*h*pliantiasis. 

Mans4)n believes that eh-])haiUiasis arises by a damage to tlie 
female worm, causing ber to ])rodnce immature embryos, which lie 
coiled nj) ill the egg-shell, instc-.dl «)f .stn-lchmg it roiisidenibly. 
The immature egg is 30// in length by ^4/^ in bieadth. while the 
fully-dcvelo]>ed Microfilaria is 230 to in h-ngth by 5 to 8/1 

ill l)r 4 ;adth: tlien-loro it is not diliiciilt to imagine th.'it a lymphatic, 
ahing which tin- slim Microfilaria passes with 4'ase, miglit be quite 
blocked by the iinniatim- egg, and that if snlTieieiit channels in the 
skin or in the lymiihalic glands weni blocked, lymph stasis would 
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occur, siikI, ii rtsult , the coiiueclivc tibsue would beedme inflamed 
mid hypiitropliird, wliicli, tOf:cllu*r witli the o.xcess of lymph, 
would incHMSo the >i/i‘ oi tiie ^Mansoii buses this theory ou 

his observation ol e^f^s esc.ipnit* Ironi the ruiUiired vesicles <»t a 
lymph scioium. J-lalir is ol the <»])iiii4)n tliat tropical elephantiasis 
can l)e*^l be expl'fUiied by the blockage of tin- lymphatic ch.iiiuels 
of ihe. diseast‘d aiea by tlie lieipieiit and long -coni iniied invasion <»f 
the adult h'llaruc. Hi liiid^ that the MurajlhirUe may not reach 
the blood, but die ill tin- gland or organ in which they are lying. 
He also tinds that the periodical discharge «>1 these Microfilaria 
may he .i factor in tin* jundnctioii ol lymphangitis, orchitis, and 
fnnicnliiis. and that tlu' jKiient-w«)rm ina\ die altci these inflam- 
matory attacks. 

It is belifved tliat tliesiiioofli c'lepliaiii iasis (elephantiasis glabra), 
ill wliicl) tiu skin is Miiooth. cliii' to blocking of the channels in 
tlie groin gl.inils, and roiigii c‘h‘pliaiit iasis (<‘lephaiitiasis verrucosal, 
ill winch lilt* skin is \(‘i\ iiodul.ir, is dm* to blocking of the small 
skill c.i])illaries, lint we aie no! acfpiainled with definite jiroofs c»f 
this theory. 

The Blood. The blood in llIanaMsdoe^ not exhibit aiiiemia unh-ss 
there is li.eiiiato-ch\ hii la oi <iiaiiha a: the iiunibei of leucocytes is 
normal, luit there may be leiicocytO'His during tin- at1ai,k'» of fe\er. 
Hie eosinophiles aie al times iia least d. 

Morbid Anatomy, riiemorlml aualomv iiainially \aiieswitli the 
variety of the p.Lllioiogjcal lesion piodiiced. 

fri lymphangitis the lyni])batic vessels will bi* found enlarged and 
nillaiiied, and abscesses of \:irvmg si/e ma\ al times be found con- 
t. lining the dead ^YorIns, whicli aie apt to l)e«'ome calcified by the 
de])ositioii oi lanielKir ])lales ol caltmiin carbonate in the iiitiTior 
oi ihe woim. The calcified worms weielirsl desmibeil bv Wise as 
small yellow bodies, with the shajie and stincliire (»t T'llariec, which 
he loniid m the pelvis of the kalnev. Hahr states that al a later 
stage tlie calcareous de]>osit mav be gradually absorbed until only 
mmiite yellow s])iciiles are left. The calcified (and also tlie. living) 
worm^ aie surroniuleil by cosmopliile e.elK in large numbers. Bahr 
has ftimid filarial aliscess^s to be oi common occiirreiuui amongst 
tilt' h'ljian.s in the substance ol thegastrocm rnnis, the popliteal S]»ace, 
the grom. and in the (piadni:e])s <\li-ii.M>r in the leg, and over the 
iiUeinal (.ondyle, in tlie :i\illa. m tin hit issimiis dorsi Jind serratiis 
magnu'* nlnsl;ie"^ in iln- aim In thi se abscesses the. dead worm was 
buiivl associated wiib Stofy/iyUnon />\»gc«c.s* aureus and Strcplo- 
coccus pyo}icno>. 

W'ltli regard to the iyin]>hatic v< -'Si-I. Ikihr is oi the opinion that 
the worm, both diimig it'- liieliiin‘ .s'* well as after its death, exerts 
an influence on the ves.-.i*! wall, leading to proliferation of the endo- 
thelium aiul to an invasion of the vessel wall with fibrous tissue. 
In this maimer the lyiiijihatic becomes thickened, but shows also 
nnmeroiisc\'.st-likedilatat ions m whicli t he (lea< I worms maybe found. 

The fugitive swellings found in filariasis have been proved by 
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Voung to bu*cornposed of dilated lymphatic tissue. Inflammatory 
masses adherent to the skin in various parts of the body have been 
found to contain the adull worm. 

In lymj)hatic varix or varicose lynipJiatic glands the obvious 
lesions may, and generally do, form jiart ol a much larger dilatation 
of the pelvic and luinl)ar lymph vessels and glands.' The vessels 
are found enormously dilated with thickened walls, while the 
glands are riddled with dilated cliannek. At first the appearance 
of the gland may not be much altered, and on section it may show 
till* ap})earance ot a sieve riddled with holes, but in more advanced 
casi'N all appearance, ol a lym])hatic gland disaj)])cars, and it is 
traiistoriiieil into a large* sac divided by fibrous tissue, se.ptated into 
numerous cumi)arinients. 

Ill chylous extravasations the thoracic duct may or may not bo 
touiid impervious, but in aiiv case the lacteals, the lumbar, jielvic, 
piuleiuLil, and oiiiral lyin]>li \essels will he foiiiid enormously 
dilali'd, ainl the lumbar Ivmpli glands c.ouvtTled into sejitatcd sacs. 
The site of the inptured lyinph.it ics is. howexer, by iiomcaiis easy 
to find. 

In t'lephantiasis ilu* lymphatic \es s will be found dilated and 
tfiickened, and in (*aiiv cases a rou -celled infUti.it ioii may be 
seen in the lomiectivi* tissue ot the. part : but in later cases this has 
led to a liypertrophy of the couuecti\e tissues ot the skin and the 
fascia*, iiiclu«liiig lliose around the muscles, the vessels, and nerves, 
while all till- tissues are sodden with retained lym]jh. The tnuscles 
ol I lie affi'cted regi<ms .ire liuind t o be in «i st .'it e of f.it ty degeneration ; 
the bones may be llnckeiUMl ami coveied with osteophytes, or more 
r.iTelv atrophied, and M ill more rarely invaded by caseous abscesses. 

Micn)sc()])ic;illy the epid«*iinis may be iu»rmal, or thickened with 
atrophied or elongaU ‘ i)a])ill;e; the sweat glaiuls and hair follicles 
may or may not be d< eiierale. 

In culling into the issue of a legion .ilfecled xvilh elephant i.isis 
the skin may be note to be thickeneil, and below it there will be 
found ileiise librou t r.ibecuke. with the s|).'ices filled with yellow, 
oily, fatty subsiaii e, which exudes lym]>h, while the vessels .and 
nerx'eswill ]>t* loum iiiiicli im*ie.»M'd in si/.e. 

THE CLINICAL DESCRIPTION. 

• 

General Remarks. — The clinical descri])tion of the various 
lesions will be .irraiiged undei the headings Filarial Fever, Filarial 
Lyini>hangitis, Orchitis, l.ymphangieciasis. Phlebectasis, V:iricose 
Lymphat ic Olands, Chyhuis Ftlusions, and lilephantiasisof various 
parts ol the- body - c.g., scroliim, leg, etc. .ind, finally, a few 
remarks will be made with regard to rarer lesions. As regards 
general ircahnent, salvarsaii, in •osalvai'san and galyl have been recom- 
mended and tartar emetic might betried, but no good results have so 
far bet‘n obtained in our experience. Prcvenlum is to be based on 
antimosquito measures as described in the chapter on malaria, p. 1202. 
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I'lLAKfAL LYMrirANCilTIS, 

Synonyms.- IClcjili.uitoid Liliwa (rijimi tfrm f(»r a rifiort, 

fi-vrr t»ml af^Mr (liarbailos). 

Definition. -I'llai i.il is is an inll.nnmat inti of lym])iial ic 

vcssi-ls lu any part ot t lu: body r.aiWi-d by FHiiriii bancrojti. 

Remarks. Att.H'k's nf Ivmpbant^itis. associatrd with an t'rysiju’- 
l.Unus crii]!!!!)!! <>1 tbr skm. .11 1- ixti l•nl(•ly coniiiHMi in tin- tiopics, 
aihl aif nfu-n nl .1 lil.in.d luilnic. and bv lin n u]>i*atrd 1 rcuriviKU's 

jirndiua* rlrphanliasis. 

Symptomatology.- 'I hr attack nfirii b(‘/.pnN with a .sJiivcring fit. 
and a rise ol tmipriMliiir m any dii^rcr Iroin mi to mT 1 '.. witli 
voniitinii* and hrad.n hr. In ->«)inr caM thrir is no ])ain in Ihr 
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III Ki\i. .w \ii\ti Iii.m:mi I'I m k 

affrcftHl aira, but a can hd < \aiiiin.it lun, di tlir sriisalion of ])ain mi 

I he part nl tin- |iaiirin, will lra*l In Ihr di>.C')vrr\ ol a rrd (C(h-in.i- 
tmisaira of >.kin, limn which tiir mllanird lyin]>halic may br notrd 
rxtrinlinj: t<iw,ir'U thr in airM l\ni!»h,it m- .Ldands, which niav or may 
not br inllann'd .ind |iainlnl. I’siialiv t hr t<‘iuprrat nrt* (alK (piirklv 
in .1 ronjili* <if d.irs to iminial. .iiitl floo not ri'^r ayniiii, thmi#^h it 
niav br .srvi-ial days brinrr Ihr nysijirlatous rash disaj>prars and 
thr Ivmjih. it ic.s return to nmnial. 

Complications. Uanlv dor.-, thi'. comlititm j;n on in abserss, 
which may br caused bv a di-ad lilarial w oi rn or a sreondarv inlrction. 

Sequelae, ^onii'tinirs, attri iIh- .h ntr inti. unniat ion has subsided, 
a lynijihalic can br Irli as a hanli nrd cord, which, li rxcisril, will 
br lonnd to coni am admit 

Diagnosis. - 1 In* oidv condition wliicli could rrasoii.iblv b(‘ mis- 
takrii toi thi.-^ atfrcl ion is a ^atri])ill ir slin^, which closely rrsrmblrs 

II m .all details. Tin* lust or v ot thr case will mdi<*atr thr corrrcl 
dia/:;nosj^. 

^ Treatment.-' The trr.almrm coiisi'.tsol rrsi in brd, a mild piirfja- 
tivr, ami a litth* jihriiacctiii and c.dfritn* to n*lirvr tlir hrndaclio, 
^^'hilc some of thr old authors a^lvisr arsriiic or tinctura frrri per- 
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chlolidi. tlirco linios a day. wi ll diluted. Lorallv, 

at first lead and ()i)ium lotion, and Intel an «»intnient, composed (»i 
ichtliyol and Innoline, II an ali--ci*ss lornis, it inusi 

be evaciialetl and treat e<l on *)rdiii.iry ])i iiedples. 

I-II.AKIAL OKt'HITIS AND liVDUtK K1 K. 

Symptomatology. -'I'liis complaint bij^iiw witli pains in tin* 
testn:le, I*‘vei . and at times rii^oi , |)ams mllie back and lower ]^arl 
ol tin* alHb»jnc‘n and f^nun^, and bilnuis \omilini;. 'flie lislie.le eii- 
lai'f^e.-., and isti nderand painful, while an i llII‘^lon loinisin tlieliinica 
\a<amalis of i>MlieT Ivnipli or f:h\1e. fin* Ivrnph tliiown out i'^ at 
liisl inllamm,ilor\ . ainl m.iv co e^iil.iii*. .ind i- ii'^iiallv .d)s‘)il)ed 
altii the levrr subside-*, but may persist and ioriu a I'llari.d hvdni- 
e**le. 'I 111* Illusion «il chyle is. iio*vever, more iisiiallx' ]>eimanent, 
and foi ms one of i he \ ar let les ol 4*hvloci*h‘ tO'be nn iil ioMi «l lalei . 

Treatment. The tre.n mein eoiisiMsol lest ih bed and l he a] •plica- 
tion ill h‘ad and opium ioiioii, and i:ool .ipplie.at ioi#r t^||^‘t hei witli 
bill 1\' \ iLjoi (Ills purcal ion <il ilieboweD. 

FlbAUM \K LVMIMI \NM l-t . 1 ASIS. 

Synonyms. lAinphatic \aii\, ! \m]>h scrotum. 

Definition. I'llanal lym]ih.in)L>i« c.t.isis i*. ila dil.iiation ol lMn]>h 
Vi*s-,els bioiiuhl .ibout bv obstiuctiiin to tlie Ilow o| l\m]»h, dm* to* 
the pn-seina* ol I'lKiriii hinumiti. 

Remarks, h'llanal Kmplmn^ieclasi*, e.in. ol eoii'-se, take pla«*e 
in any part ol the biidv, but t he most eommon sit nai ions 'ire in the 
scioimn, where it 's called ' lymj)li scrotum,’ m the spi*i math* (‘oid, 
in t he lejic, and in tin* ai m. 
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Symptomatology.' -In tin* sm-otum the affection bi*t;ins witli an 
attack of fe\er, 'issociiited with rediiess, swellim;, and ])ain in that 
region. When the fever has subsided, the whole sciotum is found 
swollen and elastic. It mav be smooth or iiif^ost*, and on ins]n*etion 
the skin shows a number of small cliMr vesicles, whicb, il rnj>tiiri*d, 
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discharge cit her lyinj)h or chyle conlaining filarial embryos, or, much 
more rarely, eggs" 

If the vesicles are ruptured, the discharg<' of lyiu])h may bo quite 
considerable in tlie tweiity-tour hours, and may j^roduce such 
marked exhaustion in the. patK'iil as to necessitate an oj)e.ration. 

In the spermatic cord the disease begins with jmin and sw<-lhug 
in the testicle, cord, and lower j)art of the abdomen, associated at 
times witli fever. When the acute symptoms have siil)sided, a 
swelling lifc<* a vancoceli. whicli disapiuar^ in tJie ])roiie posit if-ii 
and reap])ears when staiulmg erect, will be noticed along the cord, 
but the vessels const it nling tlu* swelling will be noted to be soltei, 
less tortuous, and more like a >erii''' I'f poiiclie'^ i haii a t rue varicocele. 



I'V.. 715- JA'MI ilVN'i.Il.t T\sl>s. 


% . In lymphangitis of the leg lliere’is the same fever, with swelling 

. of the glands, leaving a ^<»ft >welliiig in tin* groin, which disapi>ears 
. on lying down and rea]/pi’ars 011 siandipg nj>. and whicli has no 
impnlst‘ on t'oiighing. 

Treatment.- Asih<- local condition is '^im]»lv ])arl of a much nion* 
generalized vancosiiy ol the Kinphaiie \rssrls, n is best to treat it 
symptomalicidly with aiiiise])tic dnsting-ixavders. soch as boracic 
acid, zinc oxide, ami dermal<il, rU:. 

It, however. lynij)liori h.igia is i.iking j)lace and llie ])aliint is 
becoming exhausted, it is necessary to renmve some oJ tin* disra.sed 
tissue tand to ligate the dilated ves'.i-ls. hut in so doing it is as well 
to warn the patient that tliis will not cure the disease, and, indeed, 
may be follow«»d by ele])hantiasis 01 even chyhiria. 


FJLARfAL -AlhSCESSES. 

Manson, Low, Wises Ihdir, and others, have called attention to 
the frequency of filarial abscesses in various parts of tlie body. 
The most important are those found in tlie thoiax and in tlie reiio- 
peritoneal tissues. In the latter situation tlu- symptoms may be 
those of peritonitis. 
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Kiii. 717.- -b'lLARiAF- Asis: S\Mb Pajii.n'i Lyint. I)i.\VN. 

(Photogr.iph tiiktMi fiom above. Note llie cli'^appearanco ol IJie swollinj's.) 

FILARIAL PIILKRFCTASIS (Fir \rtai. Varix). 

At times persons siiiferini; from lilnriasi- e\liil»il, as observed by 
us, marked varicose conditions of vaiiF)us veiiK. Occasionally in 
association with enlarged sn])erlicial veins large masses arc to be 
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hfvn ill tin* tixilhi, iiiul otluT rrj^inns, whii.li on mhk*i ikial 

i:\cim inai ion ini^^ht bi' takon f*»r t»l.\niU. but on ]>.il]Kition 

it can br ascrrtamr*! that ibrv arr r;oni])OM*il t»i vriiis. tin- sanir 
sriisaiion iM-in.j' obiainccl as that t^xpcnriircil wliiMi p.ilpatini; a 
v.irir.occlr. Wlicii tlicM- inas';*-'. ocinir in llic .i;r«»ins tliry <li.sap])<\u 
whi'ii ilic patitMii lii's down. 

V.AKK'OSK LVMniATir (.LAN'DS. 

Synonyms, nt lniintlioma ola'^nr.a. AdmulvinphoccU*:!. 

Definition. Varici)*-*- Ivinpbat ir inland'- .n r tjjl.nuk (•nlarj;<‘d. M)nn- 
tiiiu's to an oiionnoiis rximt. by dil.M.iiion ol ihni lyni])li palii'^, 
bi oiij.rlil .d>ont by ob-^i i ur.i mn {n I In- flow nl l\in]0i. 

Remarks. TIk' i.d.iii(ls mo^i rfunninnly tound <'>ilarjL^('d in |):i( iriil 
.ire llir s^Llllib. It--'' lrri[lii‘in I\ iIlOM- I'f I hr .imII.i-, wllllr r\rn 

llir parotid Ivnipliaiir vKind bi ru rr^««ri\rd to lia\<‘ Inrii 

all*'rli-d. In p<'s‘ -nior, mw. .ilrtMily not rd. ihr linn!>ai .itlands 
ui.iy iw‘ foiin«l ronvrrit'd inm '^l•]l.tls^•d ^ar.-^ 

Symptomatoiofry. Tiir ttlaiaK rnl.nm .lU.irk-'of li-vri-. and 
.Mr ii^u.ilK I’oinid . 1 - rl.i -'i -‘Wi w lin;Ii air isoiK nio\al)lr 

wiirii Miiall. and arr rovri'i d with noiin.il '^Lin liny .u'r tonnd 
in ihr jLtroin. nntnin.d ot Unnn.d u^ion'^, .uid in thr a.MlI.i II 
])niir:nrril witli a hv]><nh i tnir nri*dlr. lymph i»r rh\Ir ••an l)i 
nbtamrd .n I micN ciMil.uimijH M it r tfifxinir r'-nall\' ^m.dl. t hry 
may a'^'iiiiir rnonnon- ]»i opoi t lon*^. n*arhin.u bi low ihr kiirr, and 
srnon-‘I\ inp^rdni'^ mii. 

Treatment. '1 hr\ ni.i\ brinnoxid li nrrc^^a.iy. bin t In'- ‘dnuild 
not hr <lnnr Wiilmiil dur oaiwr. a'- lhr\‘ .Hr onl\ jMli «•! a tliorr 
\vidr',])rr:id dNordri*. Kadniin ir.ilmriit Ini', brrn advisrd |,v 
Sii 1 l:iycl«»rk ('li.irh 

rri-AKIAl. I.VMIMI AM) ('IlVI.ors I^.XI KAV.V'^M IONS. 

i.'.niph and ciivlon^ r\t i ayasihon-^ ari ilnr to thr rnpliiir of 
dll il i d lvnij)h or l.ir.i ral yrs«-rK into ilir nrin.ii y p.issa.LCr-., 1 hi bowa I. 
thr tnnir.a y.ij'inah'^, or prntoiunni. 

'riii-y may, thrirfoir, br ronvidrfrd nndrr llir hradinj^'' ol 
('li\hiria and L\ in])iniria. ('iiylon^ .and l.ymphalic Di.ii i lio .i, 
Cliylorrh', and Tliylon-^ Am iti-'^ Prrlj.'ij)^^ Inriln r m\ r-.! i^al ions 
will show that Wi-r .in<l Ij»w .air roimn. and tii.it in .iddilioii to 
h.'rin.ito-cliylni la ami olhn rhylon- r.omlitions thrrr ma\* also br .i 
ptiro liaauato-lyiniiliuria, lynipli.atir diaiihoa. lyinpho<*'lr, and 
lym])hiitir a'^citrs. 

Chyluria and Lymphuria. 

Definition.— Chylnvia is tin* ]iassif;r ol rhvlr with thr nrinr, and 
is dtir to till! riipturr of dilaird cbylr-containiiii' lymph.al ir. vrssrls; 
when ini.vod witli blood it m known as lia'inalo-cliylnria. When 
Ivmph only is ])assrd tlietrrm lyni])hnri:i, sn!i:i(rsf rfl by i.ow, sboiild 
bn adopt rd, and if inixrd w'ilh blood, h;rnialo-lyin])htina. 
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Pathology, \ii\> worked onl jn incipally l)v Macki'iizie 

ami Maiison, and inon* rec 4 *iitlv bv Low and Wim’’ ' 11 m- ])resi-i!( t* 
ol cliyh* iij the urine i^due lo llie ru])lure n| (hlat«-il cbvle-nonl.iiiiinj; 
Ivmpluitiu ve'»sei^. Owiimj; to soim* (ibsirnclMUi in the ihoiae.ie. duct 
with varicosity ot lvni]>hal ic^ below tin- seat ot obstriictuui, the 
lym])hatio.s in !he bladder walls become dilateil and ni])iuie. and S(» 
tlic chyle' p.iSM’s into tin* blatlder. 

I-o\v ha.s -lira Ire 1 llial laki-.-^ place when the- blockade 

ot llir iMiijtliaiK s !'<> Ix'low tlu Ihoiai k ihii t iIpU 1 ri i ptac iiIimi'. < livii. C'lunii 
callv till- iiiil\ dill' iriic'r lictwcdi lynipli .n:d me <^(1111 rii Ivinpl* or 1 lu Ir i< 
that the- l.illri f iiiilaii'..i a nine li lar^i 1 anioiint oi l.it. wIik ii isdiiivd iiciin 
I hr l.ictc.ilh oi till ml' -aii-.c . \(toidiiM> to Ihlanuii, tin iat mpt.imid in 
Kni])Ii aoc-s not l•\llld ;*o pci inillr . wl'ilr n* cli\lc- it m.i\ lx •!> inutli «is 
0*3 p- I niillr. 

Symptomatology. I'he ol tin- attack is usually abni]>l, 

Without 111. liked sviniuoiiis. ihoiii^di \airiM‘ ])aiu^ ui.iy be felt, ami 
at tiiiM--* ihc-rc mav be f<-\c r. pauiN in ba<,k. ])eiiiia uni, and thii*hs. 
r^iialb*. lM)Wc-\rr. the* patieiii siiii^dv a^ks aehice bee. him- he is 
]).is'«.iui; milky or iiloocU- urine. 

.1 rule - 1 Im‘ urme c*lc-.iix iii i he coiiisr ol 1 iiiii-. but it is iiierelv an 
inlei mi-.siou. .ii'd du- -\ nipH»nis w ill in dm cunirM* n-ciir, and in 1 e-i- 
iiii-^''-ious and ai iac-k'. will loHow c-aeh other loi \e*ais: on tih-otlur 
h.iii'l, luiwcNc r, It iiiav be- e-onimmais, anci noi inlennitti'iit. 'Ilie 
duiMlMin ol the int ( 1 nnssM>n«. mav be dav'^, months. 01 vears. while 
tlir .itt.ieks in.i\ be al iribuii-d toe\eitM)noi (iiuilion. Alter, con- 
iiiinnit' loi Millie nine' it ma\ h-ad to e \h.ius| ion, iieiii al.L^u' ])iiiiw in 
diliere-nl ji.iris oi iIm- bodv, disonhietl l)owc-U, coated temi'iie, div, 
h.M'^li -kin. .Micl .» .tan- cache\i«i. 

1 1 the '111111- c-|ci in tin- bl.iddi-r, tlu-re' may bi- m-V'-iv p.dii .ind 
'^■laie.juiv 'rill- ui me peiu-r.dlv pH m-iMs tin- .i|»p(-,n.iiMa- of milk, 
but iii.iv be })|iiki'^h 111 c'olom iioiii admixtun- with bloocl. and a 

l. ML’c- |>ortit»n imiN c-|oi nno.i M-nnlrauspai ent .ui-l.it imiU'- ni.iss. It 
H n^iiallv ]).ism-c 1 III till! (]ii.Mititv. and 11 will lie notici-d th.Lt tlu- 
moinmi^ niim' is ii'.u.illy vuv clear, while that at iii^^ht is inucli 
11101 c- milk’v or led. On -.iaiidm.^, 111 true diyluiia, the f.it accunin- 
1 lie-', on the surl.MM’, t^ivmu riset<» a eivam-like a])]H*araiir.f'. Tiuh-r 
the- microsc(‘pc-, as a rule no f.iii\ elohnle'-. howe\'er mmnb-, an' 
ohM'i'ved, hiii white ecirpn-cles. e'-]M-£*iallv lymphocytes, and red 
c.or|)nscles, ;mi (1 ,it liinesd/f>;v)//7ur.v-aiidcrvslals<i1 e.aVinir o.xakite, 

m. iv bi'-eeii. riu' s]ic-ciric i;ia\ u v is low, v.ii vint; from 1015 to 10 jo. 
'I'he re.iction is usually acid. On shaking; the mine with (illu-r, the, 
l.it c.ni be lemoved and estimated, whe-n it will be loimd to \arv 
from o'S to 1*8 ])e.r cent. After the removal of the fat. the urme 
i:aii bo tested I01 albumen, whirli is alwavs iireM'iit. and wliich 
nsnally persists for some time altiT tin- l.'it has disiiipeai ed. 'I'he 
(liianrit V of albumen varies from <»•() to ox) pc-r ce nt . Xlbmnoses and 
sugars are absent . 

WIm'U the urme does not cont.im anv diMinct amount of fat om 
speaksof lym]»hnria, and if 1)1*10(1 is])resi‘ni hremato-lymphni ia. The 
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s'lmr patient may h»ive at times attacks of cliyluria and hsemato- 
chj'luria. and at other times attacks of lynipluiria and lifemato- 
lym])huria. 

Treatment.- -'Du* Irecitment is purely symptomatic, and consists 
of rest III bed, lyin.ii as much as possible in the prone jiosition, while 
111 some cases met hyleiie blue' may be given in J-gram doses, together 
with salol, 3 l'i aiiis, or ni ol ropme in 5-grain eacliets. The diet must 
beldaiid, non-irritat im:. \stringent inject ions into the bladder have 
been U''«*<1, and gallic acid, nitrate of.silver. aci'late of lead, iodide 
ol poi.issiiim. and thymol have been aclministered internally, but 
have not been found to be (‘liicacioiis. Iiuh-ed, there is no jiistiiica- 
tioii lor their hm*. Adininistration *»! i[mnine. combineil with 
('\])Osnre to X ravs. has been re'*onnn4*nded bv Miisgrave and 
MeDill. 

it the 111 me clots in the bladder, it must be washed out under 
ohloroforin I)V me.ins ol .in aspirator, and if this is not siircesslnl, 
the hhulder may have to lie opeiu'd and drained. 

Chylous and Lymph Diarrhoea. 

Diarrluea with chyle or Iym]di and blood in the motions has been 
recorded, bm is rare. 

Ghylocele or Lymphocele. 

Tins liny develop gradually, tlu' tunica vaginalis Idling uj> with 
an opaepu* ibiid, whicli on t.ipjung is toiiiid to be chvlons, and m.iv 
contain Micmfilurue, ft inav, however, be preeeded by an attack 
ol fever and orchitis. It is said that the sac is less lense in tlu' 
morning, and more so at night. 

Treatment. A chylocele does not glow to anv laige si/.e, and 
only reijnires occasional tapjinig. 

Chylous Ascites. 

^'hvlous ascii es is ran*lv met with in human beings, llioiigli w<! 
h.ive seen two cas<*s. It is comiinni in anini.ils as the lesnlt ol 
lil.iri.ii inlection. 

FLlLrilA.XTIASIS. 

Synonyms. I*".!! jiliaul l.eg, ('ochm Leg, Ibnliados I.eg, (Lilh* 
Leg. (ilandiiiar I)ise.is4- oi ILirb;ulos, KIe])hant iasis Ar.dinm, 
Da-b'il, l)an-o(d’l'il, L<*.s h'lbi icitaii'', I\rical, Idilegmasia Mala- 
barica. IClepbaiitiasis liidica. ibujieinia Tropic.i, Morbus Kleplias, 
Spargosis jMbroareolaris, Pachvdernna, ll<*rnia ('arnosii, Kh'pliaii- 
tiasis Tuberosa et S lotfilis, ilypersarcosis, Mai do ('ayeiine, Sarco- 
c 41 c dTigypte, Koosbeeii von Surinam. Slilipada, Kosharridilki, 
Barawa (Siiihalest*). 

Definition.- -Eh'pliantiasis is a chronic inllammatory hypertrophy 
of the fibrous connective lisMU* of a region of the body induced by 
lymph Stasis, and resulting in a consideral)le hypiTtrojiliy of the 
skin and subcutaneous tissues. 
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Varieties. — Tlu* most common varieties of eleplutiuiasis are the 
affection of tlio scrotum, vulva, arm. and bnMst, while other 
regions are much more rarely afftM'ted. The different varieties 
must now he briefly desi'.ribi:d. 


Elephantiasis of the Leg. 

Symptomatology.- -During attacks of filarial lymphangitis of the 
leg it is noticed tlial the limb becomes swollen, and though after the 
first attack it may resume normal si/.(\ tliis do«-s n(»l liaj>j)en 
after repeated successive «it tacks, and gradually thr limb b«‘C«)nies 



Fio. 7iS.- -Mt or I nr l.Ec.'.. 

more and more swollen, while the nalnral f(»lds. especially the ankle 
fold, become much exagger.it ed by tin* ^welling on <'itJier side, so 
that deep sulci are formed. The dorsiim of the foot becomes 
swollen and puffy, and is sejiardted by the ileep ankle sulcus from 
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tile swolkiji lowrr j).irl oJ llir Icj'. In iIu-m: miIci tin*, drbri'^ <>1 Ihii 
cMst-olf f])it iii'liiini, hor with llic oxcrotioiis of tlic skin, ai'cn- 
iimkitt* and rise to a h»ul Min-lliiif' disrh.uf;!', and iiUars nia\ 
form. At Jir>t tlir 'ikni ^nn'oth and S4)ll. foiininj; tlir siimolli 
vai irty of tlir coniplanit , w liir.ii inav . or it may Iv nonii* dark, 

hard, thick, ajid roiiji'li, Ix'inii uh\atcd inio nr warty rlcxa- 

tioiis, hirminj; tlic wrriirn-r varu*l\ . I'lu a|»j)c iida.i;i snnw atr(»])liy 
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from mahiiitrif ion. tin* haiis inav dn»|» oiY. and tin naiN hironic 
roufjh and tliicknnil, wliih- tin* -km ]h‘r'.j>irfs h -.s and thr st'ii- 
sibility is dimiiunhcd. I’lci-is m.iv now iorin on almost any part of 
the foot. The* swulhnj* is mort* n.mmonlv nn l wn h hrlow ilu- knre, 
but Ihf whoh* t]ii.i»lt in.iv I»icom( im])Iii:.Ltcd. 

If left untreated, the si/r of the le?^ .viiafliially ineieas(*s with 
repeated attacks of fev»T, and mavri.ich oii'-Mh-iahle dimensions. 
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Alter some yr;irs the atliicks of fever iihiy ce»ise iil1of'»-tlier, though 
tile e<)iulilioii n( the h'^ ii'^uallv leiii.uns \nich.uij;ed. In some 
ran* e«jses ele]»Jianl ia.''i> may de\ i-Io]) wit liout the patiiMit ever having 
an at lack ol le\ er. 

Treatment. -A ladical melhofl of treat meiil lia^ vel to be loiiiid. 
Of the vanoii'^ ji.illitit i\’e oiie^ th** mo^l sat i'^faet orv is ])erha])s t hat 
inlTodiicejl bv t'asiell.nii, wliieh c'nii'^Kt^ in k(*e]Mni; the ])atient at 
t'<»m|)Iete‘ rest mbeil.with 1 liio-inainin 01 tibi (»h ^in inject ions atul 
metlixxlical li.imla.^iiif^. ThedetaiKol the treat im-nt are as lolh>ws: 
The patient is kept in hetl .ind an injt'Otimi of 1 to 4 c.c. of lilMolysin 
Merk (whw.li ctnisisls oi IhiiMiianiin ami salicylic acid dissolvt'd 
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in water) is t;iven daily for tinee to niont lis, the injK.‘Ctions being 
internn)leil lor a few d.iys fimn time l*> time.. The injections may 
b»‘ made in tlie aflecled |»arts. or dei*])ly into the ghiteal r(‘gion, 
wh<*re tiu-y cause much less pain. Alter e.ich injection the wlii»le 
limb is lightlv baiulaged with Hainiel bandages, which are ke]a in 
place (lav and night. In s«nne e..ises rubber bandages mav be used 
witli great ad\antage. espi-cially in eases ol veriiicose. ele])hantiasis, 
iiecaitse thev I'emler tin* skin miieh smootliiT. rnlortiinately, 
many liat lent s cannot stand rubber band.iging. 'i'o increas(Mhe 
jiressnre on the ii.irdest }>art'- pads of inelastic material may be 
ap])]ied belore bandaging, and lor this purpose small cylindrical 
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gauze bags filled with ordinary small lead slu'l are foiind especially 
useful. Ill some cases massage of the whole limb before bandaging 
is useful. It is of the utiiUHt importance that the pressure on the 
whole limb shouhl be well distributed, oilierwiso the parts on 
whirl! iiisuHicient pressure has been made will be' found to become 
swollen. It is also useful tc» keep the atfeeted limb continually 
elevated by means of pillows, etc. In cases 4)f vermcose elephan- 
tiasis in which the skin is covered with numerous horny masses, a 
spirit lotion of resorcin .ind sjilicvlic acid (ac. sjilicylici, resorcin, 
aa gr. xxx. ; sp. reel ., 5^’.^ is useful in n iiioviiig these liorny masses. 



Fig. 7 J!T.- -The Same ('\m; as jn Imv. 720: Tki-.aimknt hy Kihko- 

LYsI.N' ASU Ha.V0\01N(;, AM> VVIIIIiiI 1 A.N'V OlM-.KA I IVl. MIlASUKKS. 


In successful cases alter tin. e to six mouths of this treatment the 
affected ])arts are of niiicli Muiller ^i/e. the skin is smoother, more 
elastic, and can lie piie-lud. into bihls. Long elliptical strips of the 
redimilant skin and '^'ilnMilaneon'- tissue may then be removed, the 
margins of the wouixl being slitclicd together. This would not be 
practicable before, the iiietlir.al treat iiKuit, as the skin being enor- 
mously thickened and inelastic, the coai>tatioii of the opposed sur- 
fciccs coiiM not be obtained. 

In our experience this Ireaimeiii lias generally only a slight and 
temporary effect in leceiii cases when the disiiase is in the acute 
stage with frciiinmt attacks of filarial fever. On the other hand. 
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the treatment* gives much bettor and more lasting results in old- 
standing cases, especially in those of the verrucose. type, charac- 
terized by the enormous new formation of fibrous tissue and absence 
of fe.vcr. Aft er treatment the patient should wear puttees or elastic 
stockings, and the rubber bandage should be applied from time to 
time. 

Handley has Ueated cases by ilrht prepaiiiig a va( ( me liom the (iiplococeus 
which he found in the blood, and adinini.stering this until the blood and 
lymph become sterile, and then performing operation ot ‘ lymphangio- 
pUisiy,* bysdk introduce*! by means ot long 
probes, which aie ])uslied along the subtu- 
taneoiis tissues, through small incisiiins, 
iintd a path is madelroin the atCected region 
to one with a normal lvni]di ciiculaliun. 

In the «*ase‘ so !ar rejKJitc'd there was 
marked improveiiii'iit at tiist alter opera- 
tion, but tills did not last long. Maddf 11 
:iiid Kergii'.on ie]>ort uniavoiiiably on lym- 
plifingioplastv as a treatiiunt tor elephan- 
tiasis ol I lie legs, as they find Ihe temfH>rar\ 
improvement not maintained, In'cause tlie 
reactive iliaiiges in the tissuts iiniueiliatelv 
around tlie lliiead eveiUuaily olditeiate the 
new vi'ssels. Sistrunk reports iavourabJy on 
tlie Koiuloleon Oporiitioii. tlie aim of wiiicli 
IS to esl.itilish liy a wide OMnsion ol the 
aponeuiosis, a commiiiiKUitiou lu^tweeu the 
suiwrficiat amt deej) lymphatu channels. 

Other methods of treatuiciit consist 
in baiidugiug, ma^tsage, tapping with 
Southey tubes, and even amputation, 
but none of these are satisfactory. 

Elephantiasis of the Scrotum. 

The disease may begin as a lymph 
scnitiiin, or with recurring erysipela- 
tous attacks, williared iiiilammatory 
blush on the skin, and fever. After 
each attack the scroluiu is larger than 
it was before, and it goes on growing, 
if left alone, until it may reach tlie 
weight of 224 pouiuK, as mentioned 
by Chevers. wliich probably the 
largest ever described. Wlien well developed it forms a triangular- 
shaped mess hanging down between the legs, with the base down- 
wards, and the apex upwards towards the jiubes. On its anterior 
and upper aspect there is an aperture which leads into a canal, 
formed by the inverted ])repuce. at the bottom of which is ilie glaiis 
penis, 'fhe penis itself is buried in the tumour. The testicles 
are situated at the upper and back part of the tumour, and are usually 
surrounded by hydroceles. 

If large, the base of the tumour is frequently ulcerated. 



Fig. 722 — JClkpiian riAsis 
THK ScuoroM. 
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Treatment. — triiatmcnt is removal, wliich is" a very easy 
operation, and very succe^.'^hil, following either Maiisoli’s or 
Charles’s method. Manson says that the mortality uchmI nol 
exceed 5 per cent. 

Tile most important foatiiie ni the whole ojuTation is to have 
the. skin iierfee.lly clean and .iseptic. and to careiiilly choose the 
parts of tile skin which are lo In* used as flaps. 

‘ An elaMic tiMirniquel iii a figure ol eight is ajiphed round the 
]»elvis an<l tlie neck of i lie tumour. The skm flaps an* now marked 
out and deejij'iied. the ve^^si-ls being c.irehilly ligatured as they are 
’exposed. 

' 'I'he testicles are then dissecti*d by pi i iiendiciilar cuts, and the 
penis is set free by xlissei^tion. alter entimg down the canal already 
mentioned as formed 1>\ the prejiuei*. This is l)est done with a jiair 
of scissors. 

The geiuTal mass of eleplianioid tissui* is n*iw cut away, graduallv 
ligaturing the vessels as the cutting ])roeess gins on. this pi eventing 
any ol the vessels being passed over, 'flu* tourni([iiet is now 
looseiitHl, and any bleeding secured. 

If there are hvdroceles present, these are opened, and llu* sac 
1 limed inside out, and altei any ivdiiiulaiicy h.is been removed, it 
is stitched around tin* testicle in tin* inverted e.ondition. 'I'ln* Ihips 
are now brought togethei and stitche<l ovi*rthe lesie-., a (Irani oi some 
descriptiini being introduced at tin* lower portion lA tin* wound it 
this is considered to be necessary. Skm flaps should, il ])ossil)le, 
be made, for tlio ])euis: failing this, the raw' area must be covered 
W'lth protee.tive. and allowed to gi .nml.it e. The w'hole wound mu a 
now be. anliseptically diessed, and iisn.ilh heals without dillimilly. 

5/> Havelock (Charles (if>cnitive -After the usual preji- 

aration an ineision is madi* m the medi.in liiu* from near the piihis 
to the preputial mmith dee])ening it lo the dorsum of thi* penis. 
Jimu'leatioji ol theorgaii is j)erformi*d Iroin lhe.siis]>ensory lig.iineiit 
to its free extremity. Jheie ihe glans is still separated from the 
linger by the lining meinbraiu* of the f>repuce. The head of the jHUiis 
is pulled up and this cap of muGous membrane is ent through in front 
of the glans. wliiiduis easily jjalpabli-througli it. The organ is now- 
free, wdth its head, eovered with a s#rl of eaj). which is next slit 
lip, and the parts tlioroiiglily cleaned. Xow the ina.*'S is jmlled to 
the patient’s right, exposing the left side of the neck of the tumour, 
fait from above, near exteinal abdominal ring, < ur\iiig low'auls the 
median liiu* in front of the amis. Deepen this im isioiv gradual ly 
wilh linger and scalpel to near the bulb, avoiding hurting it. The 
trunks of tlic vcssi*ls c.'iii be seized with * jm'ssiire-forceps before 
section or after ciUting. The same ])n)eediire is rejx'ated on the 
right side of tlie neck of the tumour, 'i'he two incisi(ms will mett 
in front of the anus, all the main vessels will be seized and divided, 
and the bulb almost cleared on both sides. 

- Then the testic'les art* (‘iint lealed, and after wrajiping them, as 
well as thi* cords, in gauze, they an* placed on the pubis. The 
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flaps aire now madA prpKstice deteimi^g the amonnt o( covering 
necess^. Phune the -ri^t testide under the skin flap on the thi^. 
Repeat the same with the left testicle and draw toe flaps to uie 
mcnian line. A few temporary ktitchcs :to k^p' them in position, 
whflst a continuons suture run quickly up holds them firmly. 
Lastly flaps are stitched to tl)e body of the ptais.. 

After the operation careful dressing, well and equally applied, is. 
of great practical importlince- 

Elepbanflasis of the Vulva. 

This arises in the same manner ast elephantiasis of the scrotum, 
and may affect the labia majora or the clilosis. It is, however, 
very rare. The tumour,'' according to Manson, may weigh 8 to 
to pounds, or more. "Hie treatment is removal. 


Elephantiasis of the Breast. 

Elephantiasis of the breast is very rare, but docs occur, and the 
enlarged breast may reach to the pubes or the knee. It may affect 
one or both breasts. The treatment ^ removal. 

. ^ Elephantiasis of the Arm. - 

This is rare, but may arise in the same manner as in the leg. 
One arm or both armsmay be affected. Bahr ‘reports that the 
natives of Fiji and probably of other Soutli Pacific Iriands are, in 
comparison witli natives of Other regions, peculiarly liable to this 
form of elephantiasis. 

*' Elephantiasis of the Scalp. ^ 

Rardy^thc whole scalp is enormously tliipkcncd, and presents 
deep furrows. ^ . 

cfreumseiibed Elephantiasis. 

Large pendulous tuinoun||of filarial origin, one to several, may 
be found. These are commonest in the upper part of the thigh, 
just below the groin. * * * 


RARER AFFECTIONS. 

.Lewis has recorded a case qf fUariasis in which chyle containing 
Microfilaria was discharged from Joth conjunctivse, wliile Maitlandr 
has described cases o! acute synovitis of the knee associated with 
fiiariaMs as being of too frequent occurrence to be looked upon' as 
merely coincidences. 
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FILARIASIS CAUSED BY OTHER FILARIlDiE. 

'JTItc lusions produced by Dracuncidtts medinensis (Linnseas, I75S}> 
Loa loa (Guyot, 1778), Onchocerca volvulus (Leuckart, 1893), and 
other filarial worms, are described in Chapters LXXXVIL, p. 1964, 
and LXXXVIIL, p. 1968, while the zoological account of these 
worms can be found in Chai)Ler XXVL, p. 621. It will be remem- 
bered that Filaria inmitis Leidy, 1856, found in the dog, does not 
occur in man, the supposed case being wrongly quoted. 
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CHAPTER LXVIl 

THE MYIASES AND ALLIED CONDITIONS 

The Alyiabcs: llliinal; Aural; Ocular; Urinary; Vaginal; Uru-gastro-intcbtinal ; 

1 >crmal — ^Allied conditions — Kcicrenc cs. 

TH£ MYIASES. 

Definition . — The myiases are the invasions any part of llie 
body of man or animals by dipl crons lai vie. 

Nomenclature. — In 1815 ivirby and Spence bug^'csled the name * scliole- 
chiasis * tor the iiifebtaliuns ol man and animals by insects and their larvae. 
Ill 1840 Hope proposed a serieb ui terms applying to various groups of insects, 
some of winch have come into geneial use. and all oi wliich arc employed in 
tins chapter. 'C'lius he names the invasion oi dijiieroiis larvae * myiasis/ 
while that due to the larv: >1 lepidoptera be lalls 'siolechiasis/ and that 
brought about by be<‘tles ‘ Cc nihaziasis.^ in the present chapter we utilize all 
these old terms and keep tli • names Miplopocliasib ' and liilopodiabis.' whicli 
wc have already ube<l in ] 'eviotis editions, while v\c increase the number 
by turning one of Hojie's terms into * derma pteriai-is.' Some ol tlieso old 
terms may not a]>pear very siiitabh*. I>u1 they are tlie first I0 be suggested. 

Historical. — ^I'he history of the myiases may be divided into 
' ancient knowledge ' and ‘ modern knowledge.' 

Ancient Knowledge, — ^As the disease is iinich more frequently 
found in animals than in man. it is not suqirising to find 1 hat it was 
first recorded in tlicni. According to Sainbon. it w'as well known in 
animals to the Babylonians, and to the Ancient Egyptians, Greeks, 
and Romans. According to the same authority, it was recognized 
in man even in t he Mi ddlc Ages. 1 n t he t cut h century' there appeai'ed 
a book entitled ‘ Tlic Leech Book ' of Bald, or Mcdicinale Anglicim, 
which described the ' ana-worm ' as growing in man and eating 
through to the outside and shedding itself out of the hole so made. 
vSambon says this may well have been the larva of HyJ>oderma bovis. 
In the eleventh and twelftlibcnturiesthe Ai abian ptiyacians mention 
a malady called ' bovine disease/ wliich may have been an infestation 
with the larva of the same fly. In the sixteenth century Ambrose 
Par6 gave an account of several infestations by larvaj, and illus- 
trated the p^agraphs with fanciful drawings of maggots. 

In 1589 Father Pedro Simon wrote an account of the occurrence 
of the fly which we now call Dermatobia hominis, as seen along the 
banks of the Rio Magdalena and in the low plains to the east of the 
Andes. This appears to be the first reference t o the subject as seen 
in the tropics. 

These observations were extended in 1653 by Father Bcrnabc 
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Cobo, who states that in each wound caused by the common mosquito 
there grows a spine^overed worm the size of a haricot bean or larger. 

About this time Fernelius described some form of nasal infesta- 
tion — perliaps a myiasis — as occurring in soldiers. 

In 1687 Leuwenhode, in Europe, mentions two cases, one of 
dermal myiasis in the leg of a woman who made a good recovery, 
and another in the mouth of a second woman, who died. The larva 
are thought by Hojie t o belong to the Muscida. 

Modern Knowle^e. — ^With the appearance of the work of Antonio 
Vallisneri in the early years of the eighteenth century, a much 
better conception of these infestations of animals and man bec^e 
possible, and from this time onwards the knowledge of the subject 
increased and improved. In 1745 there appeared a work entitled 
‘ Relation abregde d'un voyage fait dans Tintdrieur dc rAmerique 
Mdridionale,' by l)e la Condaminc, where, on p. 170, lie mentions 
the ' ver macaque ' — Le., the larva of Dermaiobia hominis (Linnaeus 
junior), and says that it takes its birth in the wounds made by a 
kind of mosquito, but from whence its egg comes is unknown. This 
observation^as since been fully confirmed by recent research. In 
1757 Arture drew attention to the occurrence of Dermaiobia 
hominis in Cayenne, and in 1781 Linnaeus juniorKlid the same as 
regards Peru in a letter addressed to Pallas, in which he gave the 
fly its present name. Gmelin subsequently publislied this letter. 

Somewhere about this time Turner described two cases of urinary 
myiasis in England. 

In 1770 Wolilfart published an account of rhinal myiasis in his 
work entitled ‘ I)e Vermibus per nares excretis.’ 

In 1809 Azara gave a history of his journey in 1781-1801 into 
Paraguay, and wrote an account of a rhinal myiasis, most probably 
due to the larva of the fly we now call Chrysomyia macellarta. 

About the same time Lempi>jidre described the same condition 
in Jamaica, where it caused the death of a woman, and Sells gave 
an account of probably the same larva causing infestations of the 
eyes, ears, nose, and mouth in the same islands. Some of Sells's 
cases ended in recovery and others in death. Also about the same 
time (1806) comes the case of the soldier believed to be infested with 
CEstrus hominis Curtis in the skin near the scapula in Surinam. 

In 1817 Schock studied gastro-intestinal myiasis. 

In 1830 a sailor in Demerara is noted* to be suifering from myiasis 
in the arm. This was tliought to be caused by a species of (Estrus. 
In 1832 Howship recorded CEstrus hominis in the scrotum of a 
carpenter in Colombia; in 1835 Guyon mentioned a dermal myiasis 
in a negro in Martinique; in 1837 Hope described Dermaiobia 
hominis m the head of a man, and called it (Bsirus guUdingii, after 
L. Guilding of Trinidad, who found the case. 

In 1840 there appeared the classical and much neglected work 
on the whole subject by Hope, in which not merely are the older 
^counts gathered t wether, but also clear definitions of the various 
conditions are providra. 
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Froiti this^time onwards the observations on myiasis increase in 
number— Duncan in 1854, while in 1856 Lahory described 
' peenash/ an East Indian name for an infection due to the larvae of 
sarcophaga, while in 1879 Portscliinsky again drew attention to 
gastro-intestinal myiasis. From x8go to 1896 there appeared a 
series of classical works by R. Blanchard on myiasis in general. 
From 1895 to the present time Austen has contributed many 
valuable articles dealing with these infestations. In 1903 Ward gave 
an excdilent and well-illustrated account of the larva of Dermatobia 
hominis, Kayser in 1905 of ocular nmasis, Henneberg in 1903 and 
Vesescu in 1906 of aural myiasis, the Sergents in 1907 of thim'ni, and 
in 1908 Austen and Smith gave accounts of infestation with Cor<iy- 
lobia anihropophaga. In 1913 Rodhain, Pons, and others, studied 
the method of infection by this maggot. Finally, in 1915, Sambon 
gave an interesting account of Dermatobia hominis and its larva. 

The above history is sufficient to indicate the large amount of 
scattered literature in existence dealing with the subject of myiasis 
in one or more of its phases, and of which Peiper's book, published 
in 1900, give? a summary. 

^Etiology.— At the present moment too little is kiiown as to the 
characters of the larvae of the dipt era to permit their recogni- 
tion, unless belonging to a well-known species, and it is obviously 
incorrect to assume that larvie are those of a given fly. It is there- 
fore necessary for the medical observer to: — 

1. Preserve specimens of the larvae, as little damaged as 

possible, in 4 per cent, formalin, and held in position in 
the tube by means of fine tissue-paper. 

2. Rear the larvae or pupae and so obtain the imago, which 

should be fed for a day or so before being killed, and 
should then be carefully mounted and preserved. Mr. 
Austen has asked that s^c of tlic larvae should be placed 
at once on the top of a pot of fairly dry earth, which is 
then covered with muslin. After the flies have appeared 
they should be allowed to remain undisturbed for about 
twenty-foiu hours in order that they may dry themselves, 
and in order that they may develop their specific colours, 
after which they may be killed with chloroform, screwed 
up in cig£u:ette-*paper, packed in small metal boxes, and 
forwarded to England for identification. 

3. Label all the specimens, especially jioting the part of the body 

infected, the locality of infection, and the time of the year. 

4. Send the complete collection to the British Museum, Natural 

History Section, Cromwell Road, London, S.W. 

If this is done systematically it will be possible to obtain a corrert 
di^nosis as to the fly causing the myiasis. 

The lists of flies known to cause the various forms of myiasis will 
be given under the different diseases, but it may be noted that the 
principal families concerned are: — 
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1. Muscida (Subfamily: Muscjuffi).---Genera: Mused, Callipliora, 
Chrysomyia, Cordylobia, and Lucilia. 

2. Sarcopha^idai.—GoneTa : Sarcophafja, Sarcopliila,andCynomyia. 

3. Anthomvida. — Genus: Fannia. 

4. (Bsirid-a. — Genera: Hypoderma.Gastrophilns, OEstrus(Cephalo- 
inyia), ffistromvia, SpilogastfT. For zoological details on flics see 
Chapter XXXm.. p. Si.|. 

Less important families arc: — TachinidfP, Micropezidr^, Syrphida, 
Phorida, llierevidce, Sepsida, and DrosopJtiHdee. 

The larvae appear to be attracted by f«Tcal or urinary substances, 
and also by any puriihmt or juitn factivc discliarges. 

Pathology.- -Tlie changes produc(*d in tlie body by these larva' 
appear to depend upon the questiem of food. In such positions as 
the alimentary tract th<*y njqiear to do little harm, probably because 
there is plenty of fo-»cl av'ailaldo without liurting the tissues of the 
host; on the other hand, in the nose, ear, and eye they may cause, 
much destruction of tissue, firstly by eating into the tissues, secondly 
by the microbic infections whicli follow in their track, and in this 
way tliey may cause the death of the host. 

Symptomatology.- may be expected from the last pjiragrcaph, 
the symptoms of t he vict im ma v vary from nil . local signs of destruc- 
tion of tissue, with inilammation and i>us formation, to signs of 
general septic.'omia. 

Diagnosis. — 'I'liis is usually (jasy, and depends upon the discovery 
of the larvre, which, indeed, are usually sufficiently obvious to tltc 
pat lent and practit ioner alike. 

Treatment. — ^VVlion the Iar\';r live in i»assages such as the nose or 
car it is usual loc.xpel them by doiiclies of chloroform water; when 
in the alimentary canal, by anthelmintic treatment : when in the 
skin, by the knife and forceps, or simply by the latter. The asso- 
ciated inflammation as well as the* conditions causing the original 
St inking discliargcwliich attracted the flies r(*(iuire treatment, other- 
wise the patient will again be in clanger of ijif(*ction. 

Prophylaxis.- - Any juirson sufferiiig frcmi a purulent or odoriferous 
discharge in any ]'art of the body should he especially careful to 
avoid myiasis by slecqiing under moscpiit ociirt ains until this disease is 
cured. Other j)eople should bo careful not to sleep in the open with- 
out some protection, especially lu t he dayt ime, and in certain cases — 
as, for example, Dcrmulohia cyaniveniris— io use mosquito curtains. 

Varieties. — ^'fhe various forms of myiasis mriy be classified as 
fcdlows: — 


A« Internal or Cavity Myiases •— 
r r. Rhinal myiasis.- 
TI. Aural myiasis. 

TIT. Ocular niyiasis. 

TV. Urinary myiasis. 

V. Vaginal mjdasis. 

VI. Gastro-intestinal myiasis. 
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B. Extirnalw Derinal Myiases : — 

VII. Traumatic dermal myiasis. 

VIII. Subcutaneous myiasis. 

With regard to the ocular myiases, they may be a true cavity 
myiases if the larva lives in the lachrymal sac, but they may resemble 
a cutaneous myiasis if the la.rva penetrates into the tissues under the 
conjunctiva, when, indeed, it may destroy the eye. 

THE INTERNAL OR CAVITY MYIASES. 

RHINAL MTIASIS. 

For purposes of description 1 liis may be divided into the American 
rhinal inyi.asis, the African rhinal mj'iascs, the Asian rhinal 
myiases, and the lCnroi)ean nasal inj'ias(*s. 

American Rhinal Myiasis. 

Higiieiro. 

Definition. — ^l^ichej'ro is a rhinal myiasis found in Tropical 
America, and caused by Ihc larva' of Chrysomyia macellaria (Fjibri- 
cius, 1794) and allied species. 

Climatology. — ^The causal fly extends really from Canada to Pata- 
gonia, but is so much more common in the troj)ical regions as to 
justify the definition. In Canada it is diminished in numbers by 
the cold of the winters. In the Southern United Stat es it is met with 
principally in the mont hs of July to October. 

Altlology. — Chrysomyia macellaria (p. 847) usually deposits its 
eggs in s«)me wound in cattle — in the wounds after castration, 
spaying, branding, delK^rniiig, in barbed-wiiv wounds, and where 
ticks have been burst or in the vulva, especially if there isarctained 
placenta, or in the navel or moutJi of young calves. More rarely 
they lay eggs in the wounds of horses and mules produced by 
barbed wire, in the sheaths of horses, the vJiginsE: of mares, and 
the navels of colls. Hogs arc also liable to be infested, but sheep 
are rarely attacked unless t hey have been worried by dogs. 

In place of these more natural hosts the fly may at times attack 
man, probably being attracted by the odour of what to the human 
being is an offensive breafh, or by an oziena, or even a chronic 
catarrh. The fly then passes into one nostril, and if it is expelled 
dashes into the other nostril, andquickly depositsitseggs, sometimes 
in large numbers. 

In Trinidad, I.awrence reports that the disea.so may be caused 
by Chrysomyia viridula l^obineaii-Dcsvoidy. 

Pathology. — The eggs deposited in the manner just described 
become larvae in the course of a couple of days. The larvas proceed 
to feed upon the tissues of the nose and to burrow dccj)ly into this 
mucous membrane, down to and even through the bone. The 
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feeding excites a violent reaction on the i>art of the body, which can 
be exemplified by the fever, the discharge, the pains, etc. ' 

Morbid Anatomy. — ^The morbid anatomy includes the destruction 
of the nose, pharynx, hard and soft palates, larynx, etc. Fistulous 
channels may be seenjpackcd with larva' and extending in all 
directions. 

Symptomatology. — ^Some couple of days after a person sujifering 
from a chronic catarrh, foul breath, or ozama, has slept in the open, 
or has been attacked by a fly when riding or driving — i.a, when the 
hands arc engaged— signs of a severe catarrli appear, accompanied 
with inordinate sneezing and severe pain over the root of the nose 
or the frontal bone. Quickly the nose becomes swollen, and later 
the face also may swell, while examination of the nose may show the 
presence of the hirvic. T-efl untreated, the patient rapidly becomes 
worse, and pus and blood lire discharged from the nose, from 
which an (iffensive odour issues. Cough appears as well as fever, 
and often some delirium. If the patient lives long enough, the 
septum of the nose may fall in, the soft and hard palates may be 
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pierced, the vrall of llie pharynx may be eaten away, exposing the 
vertebrae, and even the hyoid bone may be destroyed. By this 
time, however, the course of the disease will have become quite 
evident by the larvae dropping out of the nose, and if the patient 
continues to live all the larvae may come away naturally. 

Diagnosis. — ^Any case with the history of a fly having darted 
into the nose should be assumed to be a case of nasal myiasis until 
proved by careful nasal examination not to be so. The onset of 
peculiar sensations at the root of the nose and along the orbital 
processes, together with the signs of an aggravated nasal catarrh 
occurring in the endemic region especially in the months of July to 
October, when the fly abounds in the Southern United States, 
makes the diagnosis probable, and tlusbecomes a certainty on finding 
a larva by examination or douching. The onset of the severe 
symptoms will clear the dia^gnosisif nolsevident at an earlier stage. 

Prognosis.— The prognosis is always serious, as it is difficult to 
be sure that all the larvae have been removed. 

Treatment. — The best treatment is to douche out the nose with 
chloroform water or a solution of chloroform in sweet milk (10 to 
-20 per cent.), and to follow this with douches of mild antiseptics. 
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Calomel may be insufflated after douching. It may be necessary to 
open the frontal or other sinuses, and to irrigate the passages. 

Prophylaxis. — The prophylaxis consists in the avoidance of 
deeping in the open air except under a mosquito curtain, and in the 
prompt treatment of any case in which a ^ has been known to enter 
the nose. 

The African Rhinal Myiasis. 

Thih'ni. 

Synonym. — ^Tamnd (Ahaggar Mountains). 

Deilnition. — Thim'niis afacial myiasis— tlial is In say, an ocular, 
rhinal, and oral myiasis- -found in certain parts of Algeria and the 
Ahaggar Mountains of Central Sahara, where the human population 
is relatively great and the numbers of sheep relatively small. It is 
caused by the larva of (Eslrus (Cephalomyia) ovis Linnaus, 1761. 

Historical. — ^In i88i Kirschmann in Russia reported a case of 
myiasis due to (Estrus ovis, but was disbelieved. In 1907 the 
Sergents drew attention to the disease thim'ni, and iniQistotamne. 

Climatology. — ^It occurs in Algeria, but not everywhere, being 
confined to certain mountainous regions where the ovine population 
is relatively little numerous as compared with the human population, 
and the fly is compellud to find new abodes for its larva. These 
regions are. La Grande Kabylie, La Petite Kabylie, and Le Dahra 
OrientaL It also occurs in the Ahaggar Mountains of the Central 
Sahara. 

iEtlology. — (Estrus ovis (pp. 826, 827) should lay its eggs in the 
nasal cavities of sheep, and is only driven by force of circumstances 
to occasionally att ack man. It only infests the shepherds and their 
dogs, being, it is thought, attracted by the cheese which both eat. 
It appears in the hottest part of the day in 1 he warm weather, and, 
flying swiftly, deposits its egg, wliile still on the wing, into the 
nose, on to the conjunctiva or lips. The larva enters these cavities 
and causes much pain and inflammation. 

Symptomatology. — In the nose it causes severe pain .and inflam- 
matory swelling of the whole organ. Frontal headache is intense, 
sleqp is impossible, while a serous discharge runs away from the 
nose. In the eye vision is impossible, the eyelids and conjunctiYa^ 
swell, and little worms are seen on their surface. In the m(>uth 
there is much inflammation of the throat, which renders swallowing 
a difficult proceeding. 

The duration is from three to ten days, being longest in the nose. 

Prognosis. — This is quite good, as all cases recover. 

Treatment. — The essen^^ treatment is tobacco, as smoke or as 
injections or washes, but in the eye gentle removal is all that is 
required. 

Other African Rhinal Myiases. 

In addition to thim’ni, rhinal rayia.sis in Africa is known to be 
due to : — Lucilia hominivorax {vide Bouchot at Baiika in 1895); 
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Sarcophaga nura Rudolphi, by Mouchet at Katanga 
puiorum Wiedemann, 1830, in Abyssinia, Belgian Congo, and 
Lorenzo Marques. The condition has been reproduced experi- 
mentally in animals by Wellman, in 1906, with S. regularis Wiede- 
mann in a goat. 

Asian Rhinal Myiases. 

Peenash. 

Definition. — Peenash is a word which may be used for the Indian 
rhinal myiases caused by llie larva; of species oiPycnosoma Brauer 
.and von Bergcnslamm", and by larva of s])ccics of Sarcophaga 
Meigen, especially bv those of Sarcophaga carnaria Linn^rns, 

^758. 

Climatology. — The disease is spn‘ad thiouglioiil India and Assiun. 

Symptomatology.- As far as is known, the symptoms resemble 
those produced by other forms of rhinal myiasis. " 

Treatment.— Thi^ is llie same as for other forms {vide supra). 

European Rhinal Myiases. 

These arc known to be caused hy Piophila casei and by sj>ecies of 
Sarcophaga Meigen, 182O, while Calliphora limea is also" said to be 
causal. 


AURAL MYIASIS. 

Definition.— Aural myiasis is the invasion of tlie external auditory 
meatus, the middle car, and a.ssociatcd cavities, by the larva* of 
certain dipterous flics, especially those of llie Muscida; and Sarco- 
phagidae. 

Historical. — Aural myiases have b(;cn recorded by Taschenberg 
in 1870, Blake in 1872, Johnson in 1892, and Austen in 1912, but 
the most complete study is t hat by Francaviglia in IQ14. 

etiology. — The following larvse have been noted as causal 
agents:-— 

Muscida (Subfamily: Muscintc) 

Musca domestica LinncTus. 

Musca vomitoria Liniia'us, 1758. 

Calliphora erythrocephala Meigen. 

Chrysomyia macdlaria Fabricius, 1794. 

Lucilia casar Linn«x‘us. 

Lucilia nobilis Meigen. 

SarcojphagidcB : — « 

oarcophaga carnaria Linnaeus, 1758 ; synonym, S. carnosa 
L., 1758. 

Sarcophaga magnifica Schiner, 1862 ; synonyms, S. woJdfarH 
Poiischinsky, 1875, S. ruralis Meigen, S. meigeni 
Portschinskv. 
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AnthoMyida : — 

Fannia scalaris Mcisen. 

Fannia canicitlaris Linnaus. 

Fannia incisurata Zett. 

Hydrotma mcteorica Linnaus. 

SyrphidtB : — 

Syrphus, sp.^? 

(Esfrida : — 

(Estrus oris Liiina'us. 1761. 

Symptomatology. — If lodged in Ihe external auditory meatus, 
they may simply cause deafness and ringing in the cars, but if 
eating into the middle ear they niay give rise 10 a discharge of blood 
and pu*^. 

Treatment.-' It is usual to drop into the ear warm olive or cai bolic 
oil, and then to syringe out the larvjc by means of boric lotion. If 
t he larvcT are outside the tympanum, inject a few drops of cliloroform 
dissolved in water. 

Prophylaxis. — Some protection such as wool is necessary wlien 
stiff (Ting from an aural discharge. 

OCULAR MYIASIS. 

Deflnition.— Ocular myiasis is the invasion of the spaces under 
the (iyclids, the lachrymal sac. the subconjunc'.tival tissue, or the 
eyeball itself, by dii>terous larva* usually belonging to the families 
SarcophagidcT or flilstrida'. 

Historical.- In 1905 Kays(T studied this form of myiasis and 
Portschinsky in 1(^13 rcportcjd some caMis. Malgaliaes has investi- 
gated this disOi'ise in Brazil. In 1013 ririmberg found a larva 
of a species of hy]UKlenna in the anterior chamber of the eye 
of a girl. 

/Etiology. — The larwT so far recognized as causing this form of 
myiasis are: — 

Sarcoplvaf^idtv : — 

Wohlfartia ma^nifica (Schiner, 1862). 

Necrohia, sj) ? 

(EstridiB : — 

Gistrus ovts Linnaeus, 1761. 

Dermaiobia cyanivenfris Macquart, 1843. 

Hypoderma, sp. ? 

Symptomatology. — ^This varies from the discovery of a larva lying 
like a foreign body under the eyelid, to infection of the lachrymal 
sacs or the tissue under the palpebral or ocular conjunctiva, to the 
total destruction of the eyeball. 

Treatment. — ^This consists of the prompt removal of the larva by 
surgical means. 
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Prophylaxis. — ^The prophylaxis consists of prompt treatment of 
conjunctivitis and the protection of the head when sleeping out 
of doors. Natives wrap themselves up completely when sleeping 
out of doors. 

URINARY MYIASIS. 

DeOnitlon.— Urinary myiasis is the invasion of theurinarypasss^es, 
particularly the urethra and bladder, by dipterous lai^’se, especially 
those of the Anthomyida;. 

Historical. — ^This form of myiasis is rare, but has been recorded 
by Ambrose; Pare in 1582 and by Turner in the seventeenth century, 
when he recorded two cases, wliile in 1909 Ren^ Chcrvel analyzed 
all cases reported up to that date, and concluded that, of twenty 
reported cases, six were genuine, ten were probable, and four were 
doubtful. He also a(ld(‘d one of his own observation. King, in 
1914, report ed an American case. Palmer a nd Austen have recorded 
a case in England. Hagen has also drawn attention to a case in 
Boston. 

Aitiology. — It is thought that the flies deposit the eggs near the 
meatus urinarius, Jind that the newly-born larva^ pass up into the 
urethra. Sleeping in the open is generally accused as the method 
of infection, but paralyzed persons become infected, especially 
those with urinary troubles. The larva which so far have been 
recognized are those of Fannia canicnlaris Linnaeus, 1761, and 
Fannia scalaris Fabricius (p. 852). 

Symptomatology. — Genenilly the larvae are discovered accidentally 
when passing urine, when they may cause some slight obstruction. 

Treatment. — ^This apparently is unnecessary, as the larvae come 
away without causing harm. 

VAGINAL MYIASIS. 

Definition. — ^Vaginal myiasis is the invasion of the vagina by the 
larva? of dipterous insects, especially those of the Muscidsc. 

Historical. — ^This form of myiasis ai>pears to be rare, but Cipriani, 
in T902, came across a case which had a recto- vaginal fistula, and 
Castellani saw two cases in Ceylon, but the larva? were not identified, 
except Sarrophaf^a carnaria TJnnjeus, 1758. In 1912 Pieter re- 
ported the presence of Chrysomyia macdlaria Fabricius, 1794, in 
the vagina of a beggar-woman, and Low has seen a similar case in 
the West Indies. 

Symptomatology. — ^There is a thick purulent discharge containing 
the larvae, and some ulcerations deep in the walls of the vagina. 

Treatment. — ^Vaginal douches with an antiseptic are recommended. 

Prophylaxis.- -Recto-vaginal fistula? should be operated upon. 

ORO-GASTRO-lNTESnNAL MYIASIS. 

DMnltion. — ^Intestinal myiasis is the invasion of the intestine by 
the larvae of certain species of flies, but especially by those belonging 
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to the genera Sarcophaga (p. 830), Fannia (p, 852), and Aphiochala 

(p.8a4). 

History. — ^BCany stray cases of myiasis— ^.g.,Jeny ns (1839) — ^have 
been reported from time to time, but these have been gathered 
together by Portschins&y in 1879 in the twelfth volume of the Hotw 
SocieUs EniomologiciB Russica, by Huber in 1899 in Bibliographie 
der Klinischen Entomologies Heft 3 (l^iptera), and by Calandruccio 
* in the same year in the Archives deParasUologie ; by Pfeiffer in 1900 
in his work Fli^enlarva als gelegentliche Par asiten aes Menschen ; in 
X901 by Thebault in the Arrives deParasUologie ; also by Wellman, 
and by Austen in an excellent paper read before the Society of 
Tropical Medicine and Hygiene of London in March, 1910. Cases are 
also referred to by Splendorc {Arch, de l^arasitologie, 1910), by 
Garrod, and by Soltau in the Journal of Parasitology, 1910. We 
have seen several cases in Ceylon and in the Balkans. Cases have 
been reported in Englan<l by Stephens (1905), Hewitt (1909), 
Cattle (1906), Garrod (1909), Soltau {1910), and Austen (1912). 

/Etiology. — ^Intestinal myiasis may be produced by the larvae of 
the following species: — 

SARCOPHAGIDiE 

Sarcophaga carnaria l^innaMJs, 1 758. 

,, hamorrhoulalts Kallcn, iSie. 

, , hamatodes J os(*p 1 \ . 

afpnis, 

,, magnifica'Svh\T\vT, 

„ PorWinnky, J875. 

,, laiijroHS Mcigen. 

,, ruralts Fallen. 

meigeni Schiner. 

Cynomyia morluorum lAima^uh, 17(11, 

Anthomyida : — 

Fannia cantrularis Liiina'us, 1701. 

,, xnci^urata 

manicxila Meigen. 

,, saltatnx. 

,, (Icsjardunsit. 

Hydroteca mett'orica Linnafiis. 

Muscida : — 

Musca domestica Linnaeus. 

„ corvhia Fabricius. 
nigra. 

Cyrtoneuva siabulans Macqnart. t 

Follrnia rudis Fabric ms. 

Callipkoru vomitoria Linnaeus, 1 75S, 

„ erythrocephala Mcigeii. 

,, azurea, 

Lucilia casar Linnaeus. 

„ regina Macy. 

Chrysomyia polita Linnaeus. 

Teichomyza fusca Macquart (?)• 

Tachxnxda: — 

Taekina larvarum Meigen. 

Mxcropbzxda:— 

CUddbaia cibaria Meigen. 
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Syrpiiida: — 

Erisialia tenax Kabricius. 

„ arbusioirnm Fabricius. 
dimuiuttus, 

IlelophilM^ pviuiulinus Mcigcn. . 

Phouidai: — 

Aphioc/uetu fcrruginca Brunner. 

l*hora rttfipos Mcigeii; synonym, /‘. pallipcs Latioillc. 

THEKUVlDAi: — 

Than'vti mbilitata. 

SEPSinAs: — 

Piuphila castii Linnaeus. 

1 ) K050PI11LI DAI : — 

Drosophila funcOris Aloigcn. 

, , Hirln Hogtisiru J ^rii n ner . 

(1£stkid;e 

SpilogasUv du'isa Alcigen. 

Ca^Uophilus pi'coritni. 

Sometimes more than one species may be found in the s:ime case. 

Rarer forms of myia.sis are those by larvfe of tlic 'I'ipiilidai, by 
eggs and larvie of the Culicidic, and by the bols of Gasirophilus eqm. 

The eggs or larvie of the above-mentioned flics enter the ali- 
mentary canal with the food, especially with vegeiabh* food in an 
uncooked or partially cooked condition. Another method is for 
the fly to deposit its eggs on the nostrils and lips of children, from 
which they pass into the stomach and intestines, and a third method 
is entry of the larvaj into the rectum while using a privy. Intes- 
tinal myiasis is not uncommon in cattle, both in the Temperate 
Zone and in the tropics. There seems to be no doubt that tlic 
larvse can live for a considerable time in the intestine, but the most 
marked example of this is Aphiodunia fcrntginca Brun, which is 
believed to be capable of passing through its entire life-cycle in 
the human colon, because both newly hatched and fully grown 
larvae were passed by a patient every two months for nearly a year, 
notwithstanding the fad that nothing was said to be eaten which 
could have contained either eggs or larva*. It is stated that species 
of the Phoridae have been found in corpses, and it has been slated 
that the living larvae, pupae, and imagines of species of Canicera 
were found in numbers in a corpse exhumed at La Fayette, Indiana, 
U.S.A., two years after burial. 

If there is any truth in this statement, it proves that the life-cycle 
of these flies can be compictod in a parasitic state, and would 
explain the possibility of a ])aticnt suffering from myiasis for 
twelve years, and during treatment passing 1,000 to 1,500 larvse. 
Fenwick also reports cases in which it seemed probable that the 
whole life-cycle was completed in man. It is obvious that these 
statements require careful confirmation by other similar cases 
before they can be accepted without reservation. 

Pathology. — ^The larvs usually cause gastro-intestinal symptoms. 
Those of the Muscidae may cause little or no disturbance, but those 
of the CEstridas and Tipulidae cause much disturbance. 
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Morbid Aiuitoiiiy.-~We are not acquainted with the details of 
any post-mortem examination in man, but in dogs the mucosa of 
the intestine is congested and marked by numerous small haemor- 
rhages. and it is thot^ht that bacteria may enter the blood through 
these wounds. 

Symptomatology. — ^Aft^ an incubation period varying from four 
to twelve days after the ingestion of the eggs, the patient, who has 
'either felt quite well or has suffered from vague abdominal pains 
and anorexia, begins to feel ill with general malaise, headache, thirst, 
and faintness, mid in chUdien with rigors, convulsions, and even 
delirium. Vertigo may be felt, and generally there is some fever, 
which may last two to ten days or longer. Sometimes the continued 
fever and the diarrhoea renders the diagnosis of enteric fever prob- 
able. Pains vary from vague sensiitioiis to violent colic. Retch- 
ing and vomiting may occur, and sometimes hH.‘mat emesis, while 
dysenteric-like symptoms may also occur. When the larvae attain 
maturity, they are sometimes violently evacuated. 

Dlagnoids. — The diagnosis can only be made by repeated examina- 
tion of the motions and the discovery of the larva, the natuic of 
which may be determined in the same way as in uastd myiasis 
(p. 1631). Care must be taken that the hirva; really come from the 
bowels, and are nut contiuninations ul tlie heces. 

Prognosis. — ^'riiis is good. 

Treatment. — The bowels should be cleared with a dose of castor 
oil and then an anthclminiic — e.g., Fili.\ mas — should be adminis- 
tered. Thymol or sant onin may also bo used. 

Prophylaxis. — ^All vegetables should be carefully washed and by 
preference cooked before being eaten, and fresh salads should be 
avoided. 


Ovanya. 

This word means m<agguls, and is ap]>lied, according to Wellman, 
by the natives in Angola to an alimentary canal myiasis associated 
wit It dysenteric synqhoms and caused by Fannia des jardensii 
Macciu . It is easily treated by castor oil. 

Mueulo. 

This is the African myiasis, concerning which the editors of the 
Journal of Tropical Medicine and Hygiene asked lor information 
in 1907, but which so far has not been traced. 

THE EXTERNAL OR DERMAL MYIASES. 

These are the infections of the skin, whether wounded or not by 
dipterous larvae. There are two varieties of this type — viz., trau- 
matic dermal m3dasis and subcutaneous myiasis. 
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Traumatie Dermal Mylads. 

Dallnttion. — ^^rraumatic dermal myiasie is the invasion of wounds 
or ulcers of the skin by the larvae of dipterous insects, principally 
belonging to the Muscidae and Sarcopha^dae. « 

Hlstorieal. — One of the earliest publications witli references to 
this is Joseph in his ' Myiasis Externa Dermal osa/ published in 
Hamburg in 1800, but a large number of observations have been • 
published since then. 

etiology.— The larva? which have been recognized so far are: — 

MuscidiB (Subfamily: Muscinae) : — 

Chrysomyia macellaria Fabricins. 

Chrysomyia viridula Robiiieau-Desvoidy. 

CaUiphora, sp. ? 

Lucilia argyrocephala Macquart. 

Lucilia, sp. ? 

CordyloMa anthropophaga. 

Milica putfida. 

SarcophagidiD : — 

Sarcop^Mga carnaria Linnaeus, 1758. 

„ magnifica Schiner, 1862. 

,, ntficarnis. 

„ chrysostoma Wiedemann. 

„ plinthopegga Wiedemann. (The adult is one 

of the ‘ yaws flies ' of Dominica.) 

„ sp. ? 

Symptomatology. — The larvae accentuate the putrid condition of 
the sores and the sufferings of the patient. 

Treatment. — ^^\ntisei)tic douches, syringing, with removal of the 
larva?, and subsequent antiseptic dressing. 

Prophylaxis. — The myiasis can, of course, be prevented by simply 
applying aseptic dressings to wounds. 

Subcutaneous Myiasis. 

Synonyms. — Cutaneous myiasis. Fn-nch, Myase cutaii^c, Myase furon- 
culcusc, Myase rampante sous-culande; Jialiant Myasis cutanea; German, 
Myasis. 

Definition. — ^Dermal myiasis is the invasion of the skin by the 
larvae of species of the (Estridae, especially by Defmatobia cyani- 
ventris Macquart, 1843, and by those of the Muscidae, especially 
Cordylohia anthropophaga Blanchard. 

Remarks. — It is necessary to be careful to consider the zoological 
region when determining the species of the fly to which a maggot 
found in a case of dermal myiasis belongs, as it is unlikely tlmt a 
species known to occur in Africa will be found in America, and vice 
versa. Further, it is desirable to determine definitely the nature 
of the fly causing the myiasis, and therefore this should be bred out 
as described in the opening sections of this chapter. 
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Atlology. — The following larvae arc known to cause subcutaneous 
myiasis in man: — 

(EstridiB ; — 

Hypoderma bovis dc Geer. 

Hypoderma lineata dc Villiers. 

Hypoderma diana Brauer. 

Derffiafobia cyaniventris Macquart. 1843; synonym, 1 ). 
hominis (Linmeus junior, 1781). 

Dermatohia (?) kenue Kolb. 

(Esfrus (Cophalomyia) oris Liiinrcus. 

Muscidee (SiibfaniiJy Calli])lioriiuc) : — 

Cnrdylobia anthropopha}*a E. Rlcincliard. 

Cordylobia rodhaini. 

The life-history of the tvstridai is curious, as will be discussed 
below. With reference to Cordylobia anthropophaga, by a mist tike 
the cutaneous myiasis of Natal, Rhodesia, British Central Africa, 
Uganda, and the Sudan, wa^ assigned io liengalia depressa, while it 
sliould have I>ecu jdaced unch‘r this heading. 

Varieties.- -As geogiiqiliical distribution is important from the 
point of view of I he causul parasite, it apjiears to us to be convenient 
to utilize this aiul to divide the subcutciueoiis myiases into tlie 
American, the Afnc.iii, tlie Asian, and the JCiiropean, whih* the last 
variety is not geograpliical, but pathological- viz., crerjung 
erujition. 

American Dermal Myiasis. 

Synonym. — Neot rojiical 'hTiual myiasi>, Dermalobiasis. 

Definition. —Dermal myiasis as st*eii iii Tro])ical America is 
caused by the larva of Dcrmalobia hominis (Taiuucus junior, i7tSi), 
better known as Dermatohia cyaniventris Maciiuarf, 1843, and 
perhaps by otlier allie.d, but as yet unknown, forms. 

Nomenclature. — The fly which causes this myiasis has a large 
number of scientific and popular naincs: — 

Scientific Names. — Dermaiobia hominis (Liniiarus junior, 1781) ; 
CEstrits hominis Linmeus junior, 1781 ; (E. humanus Humboldt ancl 
Boupland, 1805: Cnterchra hominis (Linineus junior) Say, 1822; 
(Estriis gmldingii Hope, 18^37; Dermaiobia cyaniventris Macquart, 
1^43; Ciiterebra noxialis Gondot, 1845; Dermaiobia mexicana Serna, 
1896. 

Popular Names,— Brazil, hura (boil), vermc, berne or berme: 
British Honduras, beef worm, cormoUote; Colombia and Venezuela, 
gusAno, husano (worm), gusino dc monte (forest worm), gusano 
pcludo (hirsute worm), gusAno macaco (macaw worm, because it 
attacks the macaw-headed Capuchin monkeys); Costa Rica, 
torcel; Guatemala, coliiioyote; Pangoa, mininta; Mayan name, 
suglacura. 

Nafues Suggestive of Mosquito Carriage. — Mexico, moyocnil 

X03 
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(flyworm), gusano raoyocuil (maggot flyworm) ; Colombia, Venezuda, 
and Gnalemala, gus&no dc zaticudo (maggot of mosquito] ; Dutch 
Guiana, Trinidad, mosquito worm. 

History. — In 1569 Friar Pedro Simon appears to have been the 
first to have drawn attention to this myiasis as seen along the banks 
of tlie Rio Magdalena and the low plains to the east of the Andes. 
He was followed in 1053 by Father Bcrnabc Cobo, who reported its 
occurrence in the Mexican lowlands in the coast district of Alvarado, 
in the state of Vera Cruz. In 1745 Do la Condaininc reported it 
from French Guiana, as did Arture in 1757. In 1781 Linnaeus 
junior reported it from Peru and gave a brief mention of the fly, 
while in 1822 Say gave a description of the larva as received from 
Soutli America. In 1833 Hop*^ gave an account of the larva from 
under the skin of the head of a man from Trinidad. The specimen 
was deposited in the museum of the Royal College of Surgeons of 
England. 

From that date scattered, but fairly numerous, references cfm 
be found Hfll (1830), Giiyon (1835), Gondot (1845), Coquerel 
(1859), Laboulbene anil Davaine IJonnet (1870), Der Vert cuil 

(1884), Ormerod (i886j, etc. — untjl between 1890 and 1896 Blan- 
chard published a resume of known facts, then a scries of admirable 
investigations upon the subject : and in 1915 Sarnl>ou again gathered 
together known facts, togethei with the history of the mosquito 
carriage of the eggs, and extended this with his own j)ersonal 
observations. 

With reference to the ino?Kpnto carriage, it is remarkable to note 
that Father Cobo, in 1653. says tliat each wound ])r(»duccd by the 
common mosquito jiroduces within the Jlash a spinc-corored worm the 
size of a haricot bean or even larger. 

In 1911 Morales of Guatemala first described tlic transmission 
of the eggs as being due 1 0 a inosfpiito, and jicrformed an exjieriment 
on a man, first noting the escape of the larva from the egg carried 
by a living iiioscjuito when jdaced on the j)alm of the hand, then 
allowing this larva to wander about the forearm, andthen scratching 
the skin and watcliing the larva burrow in, llieii noting the gradual 
development of the furuncle, ,iiul finally, when threatened witli siij)- 
puration, removing the larva, transplanting it iut(» the back of a 
rabbit , and watching its escajx* as a nyiiqih. Also in 3911 Tovar of 
Maturin, in Venezuela, had noted tins mosquito carriage, which 
was also studied by Blanchard in 1912, l\inc(»nes, Zepeda, and Sur- 
coiif in 1913, and Samboii in 1915- 

Climatology. — The cau^,il agent being a ii(‘otro])ical insect, the 
distribution of the disease is coiilmed 1 o Tropical America, in wliicli 
it occurs in tlic lowlands along the* coast and also in the valleys of 
the ri»r, but it is absent intlie hills and mountains. It begins 
near the southern borders of the United States, being found in 
Mexico, in Central America — i,e., British and Spanisli Honduras, 
Guatemala, Nicaragua, Costa Rica, and Panama: in South America 
— i,e., ('olombia, Venezuela, the (juianas, Brazil, and Peru; while 
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it is known to occur among the West Indian Islands near South 
America— tf.g., Trinidad. 

It requires a warm, moist climate, wiih surface wat(;r and forest 
vegetation. 

'/Etiology. — The cause of the disease is the invasion of the body 
by means of the larva of Dertnatohta hofninis (Linna:us junior, 1781). 



Flo. 'j2.\.--J(inthin^oma carrying 'i Fx.i.s ok Dcvmatobia 

hominis Linn/bus junior. 

(Alter Sanitx)]!.) 

On the evidence at present available it would scorn that the fly 
seizes the female mosciuit o ol the sjn^ies JmUhinsuma hthi Theobald 
and attaches her eggs to the ventral aspect of the abtlomeii, but it 
has been suggested that it deposits the eggs uj)on foliage, and these 
accidentally reach the mosetuito, which appears hardly probable. 

When the mosquito feeds upon man or animals the little larva 
whicli has beeji held in position in the egg by its spines slips out 



163G 


THE MYIASES AND ALLIED CONDITIONS 


and pierces the skin by means of the aperture made by the mosr" 
quite bite. 

Pathology. — As it escapes from the egg, tlio larva possesses, in 
addition to the numerous spines on its first seven segments, a crown 
of large black rose thorn-sliai)ed spines along the anterior border of 
llie fifth, sixth, and seventh segments, wliile the last shows lw(» 
posterior stigmata. Wlii^ii it has ])ierced the skin the spines on the 
fifth to seventli segment are shed (they are no longer required, as 
their function is to keep the larva in the egg-case), and the stigmata 
become three in number. What haj)pens to tlie larva in the bodj" 
is not known, but that it can wander under the >kin is known, and its 
production of the warble and escai)e therefrom is also known. 

Symptomatology.- The incuhaliun period or time between the 
infection and the first ajijxMi.nice of the warbh* is unknown. 

Appcaranceojihc Warhlc.- Suddenly the pat lent feels a sharp pain 
in some region of the skin. It may last two to three minutes, and 
then pass away, but after a time it will return either in the morning 

or 111 the evening. These inter- 
mittent seizure- will continue, 
and the. pain will increase* as the 
little rounded swelling which 
appeals in th<‘ affect I'd region 
incroasi*s in size. I'liis swelling 
is 1 he warbh*. 

The Warble - When 

fully ihrveloped tin* warble 
resembles a boil being some 
.c. coni imet res in diameter 
Fk.. 72-, -Wmo I.I- CAIS n }iY Dn Jitul of a dark red Or blnish-red 
niutohid honiinis (T-i.nn^i jexiok) colour. At the apex there is a 
(Afiir s.niilK>n morc Or l(iss centricfilly placed 

small circular aperture which 
increases till it readies a size of 3-6 millimetres. It is usually 
covered by a scab, which, if removed, shows a moving body with 
two small brownish-yellow spots. This is the posterior end' of the 
larva, 'fliesc warbles may be single or multiple, placed in close* 
proximity or scattered, with usually euily one larva to a war])le, 
but sometimes with more and rarely as many as five larva* to one 
warble. \Varbh*s may e..\ist in any .part of the body, but are 
more painful in regions like tlie nose. Usually there arc no con- 
stitutional symptoms, but there may be slight ‘'fever, and there 
may be swelling of the surrounding subcutaneous tissue, especially 
in the head, whcic the adematous swelling may be limited by 
the adhesions of the fasciaj. When the warble is mature the larva 
may be seen actively moving up and down like a jack-in-the-box, 
appearing and disappearing from the aperture. In due course 
it igiadually diljites the opening in the warble by means of its 
posterior end, and eventually escapes and, falling to the ground, 
erawls away and becomes a pupa. 
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Posi-Warb/e Stage . — After a period varying from six weeks to 
six months tlie larva escapes and leaves behind an empty cavity, 
which is closed by granulation tissue and heals, leaving a hardly 
visible scar. 

Complications.-*- -Secondary bacterial infections may take jdacc, 
giving rise to erysij)das, tetanus, lymjjiaiigitis, and’ enlargement 
of the lymphatic glands. If the larva dies an abscess is formed. 

Diagnosis. — ^I'hc cardinal points in the diagnosis are: — 

r. The formation of boil-like swellings on the skin. 

2. The presenee of an aperture at the apex of these .swellings. 

3. The presence of the posterior end of a larva, witli its stigmata 
in the opening. 

4. The boils fwmiiig in the neotropical zoological region. 

Treatment. Tin* nat i ve places a tobacco-leaf over 1 1 h‘ apert ure in 

the warble, or scpiirts tobacco-juice therein, and after twenty-four 
hours squeezes the larva out. 

Tincture of iodim* may b(‘. used in a similar manner or i in 20 
carbolic lotion. When the larva has de])arted, wash the empty 
warble out with antisejuic. lotion and dress ase])tically. 

African Dermal Myiasis. 

I'he known form of African dermal myiasis is imnhit disease, 
caused bv immibers of the* Calliphorina* subfamily ol theMuscida*. 

Tvmbu Diskase. 

Definition.— Tumbu distiasc* is an African dermal myiasis caused 
by the larvrc <»f Cordylohia anihropophaga K. l^Jauchard and allied 
spticies living under the skin. 

Historical.- -It was reported from Senegal, where the larva is 
called ‘ ver ilecayor ’ by HerengevFeraud, and latei byE. Hlaiiehard 
from \alal, when it was called the Natal worm, while the tly was 
named Ochromyia anthropophaga. \ similar larva was found in the 
arm of Commander Lund in the Congo, and wutf long known as 
Lund’s larva until it received the mime Cordylohia rodhaini Gcdoelst, 
1905. 

In 1901 it was reported that there was a imiggot fly in Natal, 
limited to llic coast, not extending inland, and nut ming higher 
than T,oc)o feet. It was also found about Ddagoa Bay, in Rhodesia, 
British Central Africa, Uganda, and tliN* Anglo- Egyptian Sudan. 
Unfortunately this ily was recognized as Walker's depressa, 
wlien it was really t he well-known Cordylohia anthropophaga, and the 
true Bcngalia is allogetlie.r a different genus, probably an Auchmero- 
myia with an unknown life-history. It alsf» occurs in late 
German East Africa, where it was called Ochromyia anihropophaga 
by Griinberg and Cordylohia grunbergi by Docinitz. 

Austen has described a third species’ C ordylohia pnegrandis, in 
Nyasaland, Cape Colony. Transvaal, Njital, Nortli-West liliodesia, 
and late Get man East Africa, and contributed a valuable paper on 
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the whole subject in 1908 to tlic Journal of the Royal Army 
MedicalCorps : while Smith descrilicd the symptoms of the disease 
ill the same journal. 

In IQ13 Rodhain, Pons, Vandiiiibranden, and Boquaert, demon- 
strated by experiment the method of infection : and Hcckenroth and 
Blanchard recorded four casi:s due ioCordylobia rodhaini in French 
Equatorial Africa. 

Climatology. --Tuiubu M‘eins1obeMidesj)n‘ad llirouj^hout tropical 
Africa, extending* fn»m Seiu\t»al in the north to Natal in the south, 
and from the west to the, east coast.s. 

etiology.-- The cause, of the disease is the invasion ot the sub- 
cut ancons t issues by t Ik* larva of i lot.ia (tuthropfphaf^a and allied 

sjiecies. The in<‘lhod of infection, tli.inks to the labours ol Smith 
in iqoS.atid Rodhain. Pons, Vandcmbiamlen, aiulBequaert in 1913, 
is fairly w^'ll known. 

Th<* ef^;4S are .qijKirenlJy sonu‘t lines laid on the clotJiing, the fly, 
perhaps, being atiracled by the odour, or ])erhaps at other times the 
e.gg is laid in dirt or facal hiatter on the floor, from winch the larva 
wanders 4111 to the huni.in being, esiiecially wlien using the latrine. 

Having arrived on the skin of man or animals, it jienetrates this 
by means of itsbucc<il hooks, but seems to require, a long time to do 
s(», as one exporirnent took six hours. If this is really so, then there 
must be some ancillary process, as this is not natural. 

Monkeys, giiats, labbits, dogs, and cals aie also attacked. 

Symptomatology.- During the attack slight jiricking sensations 
may he iiotc^J. Tiie. parts most affected are the scrotum, thigh, 
and buttocks in JJurojieans, but the forearm, axilla (especially 
ill natives), and the liead also may be invaded. The infected area 
jiresents tlio a])pearanci* of a boil, in the central portion of which 
tln're is an opening, raoie cir less clearly defined, which is marked 
l)y black niatler (the cxcieiuenl of the larva). In this hole the 
posterior end of the larva may be noted, and on })ressing on it con- 
siderable ])ain is pniduced. juobably due to the movements of the 
larva. Surrounding tlie central oiiciiing is an inflamed area about 
J inch in diameter. The opening may, however, be obscured by 
dried-up discharge. Strong pressure easily expels the maggot, 
so that it is seldom allowed in grow old. In children and lieljiless 
persons it may .attain its full size, and is then usually ass(x:ialed 
with suppuration, and wiieii full grown is about 12 millimetres in 
length, of a yellowish-white colour, and bluntly pointed anteriorly, 
while it ])osscsscs twelve segments, on the jiosterior aspect of the 
last of which are the two posterior stipnat ic plates, which are visible 
in the orifice of the swelling, appearing and disappearing after the 
manner of a jack-in-the-box. 

Treatment. — The larva is easily expressed by strong pressure, 
and then the resulting hole can be cleansed with antiseptic solutions 
and the wound dressed ascptically. 
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Asian Dermal Myiasis. 

Myiasis has not been sufficiently studied in Asia, though it is 
fairly common there. Sarcophaffa ruficomis is reported as causing 
occasionally a very severe form of cutaneous myiasis, but beyond 
this much cannot be said. 

European Dermal Myiasis. 

Tlio myiasis of Kiiri»pe scarcely comt;.^ iiudiT tlie. scope of tropical 
medicine, but it may be meniioned tliat dermal myiases are known 
to be caused by llypoderma havh do (ieer. lyyi) (p. S20): H. diana 
Brau(T: //. lineafa tie Villers. Ciislrophilis fiasalis Linmeus, 

1758: (i, h(cmonhoid(ilis J-cacIi. 17(13: (L vcfcrinns: and 1 itcilia 
sericata. 


Creeping Eruption. 

Synonyms. migiiius Noxii liolrsl, 

Piilxia^trL liolfst , ('uniitin, n.ii>lni.iiil\\«n I. Kivii likijiikliut, Tfaiilkiut/st liorJ. 

History. --'riiis disease was first dt'seribed bv A. Lee in 1875. 
Later on, IVockti, ftlaucliard, Topseiit, Fiilleboni. dud others have 
rccordetl sever<d c*ist;s It is not rare in some ]>arls «)f Kuro])e, 
Africa, and Asia, and in South America. Wt* have ^een numerous 
cases in Ceylon. ll is extremely 1 are in Nortli i\nierica. 

/Etiology and Pathology.— Lar\;e td the genor.i (iaslrnphilm, 
(r. hofmorrhoidtilis and Ci, nasal is, (Eslromyia sah'rus, Ilypodcifna 
hovis, and II. lincala have ln‘en found in Miveral ras(‘s. In others 
lit) larva whatever w.is ftmml. Looss states that the same clinical 
picture may bt* caus<*il oc':asi*)nally by Ancyl(»siom.i and Strongy- 
h)i le-i (An'^ndluhi) lirv.'e, or even bv an inanimate object like a 
piece of liorseliair. A larva lias ])e(*n found 2 millimetres from in- 
flamed eii'l. under a Miiall daiK spot. 

Symotomatology. -The «>rnption is characterized by the ])resence 
of a narrow raised reil line, \ to 1 inch broad. 'I'liis line extends 
daily one or se.veral inches, and is generally simuuis, but may be 
stniight. WliiltJ tin* advancing end progresst's. tin* o])p(»sitt‘ end 
slowly fades .'l\va3^ The dnralicm of the malady is long, generally 
st.'vcral months, but occasionally two or three years. 7 mucli 

pruritus. 

Treatment. -Hy]>odermic injections of various disinfectants 
have been tried, with little .siicce.ss. Hnlcliins recommends a 
cocaine injection, followed by the injection of i or 2 drops of chloro- 
form. 

ALLIED CONDITIONS. 

Allied to thti myiases are infestations by tin* larva- or imagines 
of the Lepidoplera, Coleoptcra, I)iplo])oda. Chilopoda, and 
Dermopt era. 
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Soolechiasis. 

Synonym. — Scliolechiasis. 

Deftnition.-- Scolecliiasis is llio invasion of Iho hocW by the larva: 
of t!ic Lepidoptora. 

History. — Originally the torni ' scolcchiasis * was used by Kirby 
and Spence for the invasion of ihc body by the Uirvic of any insects, 
blit Hope suggested that ilie term sliould be n^stricted as indicated, 
and invented new terms for other infestations. 

Varieties. — Hope gives a list of sovt^n eases, of which live were 
gastro-intcstinal. one was rhinal, and one was not classified. 

Gasty 0 ‘ Intestinal Scolechiasis.~T\\\s is dii(‘ to Pontia Irrassictc 
Linnieus, belonging to (he Papilicniid.e, and observi-d liyCalderw'ood 
in Scotland. Two were due t oT; amlnis pinion inalis, of t lie Noel iiicUe, 
one being observed by Liimans in Sweden and one by Church in 
England, and one was due I oPhryf^anca ^irandis, observt^d by Chiircdi 
in England. The one without determination was found by Lister 
in Englaiul. 

Rhinal There is only one cast* call^ed by Crambns 

fiinfiitinalis, and recorded by Kirby and Sjieiice, on the authority 
of Fiilviiis Augelinus. a> occurring in Ravenna. 

Canthariasis. 

Synonym.-* Scolecliiasis as used by us in the second i*dition. 

Definition.-- ('ant Iiariasis is the invasion of the body by the larva: 
of th(‘ Coleoptera. 

Remarks. — ^Tlie t erm used above was introduced by Hope in i8.^o, 
wluui he recorded a number of cases of rhinal, gastro-intestinal, and 
urinary infestations. 

Rhinal ('axthakiasis.— This was dm' to Tenebrio moletor 
f.iiiii.eus, and was recorded by Tulpius and l)y Oswald Allen. 

(iASTRo-lNTEsriNAi. Canthariasts.- The* genera recorded are 
unmcrou.s. 

('arahi.liV.- ->pfit)fints Icmophthalanus by Paykull in Sw'eden, in 
1797: Dermestes lardariits by Otto and ( liichester. in 1S07, in 
England ; and 1 ). murmus by ()tto. als<i iii England. 

Sfaphylinidee.- -Pceilcrvs clonfiahis I'abricius; (hyporns sithter- 
rancHs Eabricius; Staphylinus splendcns Fabnciiis: .S’, poliitts 
Eabricius; .S. fuscipes Fabricius; and .S. pmchilatus Fabricius by 
Favkull in Sweden, in ijqG-iyqH. 

^caralKeidce. — Gcotnipcs remain liy \'aii Erommoll in Sw'eden. 
in 1720; Mclolontha, i>[i. , hy Lemaout. Depalse (1S17 ?), and 
Desvoidy in France. 

Tenebrionida, — Tmebrio moletor Linnaxis by Forestus, in 1568, 
at Brielle; bv Kellie in Scotland; by Pickc'lls and by Thomson in 
Ireland: bv I'raill and others in England: by Acrel in Sw’cden, in 

Rlapida, — Blaps mortisaga Fabric.ius by Pickells, Thomson, and 
O'Brien in Ireland, in 1827: by Bateman and others in England. 
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Mordelli^, — Morddla^ sp. ?, by Rosen, in 1752, in Sweden. 

Canthari(k&. — Md€B proscarahaus Fabricius bv Gemiar in Silesia, 
in 1816. 

CirciiUonidce. — Balaninus nucum Fabricius ])y Henr>'. Astlcy 
*Coopor, and others in Fnf2[land, in 1805-181)9, 

Urinary CANTHAKiAsrs. — Tenehrio molctor hiniiseus is recorded 
by Tulpius as occurring in llii* bladder of a female age.d fifty yeais; 
Balaninus, sp. ?, by Henrj' and IMiillips in the urinary passages of a 
man aged sixty-two years, in l.;incashire, in 1809. King in the 
Anglo-Egyptian Sudan has recorded a case wluTe tJie larva depicted 
in Fig. 4()6, p. 870 was ])assed per urcihram. 

Dicrmal t.ANTHARTASis.- -Dyiicus maY^iualis Linnariis is recorded 
by Hope, in 1831. in England. 

Diplopodiasls and Chilopodiasis. 

Diplopfldiasis occurs in the alimeiilary canal, and is caiiseil by 
Julus forrestris I-inineiis. /. londinenensis, and Polydcsfnus com- 
planaitis. 

Chilopodiasis occurs i]i tin* rhinal passages, wIutc Gcophihts 
carpophagous Leach. G. clcctriciis lanmens. 0*. cipliulici/s \Vood, 
G, sifnilis Leach, Lilhofnits Jorlifuaius Lninaus. and meUnmps have* 
been found, while (L dcctricus and S. colooptrata, Chatechehne 
vesnviana, Ilimanlarimn ^cervaisi, and SHfynalny/isier subierranats 
occur in the alimentary canal. 

Dermapteriasis. 

Dmnapicriasxs of the alimentary canal caused by Forfitnla 
anriciilaria has been rei)orted by (Jrillin in 18 ;(>. 
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J’OKOCKPHALOSIS 


SvnoiiyTii- - I 1‘iiiution - lll^l<J|■y- (*limaloli>j;y - - I'linloL-y Pathology — 

Mot bid aiialoiiiy- SyinjMom.itolugy- lijagiuisi., Progiiosi*' -- Trt*at- 
inunt —I *1 ()j)Iiylaxi.^- ib-li-i ( ik i-s. 

Synonym.— Uiiot qdiahciMs. 

Definition.- Purocq)halosis is llu* iiuasioii of tin; body by tlio 
larva* o{ Pnroccphalus tfrwi//n/7/s Wyinaii. I1S48, audJ\ inonili/otfmH 
iS'jb, and ])ossibly other forms, which become encyst cil in 
the liver and luii^^s, and ultimately develop into nyrnpli.e, wliich 
may, by 1 lutir w.niderini^^s, cause iiillainmation of orj^ans and serous 
membranes. 

History. arnnllatus was first l(»und in man by l*rnii(*r in i84(), 
and has since been studied by BilUar/,. Venger Ailken, Giard, 
Hrodeii and Kodhain, Dutton and Todd, and one of us. P. monili^ 
formis has been met with in Asia, and by Salm in Java. Sambon 

thinks that Welch's Indian para- 
site may have been P, naja 
Leuckari. i8bo, or P, crocuUaw 
I^arona. i.Si|o. found in Blyth's 
mnsk slirew Crovidura fitH^ino^a: 
and that Flint's case in America 
may liavc been an infection with 
P. cYolali Humboldt, iSo8, but 
for details with regard to these 
l)arasites, see pp. 734 and 7,^6. 

Climatology. — Porocepitalus 
armillaitfs is confined to Africa, 
being met with in negroes resi- 
dent, or wlio have resided, 
therein. It has been reported from Egypt and various ]>arts of 
the West Coast of Africa, but espcjcially from the Congo. 

With regard toP. monilifmnis. it occurs in Java and the IMiilip- 
pine Islands. Welch doscrilied a peculiar parasite as occurring in 
the mucosa of the intestine of a man in India whicli he considered 
to be an Echinorhynchus, but which, judging from the drawing, 
might well be KPoroccphalus. 

etiology. The adults of bothP. armillaius and7^ moniliformis 
live in the nasal cavities and lungs of pythons and snakes, and 
though the life-liistory is as yet unknown, it is quite possible tliat 

Z642 



Fi<;. 72C . — Poroaiphalus armilhtluit 

ENCYSTEII JN LiVliR. 

(After Samlx>TL from our West 
Africtiii case.) 
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Sambon's suggestion that the ova pass into tlie drinking-water, and 
so to man, may be correct. It is possible tlial the eggs liatch in t ho 
alimentary canal, and that the larva.* tlnui ])ass into the organs. 

Pathology. — ^The larvje .are found lying coiled in cysts in the liver 
and lungs. In due course t hesc larvae boconio nvinp’hfe, wliich leave 
the cysts and wander througli the body, appearing in the lungs and 
bronchi, causing bronchitis and broii«ho-j)neuinonia; in the peri- 
toneal cavity, causing ])eritonilis; in the luavels. causing irritation. 
Perhaps they leave tlu*. body by the heces: ]K'rhai)s, also, by the 
sputum: but in any ease tliey cause serious illness in, and death of, 
the victim. 

Morbid Anatomy. In oj)oniiig thci abdomen, the iiyin])h;e may 
ho found quite free in the })(*ritoueal cavity, and may crawl uj) the 
hands and arms of the j)ath»)h»gis1. T hey may also l)e found in 
the lumen of the alimeulary canal, in l he mucosa*, ami thickness of 
the wall of the lunvel. The larva- mixy be s(*en encysted in \hc liver 
and lungs. 

Ill the cysts t hey he in a curved position. with the ventral suriace 
on the outer .aspect of the curve. The lungs show signs of bron- 
chitis and pmiiimonia. and the jKTiloueum is usually clironically 
inflamed, but not always. 

Symptomatology. — 'I'he syuqiloms ol the early stages of the 
disease arc at priNont <iuile unkiuiwn, but the terminal symptoms 
are emaciation and weakness, associated with atlack.s of ])r()nchitis, 
pleurisj, or other n*.s])iratory symptoms, 'riierc* may be cavities 
in the lungs, and the sputum riiay be offensive and may contain 
the ]»arasites, of which as many as 75 to 100 have bec'n recorded 
as being exjiectorated by a single jiatient. Tlu* liver is usually 
considerably enlarged. 

Diagnosis.- The disease has «)fteu been mistaken for ])hthisis: 
therefore an\>' jiatient in the tropics suffering irom the usual symp- 
toms of phthisis associat(!d witli enlaigemeiit (tf the liver may lx: 
suspected, and tin: sjuitum and fieces carefully watched for the 
possible appearance of the parasites. When a ])arasite is ioniul, it 
may not necessarily be either 7 \ armi/Iains or P. inonilifonnis, but 
is more likely to 1)C some form Jotiiid in some animal which lives in 
the region vviiere the ]ta i ient resides or works. 

Prognosis. — ^'Fhe disease is generally chronic. The prognosis is 
serious. 

Treatment.— --There is no known treatment. 

Prophylaxis. — If the drinking-water is boiled nr filtered, there 
ought to be no danger of infection. 
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Syiionvms — Pchnitu)]]- -I lit It i -Syiii)»U)iiiatology 

— DUi^not-its — !*ioi'nosi'‘ hiatinrnl- Pi niliylaxis- Kt-loreiicfs. 

Synonyms.- (iriuoiiiin. J^muh: La hc])rc. Italian: Lclibra. 

German Aiihsalz. .\nrwt‘gian : Sjhm la is kill'd. >1 ; Djudsam. 

Definition.- -7x*i)rosy is a cliroinc general (lisease, caiisf'd hy Ihi' 
Mycohadcriiim lepno Xhm-^vn, J^/4, (usual term Bacillus lepra), 
which produces rliaracttTiMic lesions in the skin, mucosa-, and 
nerves. 'J'lie nietlmd of infection is unknown. 

History.— Even at tin* ])rt‘senl tim<* tliere is occasionally much 
difiiciilt y wit h regard to tlie diagnosis of h‘j)i osy from allied diseases, 
and therefore in ancient times and in the Middle Ages syphilis 
and skin diseases witlmul doubt wen* confused with it. Hence 
the history is not easy to write. Ne\'ertliel(*ss, such a repulsive 
and striking disease must ha\e been nritieed by the ancients, and 
therefore it is possible that the reiereuc(*s in the* Ebers Papyrus, 
and in the English Bible, tlie Kig Veda, and ancient Japanese 
books, actually rel(*r to wiiat we call leprosy. tog<dher W'itli other 
di.scases. If this is ^o, lepiosy is indeed ancient and widespread. 
Certain autlioriti(*s. however, are of <»piriioj] tliat the Hebiew word 
Tsaraatli, which the translators of the Ibble have rendered as 
lej)rosy, does not refer to such disea.'^c. It is probable that 
the malady ])asM‘d from Egyi)t to Greece, and huer to Italy, 
by means of Pinnjiey’s trooi)s, and that it was disseminated 
thronglioiil Eurojxi l)y the Roman legions, by traders, and later, 
])er]iaps. by the ('rusaders returning from the East. In any case, 
le]^rosy gradually im.rcasi’d in Euro])e from the days of Ponipey till, 
in the thirteentli century, it existed to such an e\1t*nt as to move 
Chnrch and State alike to combat its ravages. St ern measures W'ere 
enforced, and 1 lie lepers w'ere isolated in lazarettos. 'I'lioy were com- 
pelled to wear a sjiecial dress, to use a cla])per when passing along 
the. roads, to only indicate with a stick the articles tliey desired to 
buy in a market; while, they were forbidden to drink Irom public 
fountains, to touch children, to spe4ik to a healthy person in a loud 
voicr., or to cat w’ith any person other than a leper. Further, the 
Church performed the Burial Service over a person who wms diag- 
no.scd to be a lejicr, and t herefore cjfRcialiy he was dead. Tlie result 
of -this appears to have been beneficial, as the number of lepers 
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diminished rapidly in the fourteenth and fifteenth centuries, since 
when the disease has almost disappeared from many parts of Europe. 

But while abating in Europe, it appears to liave been introduced 
into Mad(tira and the Canary Islands about the end of the fifteenth 
century, and perhaps also into America by the Spaniards. The 
infection of the West Indies would appear, however, to have been 
mainly due to the negro slaves brought from Africa about the middle 
of the sixteenth century, afttT which the disease became common. 
There is great doubt as to wliclher it did not exist in South America 
in ancient times, but no clear t'vidence is forthcoming at i)resenr. 

In ludia, Japan, and probably China, leprosy is most ancient, 
while it is very common in SoulJi Clima. Diirmg recent years the 
Chinese have been moving about tin* world, and are accredited 
with introducing the disease into Kamscliatka, tluj Sandwich 
Islands, Polynesia. Columbia, ('alifornia, .Australia, New Zt^aland. 
and also into Indo-China. 

Though very common in North ami Tropical Africa, U ai)pcars 
to have been unknown in South Africa until introduced in 1756 
by the Dutcli from Java, wlio carried it through (!a})e Colony and 
the Orange Free Stale into the Transvaal. It must, however, be 
stated that some people think it has existed lor a long time in 
South Africa. 

Tl is said lliai lli<‘ iuimi)ers of lepers liav(‘ m.irkedly increased m 
South Africa since the advent of the East Indi.in troo])s in the 
middle of last century. 

Asrogardsmedicarjiieraturc. Hippocrates says l>ul littleabout the 
disease, and perhaps really refers to psoriasis, while Aristotle* deTnies 
it better. It is not. iiowover. until the first century that Arcta*us 
of Cappadocia gives «i ch'ar ih:scrij)lion of llie disease, and noi :ill 
18 f7 that the first modern clinical account by DanieJsseii and 
Boeck appeared, ]'h(^ patliology ol the disease lias been carefully 
studied by Virchow. A^nidyke Carter. Leloir, Babes, I’nna, Ziiin- 
baco, innes, Cainpaua. De .\niicih. Pliilipsoii. Maiitegazza, and 
Bcrgmann. In Hausen disi:ovcre<l ilie bacillus, and in 1877 
definitely associated it with the causation of h'prous lesions, and it 
has 3ubsei.iuently been studied by Xeisser in and many others. 

Many attempts have been macle to cultivate this l)acillus, notably 
by the Indian Coniniissioii. van Houten and Kost, and more recently 
by Keebrowsky, Clegg. Bayou, and Duval- In i(jc>3 Stephansky 
and Dean, and later Kaliinowitsch and Tidswell. discovered a 
peculiar leprosy-like disease in rats, the lesions of which contain 
bacilli closely resembling Hansen’s bacillus in apjiearance. and 
not capable of cultivation. A diphtheroid bacillus has, however, 
been cultivated by Dean from two cases, and is said by him to be 
capable of being agglutinated by human leprous serum. There i.s 
probably no connection between the human and the rat disease, 
though some authorities admit it. The condition has been recently 
investigated by Marchoux and Sorcl, Bayon, and others. 

The method of infection is at present unknown, though there are 
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various theories, more or less ably defended, which will be men- 
tioned later. Marchoux and Bourret consider that they have 
successfully inoculated a cliiinpanzee, and Nicolle and Blaizot have 
produced lesions resembling leprosy in lower monkeys. Tlie con- 
dition of the eye has been much neglected until recent years, wlion 
the researches begun b\' Bull and Hansen as fjir back as 1873 have 
been extended by Grossman in 1906, dc Silva in 1907, but most 
importantly by Bori hen 111 1899. 

Deycke and Roscliad inoculated the surlacc cream of sterilized 
unskimmed milk with material obtained from the under aspect 
of leprotic tubercles by throwing back a flap of skin. Incubated 
at 30'’ C., a growth forms in fourteen days, which is characterized 
by its bright orange tint. This organism lluy called Streptothrix 
leproides, and from this tliey obtain a neutral fat, ‘ nastin/ wliich 
is similar to a fat found in Hansen's bacillus, and this Dtycke 
considered to be the agent which produced favourable s^miptoms 
when cultures of Streptothrix leproides were injected into patients. 
Later he noticed tliat these favourable conditions were associattid 
w'ith a leucoc\^osis. and therefore used nastin mixed with cinnamic 
acid, which is excreted as lu[)puriG acid, t he t wo acids being connected 
by benzoic acid as uii intermediate product. He therefore used 
benzoyl chloride to extract the. ' nastin,* and injected the ' benzoyl 
nastiii ' into patients, producing a reaction. Deycke believes that 
the nastin is (Uily a carruT of the benzoyl chloridt* to the bacilli, 
which it dejM'ive^ of t heir fat , and so allows t he jdiagocjl es t o fitt ack 
them. F(mr solutions wen- prepared: Nastin B o. Nastin B 1, 
Nastin B 2. tand K.. this last being only benzoyl chloride, and being 
used to shorten and reduce the severity ol the reaction if required. 
The others repres«*.nl nisi in in varying degrees of strength. 
Nastin B 2 containing an excess ol nastin, w’liilc Nastin B i is that 
usually emj)h)yed. Unfortunately no general succitss h.as followed 
this line ol treatment. 

Climatology.- -At the. present time then* is but little leprosy 
in many j)arts of Jiurope, but it is still common in Iceland, while 
it found ill Spain, Italy, the Balkans, 'furkoy, Crete, and Cyprus. 
It is less frequent than formeily in Nonvay. Sw’cclcii, Greece, and 
some of the Mediterranean islands, rare in France and Germany, 
and almost extinct in Denmark, l^elgiiim, Holland, Austria- 
Hungary, and England. 

It is very common throiighonl the whole of Asia. In Ceylon 
there are riumerous lepers, many «)f whom are treated in a leper 
asylum at HenJela, near Colombo, wliicli is believed to be one of 
the best in the world. 

In Australia the disease is known })rincipally in Queensland and 
New South Wales, and also in Victoria; w'hile in New* Zealand it is» 
known among the Maoris. It occurs in New Caledonia, I'ahiti, 
and the Sandwich Islands. 

It is spread sporadically over tlie United States, but is rare in 
Canada, while it is well known in Mexico and Central America, 
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and common in the West Indies. In South America it appears to 
be common in Colombia, Venezuela, the Guiaiias, and Brazil, but 
whether it is rare or simply not recognized in f>lhor countries is 
unknown. 

It appears to be spread all through Africa, but is certainty rare 
in West Afiica, more common in Central and East Africa, and 
decidedly more common in North and in South Africa, where there 
is the celebrated Robbin Island Leper Asylum. There arc people 
who believe Egypt to be the original liomc of the disease, from 
whence it spread to Asia and P3uropr. 

Aitiology. — ^I'he disease is caused by Hansen's bacillus, which 
morphologically has the greatest resemblance, to the tubercular 
bacillus and is stained by the same methods. 

With regard to the cultivation of the biicillus there are three 
views: — 

1. That it has never been cultivated. 

2. That it cjin be cultivated Jis a strep! othrix or nocardia. 

3. Tliat it can be cult ivatecl as a bacillus. 

I. That it has never been cultivatcil.--)i\\\^ is still tlie incest 
generally ac(:e])t ed \'i(‘W. 

' 2. That it can he cnllivaicd as a Streptoihrix,— This is the view 
held by Bordorii-Uffreduzzi, Babes. Rost. Kodiwsky. Sliiga, Hew- 
lett, Bayon, Johnston, and others. They maintain that Hansen's 
bacillus in cultures becomes a filamentary branching non-acid- 
resisting organism, which, when injected persistently into animals, 
produces the signs of leprosy. Fn»m these animals, they say. it can 
be recovered as an acid-resisting bacillus. The stniin separated by 
Kednjwsky. and further invesiigated by Bayou, is I he one which in 
our opinion is i he most imjmrtant with a view I o further researches. 
The growth of the genu is slow, and the colonies coah?sce into a 
whitish mass. Tlwi inoculation of ciiltuics into monkeys, rats, and 
guinea-pigs, gives rise, according to Bayon, to leprosy-like lesions, 
with very little tissue i)roli feral ion, no caseation necr()si.s, no 
vascular sclerosis, and witli presence, of numerous acid-fast bacilli. 
Serological reactions, such as agglutination and conij)lement fixa- 
tion, arc rather in favour of Bayou’s theory. Moreover, the 
inoculation of an extract of the cultures induces in leprotic patients 
a reaction with fever, comparable to that induced in tubercular 
patients by tuberculin. 

In igi5 Fraser and Fletcher were unable to ccnifirm Kedrowsky 
and Bayon's results, and came to the conclusion that Kedn)W'<ky's 
bacillus is not the leprosy bacillus. 

3. That it can be cultivated as a Bacillus, — This is the view held 
by Clegg. Duval, and others. Clegg succeeded in cultivating his 
bacillus in symbiosis with an amoeba. The cultures are chromo- 
genic. The inoculation of this germ apparently does not produce 
leprotic lesions. Duval gives importance 10 a non-chromogenic 
always acid-fast bacillus he has isolated, which grows very slowly, 
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and only on sptx:ial media. He stales that in addition to this 
bacillus lie has at times grown a polymorphic organism, sometimes 
diphtheroid, sometimes strci>tollirioal, and of varying degrees of acid- 
fastness. He compares this type of germ to those isolated by Ked- 
rowsky and liavon, and is n<»t inclined to give it any importance. 

The bacilli, whicli, ns will shown later, exist practically all 
over the body wherever diseased tissue is Jound. leave it by the 
nasal secretion, the teais. the salivary secretion, the sputum, the 
milk, tlic semen, ureiliral and vaginarsecri:lJoiis. and by the heces, 
and are cast off with the scah*s ol skin or the discharge of disin- 
tegrating tubercles. Of all these, tin' secretion of the nose appears 
to be of great importance, lor. as Stukei and van Houten showed, 
the bacilli are very coinnnmlv met wilii ill that situation. The 
bacilli are rejiorted to have been found in Culcx pufigens and 
Clinocoris Ituin/ari/rs 1)\' (loodhiie. of tlu* Molokai 1-cper Settlement. 
Finally, not wit list and mg one or two observations, the bacillus lias 
never been found in I'arlli, dust. air. water, or food. 

With regard to iiU)Ciilations of lepn»tic tissues and nodules into 
animals, experiments have been negative in rabbits, guinea-j)igs, 
ilogs, cats, bats, pigs, .iiid binis, even tlnaigh some exp<*riments 
were thought at the tiim* t(» be succc'ssfnl. NieoIIe }>roduced a 
hard mdoleiil ^welhngwiih a icwleju-a bacilbln injection ol leprous 
tissue ill a Macdcita iinmkey, Marchoux and Ihniiret haw made 
inoculation experiments in a eliinij)an/.ee with i)artial success. 
bt«niziijl(! has inoculated lej)roti(* material in the coinea of 
r.ibbits, inducing ceit«iiii J("u»iis winch he has been able to 
transmit . to a certain point, from animal to animal. In rats a 
peculiar skin disease, s(»mew!uit resembling lepiosj, occurs spon- 
taneously. ns observed by Stejdiansky. Dean, and Rabinow’il sch. 
This has been investigated by Marclunix and Sorel, who have 
come to the coiicliisjon that it is generally Ijaiismittccl by 
contact, and not bv ])arasitic agencit's. 'J hey Jiavc not succeeded 
in cultivating the bacillus, while Bayon has cultivated a strepto- 
tlirix very similar to the Kedrow'sky strain isolated fnmi human 
h'.sions. 

Witli regard to tlu' c'xjienmeiital inoculation of liuiiian beings, 
the only case cited as successful is Arniiig’s inoculation of a Sand- 
wich Island criminal m the arm w'itli a leprous tulierclc. This 
man developed a neuritis of the iilnai ami median nerves four 
weeks after the inocalation. a tubercle fiv(' months la.ter, the full 
signs of leprosy tw'o and a half years later, and died a leper six 
years after the inoculation. It is, how'ever, to be noted that lie 
lived in a leprous country, and 1 hat there was leprosy in his family — 
facts which Aegfcase the importance of the experiment. 

Tliere can. however, be no real doubt that the disease is in some 
way spread from human being to human being.* In support of this 
there arc many well-known facts— r.g., the case reported by Benson, 
where an Irishman, having acquired leprosy in the Wek Indies, 
returned to Ireland, and died from the effects of the disease in 
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about cloven months. During this period his brother not merely 
lived with him, but slept in the same bed, and, after liis death, wore 
his clothes. In about four to five years tliis brother showed all 
the typical signs of tubercular leprosy, tliougli he hatl only oiic<* 
been out of Ireland, and then only to visit England. Another 
similar case may be quoted of a person who, acquiring leprosy in 
Tonkin, returned to Strasburg and lived with a neplusw, who 
subsequently developc<l the dis*\is^. Turning to the evidence of 
history, there is the s])read of lopro.^y throughout Eurojx*, and, 
later, the rapid spread of tlie disease in tlie Sandwich Islands, 
where, thougli c.Kisting probably for many years, it increased from 
1859. when it was hardly known, till in iSiSi no less th;ni 800 lepers 
were isolated, and it is said lh.it no Irss thnn one-tenth of the. 
]>opu 1 afioii were affecled Another inslanrc^ is the* ease ol New 
Caledonia, in wliicli the diseaso. tlioiigli now common, is believed 
to have been inlroduoed hir the first time 111 iSOo, and l^ine Island, 
winch is said to have ]>een infe.ch‘il from New Caledoni.i; or 
Mauritius, wiiich v.is infecietl by ,i single le]»oi, and from which, 
later, the island ol Woilrigiio/ was inft'clod, also by a single leper. 

As to individual casts of infection bv residence among lepers, 
the most noted is that »»f I'ather Damien dc Venslcr, who w’ent 
from Belgium as a niissioiinry to the Molokai J-e])er Asylum of the 
Sandwich Islands in 1873. and wlio was first recogni/i'd to bo suffer- 
ing from the disease in iS.sj. from which he died in 1880 

Again, the projtliyl.iclic success of even partial isolation of lepers, 
as evinced in Eurojie in the thirleoiitli and fourteenlli ceutiirics. 
and to-day in Xoiway. Sweden, and Icel.'ind. is in finoiir of tlie 
view that tlu' disease passes from man to man. But it is not wise 
to hastily conclude, that tliis transference is direcl, for any of the 
above cases are easily explicable by the disease l»eing conveyed 
by food or biting animals. 'Fhe sucoo'is of partial isolation luiglit 
be simply to dimiiiisli the chance of infection by tlicse means. 
Moreover, the fact tliat the attendants of tlie Ilendela Leper 
Asylum of Ceylon liavc so far not been known to contract tlio 
disease is against the theory of direct contagion. Further, thougli 
there is cvi<lence that married people may both suffer from the 
disease, tlicrt is no proof th.at sexual intercourse is a means of 
infection. Nor is then? any evidence of heredity being a source 
of infection, for never has a* child been born in a Teprons conditi(»n. 
though it is said that 10 per cent, of the children of leprous motlii is 
become sooner or later h'j>ers themselves. 

If the germs are not carrif‘d from one person to another by con- 
tact, sexual or germinal transmission, they might still be con- 
veyed by air, dust, water, or food, and. imleed, all those theories 
have their support crs. 

It docs not appear likely that it is conveyed by air. otherwise it 
would surely be spread more commonly from patients to attendants 
in leper asylums. With regard to dust , it is quit c true that , tliougli 
some persons report the presence of a ^'cry few bacilli in earth 
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taken from places frequented by lepers, the majority have failed 
to find them; and, again, what nas been remarked with regard to 
air also applies to dust. The germs have never been found in the 
water of the most highly infect (‘d places. 

Many articles of food have been suspected, especially fish, and 
more particularly siilted fisli — a view which Sir Jonathan Hutchin- 
son has strongly advocated: but even he admits that it will not 
explain all cases. j>articiilarly its presemee in people who have no 
chance of eating cured fish. 

After excluding all these, there is still the possibility of the in- 
fection being carried by some blood-sucking msect . This subject has 
been most ably discussed by Nut tall, who ]>oints out that Linnaeus 
and Kolander considered ('hloroJ>s {Musva) lepnu to be the active 
agent; while Corredor suspected flies in general: Sabrazes, insects; 
Joly, Sarcoptes srahici and Pcdicnli : and Sommer, mosquitoes. 
Niittc'ill himself says that the possibility of such transmission 
cannot be denied. "Goodhue has demonstrated the bacilli in Culex 
pim^cHs and in Clinocoris teclularins : and Marchoux and Bourret 
liavc suggested that scune Siinuliida* might Ix' llu* carriers of the 
disease. Flies, lice, bugs, fleas, ticks, etc., liave all been studied 
recently without any great success. 

It might be thought that, direct inoculation having failed, tlie 
infection by means of insects would be unlikely. But tliat is not 
so, because it is well known that tlu* i)as.sage of bacilli through 
another animal may markedly moilify the virulence of the germ. 
On the other hand, a great many facts are in favour of the insect 
spread of the disease- ^.g., the infi'ction in a family. The cases 
cited above as examples of contagion would be easily explicable 
by the action of an insect, as would the effect of isolation in pre- 
veiiling the disease. Moreove.r. tlic predis])osing causes of dirt, 
poverty, etc., are also explicahh* on the saint*, reasoning, especially 
the curious disajipearance of the disease in llic families of Nor- 
wegian peasants ernigr.it ing to Aiiu rica, where they became much 
cleaner in their habits. 'I'he difficulty of cultivating the germ on 
ordinary media is very suggestive of its being accustomed to live 
solely in animal tissues: while the abundance of the bacilli in the 
skin is also suggestive of tlicat being the natural method of leaving 
the body. Everytliing in the history c‘.f t he disease appears to us to 
favour ks spread by .animal agency. ' 

Cases of infection by vaccinatiuii juii! variulizalion sue on rccoixl. Natives 
of Ceylon generally slate that the rliseasi* begins afi t*r a bite by a rat. 

Pathology. — ^According to different tlieories, the bacillus enleis 
the body via t|ie skin, the nasiil or respiratory mucosa?, the ali- 
mentary canal, or the generative organs. 

The list is so comprehensive that it will be obvious that the real 
method of entry is entirely unknovrn. On arrival inside the body, 
the baaillus is supposed to come to rest inside a lymph spaec some- 
where, and there to grow and form colonies, from whence it can be 
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disseminated through the body, perhaps by the blood and the 
lymph streams. It must be remembered, however, that the 
nature of the initial lesions is quite unknown. So enormously do 
tlie bacilli 'multiply in the body that there are few diseases which 
show an equal infection. 

Tlie pathogenesis of the lesions is not very well known, and there are many 
points of dispute which so lar have not been settled. The early stages liave 
been most carelnlly studied by Uiina in the neurolcpride, in which there is 
at first a dilatation ol the capillary vessels of the skin, on the walls of which 
the t3q>tcal bacilli can be found. The organisms now pass into the wall of 
the vessel, and appear to irritate the tonnec tive-lissuc cells of llie vicinity, 
which, becoming plasma cells, surround the periphery ol the vessel. 

There is a dUpiite as to whether any diapecfesis of the while cells takes 
place. Thus Tlmi and Ncisser supjKiit the view ol a diapedcsis, to which, 
liowcvcr, Uniia is op])ust>d. According to the. Immer observers, the cells ol 
the leproma contain not merely }>lastua cells, but also leucocytes and lym- 
phocytes, while according to the latter they are entirely ])lasnia c'cdls and their 
derivatives, for Uiina holds the mow that the bac illus has but little attraction 
for the white cell. The organrms pa^^s trom the vc‘sscl wall into tin* lymph 
capillaries, in which they grow. Thc‘.«*e <*arl3’' stages havi* not been seen in the 
ty]>ic'al leproma, in ^^huh the bai illi Iroin the lirsl are met with in the lym- 
phatics. in which they grow' luxuriantly, causing the toiisid (Table dilatation 
which is a marked leal me ot the lesion.' 

Now cKATirs a ]dienomeiion c'oiiccrning w’hich there is much diKercTicc of 
opinion, lor either the plasma <ells increase in size, and, becoming multi- 
nucleated, engtill the hacilli, forming in this way the typical ' UjuM cells' 
of Virchow- -a view' sujiporlcd also by N<is.ser and others— or the .bac illi 
attack the p]a.snia cells, destroy their c'3'toplasm. and so damage the nucleus 
that it becomes achromatic and bieaks into seveial pice es, w'hic h remain sur- 
rounded by, or on the side ol, a nia.ss of bacilli embedded in imic us, tinis giving 
rise to a false appearance ot a giant cell or choi lo-placpic enclosing bac ill. 
as asserted by Tjiina and olhers. Uniia's staining method with Victoria blue* 
and saifranixi colours noiiiial liitc illi blue, and dead bacilli j'ellow'. 

The le.«-ions show huge cells— the ' lepra cell^,* contauiing laige nuisscs ot 
bacilli— but in .Tddition to these cells there arc alK> iiuiKses ot Utc illi emIwUUd 
in miuiis, and not ctuIckschI in cells, which are the* ' globi ' of older writers, 
and whicli in fresh prcjiarations appear a.s large, loiiiuled, brownish masses. 
Bayon believes that the bunches ot btacilli ansi; partially by the choking of 
the lymphatics by jihagocytcs .swollcm by the numbers of the hacilli which 
they have cngulicxl, and ])aitjally by tJicrendotheliiim of the ve.sKeI wall aho 
becoming distended with bac-illi. The nuclei of tlu^se cells degenerate and are 
eliminated, while the remnants of the eells, together with the bacilli, form 
" the globi,* and wrhen these remnants disappear the bacilli are IcMt tree in 
the tissues. Ihc hyaline coating of many bacilli may be a prcKliut of the 
protoplasm of thc'se cells or mav be .sLCictecl b)' the bacilli themselves. Some- 
times typical giant cells, callefl ' Langlnns* I'clK',' arc seen. Marchoux and 
Bourret consider Mie .so-called kpra cells to be undLstinguishablc from the 
large mononuclear leucocytes. 

The bacilli do not invade the surface epithelium, nor the layer of the cutis 
directly below this; nor do they affect the sw'cat glands, nor the hair sheaths 
superficial to the opening of the sebaccH>us glands. 

The typical leproma, therefore, shows supcxficially epithelium, normal in 
every respect, except that there are xk> inlerpapillary proccs.ces. Below the 
epithelium there is a layer of connective tissue, free; from bacilli, under 
which lies the typical lesion, composed of lepra cells, jilasma cells, and con- 
nective-tissue cells, separated by a very slight amount ol fibrill^ connective 
tissue, and containing vessels, w'hose walls aie thickened by an infiltration of 
the adventitia, media, and intima to such an extent that at times the lumen 
may be obliterated, while the l3rmpfaatic spaces are dilated and filled with 
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bacilli surrounded by mucus, forming the * globi.' Beneath the lesion the 
connective tissue may be more or less normal. 

'J lie attacks of iever and the crysiprlatous eruptions, which will be described 
under the Symptomatology, are I'Xplicablc by the iUs.si»mination of the bacilli 
througliout the l)ody by the blood Mreani, the bacilli being contained in the 
large xiiononiK leaj h'lu ocytes, ac < otduig to Marc hoiix and Bourret, and by the 
omlxilisin of tlic c apillaries of the skin by bacilli and white cells, which, how- 
ever, are soon recovered Ironi. 

Besions may remain slatioiiary for ycats, and retrogression may take place 
as tlie result of trealnieiil. or s]K>ntaiu‘OUsly, in whic li lase the dead bacilli 
arc absorbed, and sar-like sjmk e.s left, which rarely l>eiomc sclerosed by 
Conner live tissue. IJ on a surlace, the leproina may sollc'ii, break down, and 
uh crate, thus tLis.senijnating the bai'illi 111 the liisc harge. 

The bacilli may iibo enlc‘i into the nerves and cause a hvperirlasia of the 
c'onneetive ti-sue cc'lls ot the roats and the iormatioii of tyjiieal lepronia 
cells at first around the va.sa ncTvoriim, ami lati.‘r in the peiineurium and 
endoneuriuin. 

riufse cellh press on the iieixr Idiu-h, causing a d cogeneration of the neuri- 
lemma, and lalcT a diMiitegtcition ot the artc'iic's and a de.strurtion of the 
nerve Abn s, wliu h linally lesulls m ibe nerve being largely converted into 
eonnective tissue. Jii T»liUes wh«-re the nei’ve is .ipt to siHfer fiom compres- 
sion or othei slight nijiiiie.s, it lieroim-s •■11 thiekenetl as to be easily palpable^ -- 
a tart winch Lie. exjilaiiis by sa\ing that the bar illi wliic h he louiul in the 
I utaneoiis nerves pass up the ner\es and become* lucatc'd at s]Kds liable to 
injury. 

It IS usually bc-lieved ihal the I'rTvesoiily are alter U‘d,aiiri that the paralyses, 
etc., are the results ot rlisc*asr* ot the peiiplieral nerves, but it has l)c*c n shovn 
that the bar ill i fittack the antc'iiot coimia ol the sjnnal rord, and therefore 
tins may play a jran in the prodnr non ol the .syinjitoms. 

'I he bar illi mav be carnecl bv the bloo<l stream idl ovi i the body, but .show 
a .selective atfinity ioi r ertaiii oigaiis, in whir li they dc'velop the typual 
leprotic le.sjons. A certain nuinlxrot lepiotu subjec ts redact to tiiborculin 
injections, and give- a po.^] 1 i\ c- Waiserniann rea« tion. 

Morbid Anatomy,— -Tlic skin Ic'sums wliicli may bo. found aro the 
tnlmrch's, wliicli may or ni.iy not be niroralc’d, ami flio pigmented 
and apignicnted areas. < )n cutting into t lit' lej^romn, il is seen to be 
siiuated usually^ in llie and covered by the epidermis: but it 

may lie m the suboiilaneons tissue, in wliich case it does not form 
a tubcM’cle. ft is yellowisli-whitf in colour, linn in consistency, 
and il S'.pu’ezc^d. usually a littl(‘ ch-ai fluid can be obtained. It 
will be noted that tlie sweat and sebact'tuis glands and the hair 
follicles are comj)re.ssr*d and as a nilt‘ atrojdiitTl. while vesicles 
and piisl tiles may occur on tlie surface, whicli may be ulcerated 
and covered with crusts. Tlie macules consist of round-celled 
infiltration, with bnt few large cc'lls, which are generally free from 
bacilli. In the spots wliicli during life were an.TSthctic, which tire 
derived from the, macules, tlu' curium is Ifirgely converted into 
fibrous connective tissue, whicli lias caused glands and hairs to 
atrophy and disappear. 

The typical lepromatous iiifihration may occur, not merely in 
the skin, but in the mucosa* of the longue, pharynx, larynx, epi- 
glottis, .'ind in the submiicosic of the intestine. 

The liver, which is usually enlarged, sliows a leprous infiltration 
of t he portal systems, while the spleen, which also may be enlarged, 
shows the same along the course of its vessels, particularly while 
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they arc in the septa, and a similar infiltration may be seen at times 
around the bronchi. 

The ovaries and testes may show infiltrations and fibrosis of the 
interstitial tissue, which destroys the secretory elements, and 
causes the sterility which is usually so marked among lepers. The 
lympliaiic glands are often enlarged, infiltrated, and full of bacilli, 
especially the femoral. Nephritis and leprous infiltration of the 
kidneys may be seen. The nerves most commonly affected are the 
palmar branch of the ulnar, the ulnar, the median, th<i i)croneal, 
posterior tibial, and the great auricular. When expost'd, the ncr\e 
IS seen to show a fusiform, redilish-grey swelling, wiiie.h. when 
(ixamined, is found to consist of lepromatous tissue lying among the 
nerve fibres. 

Ill the sjiinal cord there may be posterior sclerosis and meningitis, 
though it is doubtful whether these are really due lo the disease 
or lo some complication. The cells of the ])oslerior cornu have 
been said to be atrophied, as well as iJiose of the anterior cornu, 
in which Lie lias found bacilli. 

In the circulatory organs periarierit is and endarteritis are 
met with, while osteomyelitis, necrosis. carie>, and abs(»r]>tion of 
the bones may be s«:en, and will be mentioned again laier. Trophic 
changes in the joints and perforating uleers are met with in tht* 
nerve form oi the disease'. 

Fora long time the]»resence of le]>ioinata in the lung was dis- 
])uted, but recently it has been ])ro\ed that the lungs can become 
infected with It'protie lesions. The lesions oJ leprotic lungs aie 
very similar 1 0 1 hose of tubercular lungs, but are more solid, cascau* 
less frequently, and are Jess ])rone lo be destroyed. Some of I lie 
earliest signs are petechial laemorrhage.s, wliich u})oii iiiicrosc(»picaJ 
examination sliow a iliffuse, small, roiiiul-eelled infill rat ion, with 
occasionally a giant cell. ])ut without fibrosis, but wiili a slight 
cellular exfoliation in tlie surrounding alveoli and congestion of tlie 
•bloodv^essels and caiiillaries. In th(*s(^ areas there are inimerous 
intracellular lejirosy bacilli (Wise). In addition there maj' be an 
acute and at times easeating ])arcnchymalous inflammation or 
chronic diffuse interstitial inflammation. These are distinguished 
from similar luberciildr affections by inoculation into giiiin'a-pig? 
wit h negat i ve result s. 

Symptomatology. — T\\Q.*inciihatio7i period is entirely unknown, 
and must neco.isiirily remain so until the method of infection and 
the date of the onset of the disease is discoveri'd; hence the state- 
ments made by the different observers tliat it may hist for a few 
weeks or months up lo many years, 'fhe vietlwii of invasion is 
also quite unknown. Sticker siiggt'sis lluil it begins with nasal 
symptoms — ^blocking of the nose, epistaxis, and frontal headache; 
other observers with skin eruptions. Tlic truth aj)pcars to be 
tliJit, so far, the initial lesions and their synij)toms. if any, have 
escaped notice. 

Before the eruption appears there are, in many cases, attacks 
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fever of an intermittent or irrcjgular character, with a marked 
feeling of general illness, associated with tieadache and pains in 
different parts of the body, peculiar sensations of cold, formication 
or numbness in various places, and, above all. of abnormal local or 
general perspirations. These attacks of leprotic fever, without any 
dcrinite clinical signs of hiprosy, may occur at intervals for years. 
This fever is probably duo 1 o t he dissemination of the bacilli tlirough 
the body, and may rc]>roscnt a septicofmic process due to the 
Bacillus lepra. 

After the general dissemination through tlie body, the bacilli 
appear to settle mainlv in the. skin or in the nerves, though, of 
course, there are many cases in which they settle in both. It is 
therefore convenient to distinguish the two varieties of the disease;, 
first differentiated by Danielssi'n and Boeck— viz., ‘lepra tuber- 
culosa, ’ or ‘ nodular i< ]'rosv/ and ‘lepra niacnlo-auaisthetica,* or 
' smooth lejirosy ' leinemliering that the division is artificial, and 
that niimer(»us cases exist which show both forms. 

TUBERCULAR LEPROSY. 

After repeated attacks of fever the patient has a more severe one, 
during which an oryt hemal oils, diffuM', or macular eruption appiuirs 
on the face and limbs. The fever subsides, and the macuke may 
disappear or thicken and lu-come tubercl(\s. wliicli an* dermal lesions 
projecting from tlie skin or miico«;;e, in addiijon to wJiicli there are 
subdennal infill rat ions, which can he mon* easily felt than seen. 
If they disapjiear, it is only for the time, as n(*w macuhe will appear 
with a new’ attack, and sooner or later the thickening will take 
place, and the nodules or tubcrch'S, typical of the disease, will 
appear. Kach outbreak of nodules is in siuiie cases preeedeil by 
an attack of fever, with or without an erysipclatous-like eruption 
in the area to he affected, associatc*d wdth enlargement ol the 
lymphatic glands. In our experienre, how’over, the f(*ver may he 
absent in many cases. 

The nodules may form all over the skin, but are most common 
on the face and limbs In the former situation tliey appear on the 
forehead, chocks, ate of the nose, lobules of tlie ears, lips, and chin, 
and as they increase in size, totally alter the ajipearancc of the 
patient, defacing the natural facial lines, and fonning new furrows 
bet w'cen adjacent nodules: wdiileat the same time, in many cases, the 
hcT-ir of the beard, moustache, and eyebrows rlrops out. Tliesechanges 
result in the countenance bi'coming lik(* that of a satyr or, when 
tlie furrows are more marked, like that of a lion; hence the terms 
' satyriasis ' and ' leonliasis.' wdiich the ancie.iit s applied to the disease. 

Eye lesions arc more commonly met with in this form of the 
disease, for Borthen, as the result of his investigations, conclu4es 
that only 8-08 per cent, of women and 1*67 per cent, of men suffer- 
ing from tubercular leprosy escape without some form of disease of 
the eyes or their adnexa. Women arc, however, less affected than 
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men, but a^e shows no influence on the production of eye affections. 
In tubercular l^rosy the eye is attacked by genuine leprotic lesions, 
and secondary infections arc rare. 

The supraciliary region, as has already been mentioned, is early 
attacked, and complete madarosis is not uncommon, and, later, 
paralysis of tlie frontalis muscle sets in. The eyelids are often 
attacked by diffuse or nodular loi)romata. which may be merely 



I'lG. 727. — Leprosy, showing the Erysipelatous-uke Eruption 
ON THE Arms and Face. 

extensions from the disease already in the supraciliary region, 
or may be quite distinct lesions. As a result of ulceration of fiie.se 
nodules, the eyelids may be destroyed. 

The conjunctiva may be infiltrated, leading to hyperfeia. or, 
niorc rarely, aiuemia, and producing lagophthalmos, ectropion, and, 
if cicatrization takes place, xerophthalmia. 

The episclera is apt to become infiltrated along the external 
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aspect ol the cornco-sclcrotic jiinclicm, resulting in white, grey, or 
yellow flattisli masses, which spread round the cornea dorsally and 
vcnlrally, and are prone to invade its tissue in the form of a diffuse 
infiltration, which sj)reads fn.-m the outer side towards tl:e pupil. 

More rarely small spots form on the cornea, giving rise to the 
' keratitis punctata leprosa ' of authors. 

Tlui disease may also spread to the uveal region, in the form of 
an infiltration, which caiu.es an anterior or i^osterior iritis; or, more 



Ficj 728. — Typical Tublklm.ak Iw i'ro.sv, showing riiK I^loninfc Hxprls- 
.SlON'. THE TitICKENbO SUI'ERCILIAKY S, AND JHE MADAKOb;S. 


rarely, nodules may form in tlic ciliai v body oj near the canal of 
Fontana, giving rise to an irido-cycliiis or irido clioroiditis. 

Lie has studied the patholi»gy oJ tliese. lesions, and has shown 
that it is rare for the oj>Ljc nerve, the rciiiui, the lens, and the 
vitreous humour to be affected. 

The ixfucosac of the nose may be attacked, with, first, blocking of 
the passage, and then, when the Icproina extends down to the 
cartilage and ulcerates, falling>in or destruction of the nose, with 
much disfiguration of the countenance, resulting from the cica- 
trization which follows the ulceration. I'hc tongue may also bo 
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alfectcdi and show luimorous tubercles, sc'paraled l>y furrows, (»r 
it may bo simply infiltrated. The walls of 1 1n* mouth and pliarynx 
may become lepromcalous, which causes niasiication and deglutition 
to be rendered difliciilt, while the sarin* condition in the larynx 
makes the voice raucous, and may impcile respiration, especially 
if there is ulceration and cicatrization. 

Tlie skin of the liands, arms, and legs also shows numeiinis raised 
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tubercles, which may ulcerate. The nipple is often infiltrahd. 
The snbmaxilhu'y. cervical, and femoral glands may be enlarged, 
and may suppurate. I'he testes often b<*coine fibrous, and 
menstruation becomes irregular and stops. 

Blood , — In the early stages the blood show^ no changes, but later 
it shows a diminution in the erythrocytes and a lowering in the 
colour index. The red cells may show iibnoriniditics in the form of 
poikilocytes, polychromatophilia, and basophilia. The number of 
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leurocytes is generally normal, or, according to Bourret) diminished; 
while this observer records an cosinophilia in all stages of the 
disease, which he says may at times be quite considerable. There 
may be leucocytosis during the. febrile attack. Neutrophile mydo- 
cytes may also be observed. According to our researches the 
leucocytic formula is extremely variable, and is of no help in the 



Fig. 730. — Lkpkoma or thk Tongue. 
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. special leucdb3rtic index. Some authors state that they liave found 
the specific bacillus in leucocytes, or, mure rarely, free in the peri- 
pheral blood. Wassermann’s reaction is, in our experience, at tunes 
present even in cases where there is no history of syphilis or yaws. 

Urine . — There are not many observations upon the urine. The 
most marked 'feature is a great increase in the ethereal sulphates. 
Brinton, of Rio de Janeiro, has isolated two ])tomaines from tlic 
urine, one allied to choline and the other to muscarine. 

The nerves may become attacked, and tlie signs and symptoms 
of nerve leprow be added to those of the tubercular, forming a 
variety of mixed leprosy. 

The ulcerations generally l)ccomo marked towards the end of 
the disease. If treated, they cict'itrize and produce deformities: 
if left to themselves, they suppurate and produce amyloidosis, or, 
becoming phagedtenic. cause gangrem^ of the fingers or toes, and 
septic poisoning. 

Complications, in the form of ]>Iithisis and amyloidosis. a])pear, 
causing fever, cough, and expectoration, diarrha'a, and enlargement 
of liver and spleen. 

Unfortunately, in the midst ol disease of almost every organ 
of the body, the mind is quite clear; but tlie jiaticiits are most 
irritable, and it is not surprising that, under th«‘se circumstances, 
the patients of a lej)er asjdum require considiaable tact in nianage- 
mcnl, aii<l are often ])eevisli and discontented, and that small 
rebellions occur. 

MACULO-AN/ESTHETIC LEPROSY. 

In this form of leprosy the infiltraliou takes place principally 
into the nerves, with the n^sult that lirst tlie libn-s are irritated, 
and later they become destroyiMl. Tlie first stage is therefon* one 
of irritation of the iktvi's witli such synqitoms as shooting-pains 
down certain nerves, esiiocially the ulnar and the jieroin'al, accom- 
panied with sensory dist urbaiice.s, such as burning, numbness, 
formication, along with vasomotor disturbance— flii.sbiiigs of 
the face, glossy skin- -and motor disturbance, such as twitching 
of the muscles, particularly of the face. 

Sooner or later a macular ernption ajqioars, which is looked upon 
by some as due to a lepromatous infiltration of tlie* skin, and by 
o+licrs as nervous in origin. I'his macular eruption may ajijiear 
as flat rod spots of various shapes and sizes, neither hyj)era*sthelic 
nor ansesthetic at first, which appear without fever or any general 
disturbance of the health. Other maculae may appear which, 
instead of being red, arc .simply pigmented, while still others may 
be seen in which the pigmentation is less than usual. In an}' case 
the spots grow larger, the centres becoming pale, while the peri- 
pheries, which are usually raised, and occasionally marked with 
papules or vesicles, or covered with dry whitish scales, may coalesce 
with other spots, forming large areas. 
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The skill in the ailcclcd area becomes anaesthetic; the hairs fair 
out, and wrinkles and scales appear. After a tim^the areas cease 
to spread, the raised margin ilisappears, and the disease becomes 
quiescent. 

Meanwhile the infiltration into the nerve trunks has proceeded 
to such an extent that a swelling can be easily fell in certain regions 
— as, for example, in the ulnar behind the internal condyle, in the 
great auricular over the steriio-masloid, in the ptroneal just below 
the head of the fibula, and in other nerves in suitable places if 
affected. With the destruction of the nerve fibres, the hypor- 
festhetic stage ceases and the aiuesthetic stage of the disease begins. 
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This is to be. noticed c'llung the ulnar side of the hand, forearm, and 
arm, or on the inner side of the fool, fir«*.t of all, and afterwards 111 
other places. It may be segnienial in arrangement, restricted to the 
distribution of a ncr\ c, or in patches. At 1 he same time the muscles 
mt'iy be found to be paralyzed, notably the inlerossei ol the. hands, 
but also those of the foot , if carefully looked for. The lower efferent 
neurones being affected, the symptoms resemble those of muscular 
atrophy of the Aran-Duchonne type, with the production of the 
main-en-griffc and the extension 01 the paralysis to the muscles of 
^the forearm, and even at times, according to Jcanselmc, to the 
deltoid. As a result of the psiralysis of the muscles of the fore- 
arm the occurrence of dropped wrist is not uncommon. 
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In the lower limb the plantar muscles of the Iocs may be affected, 
while the spread of tlic paralysis to the peronoi and extensors may 
result in a dropped foot with an internal twist. The reflexes arc 
exaggerated at first, but wlien paralysis sets in tJiey diininisli. and 
when the muscles waste, the reaction of degeneration may be 
obtained electrically. 



Fi(i 732 . — Maculo-An.^stiiktic Lkprosy. 

Trophic lesions may also apjx'ar in the form ot whitlows in the 
fingers and necrosis of tli(i phalanges, or, instead t)f this, a simjde 
absorption of the bone of the phalanx or metac.irpal, so that ihe 
nail may ultimately appear to spring from the imitacarpal, the 
wrist, or even, it has been said, from the elbow. Similar trophic 
lesions may appear in the foot. BulLx may appear on the hands 
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or feet, and when broken may form ulcers. Injuries to anssthctic 
areas may also result in ulcers, which may be of the perforating 
type. Fissures may form in the digits, hands, or feet^ and, more 
rarely, dry gangrene may cause loss of the fingers or toes, or greater 
portions of the limbs, and. still more rarely, the bones of the 
fingers will soften and become osteomalacic. Trophic lesions of 
the elbow or knee, like Charcot's joints, have been recorded. 

Jeanselmc, Bourret, and one of us have studied the cerebro- 
spinal fluid, and have found in a few cases a lymphocytosis, but 
more usually no cells or bacilli. 

The eye is far lesscomraonlYaffectcd than in the tubercular variety, 
Borthen's figures showing that in anasthotic leprosy no less than 
36-83 per cent, of the female cases and 2f)-8o per cent, of tlie male 
cases Ci5cai)0 without eye complications. True leprotic lesions arc 
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much rarer, llie eye bciiicr damaged by stxondary iiifeclioiis brought 
about by the absence of the lachrymal stjcreijon and the lagoph- 
thalmos. The forehead and su])raciliary n-gions are oficn red- 
dened and cedematous, but complete hiadarosis is rare: while 
paralysis of the frontalis, cornigalor supercilii. and orbicularis 
pilpcbranim cause lagophthalmos and ectropion: and as there is 
a diminution in the secretion of tears, xero])htlialmia with posterior 
or total symblepharon, while desiccation and destruction of the 
cornea may result. 

Secondary infections may lend to keratitis, onyx, hyjiopyon. 
iritis, irido-cyclitis, and destruction of the eye. 

Sterility is not so frequent in nerve as in tubercular leprosy. 
The skin may become infected at an ecirly or late stage of nerve 
leprosy, thus forming one of the types of mixed leprosy. 
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Mixed Leprosy. 

This term has been used to comprise those cases of tubercular 
leprosy which develop nerve symptoms, and those of maculo- 
anaesthetic leprosy which develop nodules, as well as those general 
cases in which both nerve and skin lesions advance hand in hand. 

Paraleprosis. 

Zambaco, Von Duhring, Gliick. Leboeuf , and others have drawn 
attention to various phenomena indicating an atlenuated in- 
fection ill regions in which leprosy has long tixislod. These 
conditions are mostly nerve or trophic changes— c.g., thickening of 
the ulnar nerve, the curving of the fingers, the loss of phalanges, the 
atrophy of the muscles of 1 he hand or face, wliich are present in the 
children or grandchildren of lojicrs. Further, it is believed by scime 
authors that syringomyelia and Mor\’an*s disease may b(^ modified 
forms of leprosy. Paraleprosis, however, requires further investiga- 
tion. 

Complications. — ^'fhe important c.mplicaiions of leprosy are 
nephritis, phthisis, chronic (».nt«irilis. and dysentery. Amyloidosis 
occurs in the internal organs if there is much "discharge from 
ulcerated surfaces. An imeresting case of mixed infection-- 
leprosy and sypliilis — has been clescribiHl by Frugoni. 

Diagnosis.'— Th(' (liagn<»sis of cases of the nodular type is generally 
easy, ami may be readily confirmed liiicteriohtgically by excision of 
a nodule and microsctipical examination of a portion for Hansen ‘s 
bacillus. The diagnosis of the maciil<»-amesthetic cases presents 
greater difficult io^. (*s]K?cially as in most cases the bacteriological 
examination of excised portions of the jKitches will give a negjitive 
result, though occasionally 1 hv. examination of the l)lood taken from 
the patches or the surrouiidiiig zone may show a few mononuclear 
leucocytes coutainiug bacilli. In these cases the diagnosis must 
be based on the ])resencii of aiiastlKisia in the erythematous, non- 
pignnmted, or ]iyper])igmen(ed ]iatclies. Another valuable sign 
will be, in many cases, the paljiablc enlargement of the ulnar, 
peroneal, and other nerves. The search for the lepra bacillus in 
the nas<al mucus is sonielimcs useful to clear the diagnosis. This 
method of diagnosis may be facilitated by administering a full dose. 
(30 grains) of iodide of potassium, which oil en produces nasal catarrh. 
Sometimes this drug produces a general reaction accompanied by 
fever, and the appearance of fresh nodules. Tebopuf, acting on 
Marchdux’s suggestion, has found Hansen's bacillus in the enlarged 
superficial lymphatic glands, and recommends the examination of 
the gland juice as a method of diagnosis. It is to be noted, how- 
ever, that this examination will give a positive result much more 
frequently in nodular cases than in the macular type, of the disease. 

Chujo recommends drawing 5 c.c. of blood from the arm, diluting it with 
200 c.c. of a 3 per cent, .solution of acetic acid, avoiding contact with the air. 
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The microscopical examination would give more than 50 per cent, of positive 
results'. 

Some authors recommend the blistering of the skin, and examination oi 
the liquid ol the blebs for the presciu-e of Hansen's l^cilhis. 'I'hompson 
recommeiuls for diagnostic piirjK)srs the injection of pilocarpine, with the 
view of disiovcring dry areas in the sweating skin. 

Differential Diagnosis.- In countries where leprosy is endemic, 
other diseases are liable to be niisi;iken for it. One of the diseases 
most freqiienlly mistaken, as has been i)ointed out by Powell and 
others, is framba'sia, which may be recognized by ihc iwescnce of 
the Treponc^na perlenuc and the Irambositorm a}>])earaiicc ol the 
nodnles. 1 eucodeimic patches and nit>rph«ra are also occasionally 
mistaken for le]>rosy. but in siicli (oiuliiioii'^ tliere is no an.Tsthesia. 

Prognosis.— T lie Jimgnosi.s is not g€>0(l. The probability of a 
permanent cure is slight. Init the disease may last a long time. 
Pour to twt'lvc y(*ars i ‘ id down for the* mixed or tubercular 
lej)rosy, and longiT loi tl » inaculo ana-sthetic. and during that 
time a great deal can h done by ap])ri)j>riate ln*a1ment; and, 
indeed, the dise.isi' ina\ e sto])})ed Jor the hme being, only, 
nsnally.to recur again. I las been sh«)wn by Lie that, even when 
all file skin erujdions lave disappeared, and the jiatient is only 
troubled by anasthesia, and the atnqdiy ol llie muscles, and may 
be thought to be cure(l, still the baci h' jaeseiit in the iierxes 
and spinal coni. 

l..ebauf from his meiil hivcstigPlioie in Neu C'aledoniu has come to the 
comhi.sion that in a 1 erlain lumiluT of c rises showing slight synqitoins, an 
a^'tiial t uic takes place. 

Treatment.- - So far no specific treatment has luHii found, though 
Carrasquilla atlemi)ied to ])n*j)aie a serum by the lujecfion of the 
blood of h*])ers into ecpiines. and Abrahams and Hermann by 
inoculating the juice Irom lepr0111.1l a into an animal. Tliese sera 
li.ave been found useless. Rost jirejiaied a substance, wliich he 
Ctalled ' leprolm.* on the lines ol lubeirulin. but, unfortun.alely, 
the bacillus lie was using was not the lejirosy organism. Clc'gg’s 
vaccine and Bayon’s extract of Kedrowsky’s strain ha\e not been 
very successful. Tuberculin has been tri(*d without success, and, 
in fact, very serious symptoms rnaj^ follow its injection. 

Chanlmoogra regards s^Tnptomatic treatment, there is 

no doubt as to the groat value of Chanlmoogra oil, wliich is s<aidlo 
be obtained by cold expression from the seeds of some species of 
Gynocardia {itde infra), but may be adulterated with other oils, 
especially that of Hydnocarpus inghiiana, or may be altered by being 
expressed when heated. It should he rubbed into llic diseased 
patches, and also given internally in doses of 5 to 10 minims, 
working up gradually to 30 to 60 minims, in capsules, or in a pill 
with tragacanth and soap, or in an emulsion, or as Engcl-antileprol 
capsules. To remove the after-taste a lime can be sucked. This 
treatment must be persisted in for a very long time, and should be 
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combined with hot baths, and, in nerve ca^s, with doses of strych- 
nine, three times a day, which may gradually be increased. 

After a length of time it is as well to make a slight break in the 
treatment, to prevent toleration, and therefore Unna's ointment of 
ichthyol, 5 per cent.; salicylic acid, 2 ])er cent.; and pyrogallol, 
5 per cent., or some other ointment, may l)e temporarily substituted. 
But the Chaulinoogra oil mu.st not bo long discontinued, and must 
be persisted in for two years or longer if any good is to be obtained. 

The oil may be given hypodermically, but is badly absorbed. 
l‘o facilitate its absorption Heisoi has successfully combined it with 
camphorated oil, and Mercado has combined the mixture with the 
resorcin formula of Tniia. Heiser'si^rescnt formula is — 

Cliiiulinoogra oil . . . . Oo c.c. 

CamphornU'd oil . . . . i>o 

iicsorciii . . . . . . griiLs. 

Mix ami ilihsuivi* witli 1I10 <ii(L ot IhmI on a w.iU't lidtli iiiul iticn liller. 

The injections are made in the gluteal region, at weekly intervals, 
in ascending closes, oik* to live or ten cubic ceiitirnotrc's. Dining 
the Ircatrni'nt the ])alii‘nt lakt^ a hot sodium bic arbonate bath 
(2 j>er cent.) every other day. I'hc results .ire fairly satisfactory. 
Sodium Gynocardalo . — Kogors recoiniiieiuls the intravenous iii- 
joctionsof sodium gynocanbite. which is sujiplied in sterile vials by 
Smit h, St .inistreot and Co. in iloscs of gram aii<l upwards. TJicre 
IS adetinite reaction, local and general, aft(*i the mjc'Ction. lie also 
gives gyuocavdic acid and sodium gyin^c.irdate orally in 2 grain 
pills after meals, or liy subcutaneous inject ion. 

Neumann luis advised llie i ombiiiatjon of .salve and thcunin with Chauh 
moogra, rjiwii by tli<- inoiilh or hyjJodciiiiK ally, but the cuKanlagt's 

are donbtliil, ami J lolliiiuiiii lias ret uinineiKkHj the ii.se ui eiiitilyplub oil 111 
(oiijiiiictioii ivilh u])iiL leaws (Jamlw^ Mtildcoenois) or with Chaulinoogra oil. 

Sources of Chavlmov^rj Oil. Vnoidjiig to Clio.sli, true Cliaulmnogra is 
Taraclogencs kurzii Jruin Ijuinui .iikI A.si>aiii; lake C'h.iiilnioogru xAOynocardia 
odorata I rum .Sikkim, A.ssam, tiiid C'hittagong; other Cljauliiiuogru.*-' arc yis/cn- 
a<;tigma mitcrooarpu» Ifydimrurpus ueuemitti //. wighiuinus, H .anthclmhiticus. 
'I'he oil known in Itlurope a.s CluLulmoogra is said never to come irom G. odorata. 

Cod-liver Oil and Sodium M orrhualc,- ■ -Coil-Ww^v oil is oceasionally 
beneficial. R<»geis recommends an inlr.imu^eulai injection (i to jc.c.) 
every other day of a j jier cent, solution of sodium morrhuate. 

Other reimulics are legioji — c?.g., X rays liave beefi well spoken 
of. but must be pushed to the extent of almost burning the patient. 
A lo-inoh spark-coil with a bifocal lube, situate 7 to 10 inches 
from the lesion, has been used. H^^podermic injections of per- 
chloride of mercury, as advocated by Crocker (o-oi gramme every 
other day), have been found satisfactory at times — a treatment 
which we recommend in cases at the very beginning of the disease. 

Cashew nuts (Bcaupcrtliuy treatment) have been ajiphcd to the Icproxnala 
with the idea of local caustic action. Thyrokl gland , •^alol, salicylates, arsenic , 
Gurjun oil, chlorate of potash, iodine, hypodermic injections of iodolorm. 
have all been tried and found wanting. 

105 
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Hypodermic injections of ‘ n;istin * have been tried. This is 
a fatty principle extracted by Deycke from cultures of a strep- 
tothrix (Streptoihrix Uproidcs). which he found in the nodules 
of leprotic patieius. The nastin is combined with benzoyl chloride, 
and made into ampoules with sterilized olive oil by Kolle and 
Company, of Bicbnch, on the Rhine. Each ampoule contains from 
0*0005 to 0*0002 gramme ol nastin, which is lo be injected once a 
week, and in the small dostjs produces no local reaction, but in the 
larger dose causes cousulorable local inflcinimation. Dcyckc\s 
views as to the method of action are that the nastin attaches itself 
to the lejira bacillus, and tlicn the benzoyl acts on the bac^llu^. 
damaging it by removal *)1 its fat, when the normal fluids of the 
body complete its dcstrucl ion. 

Wise and Miuett and t»tJiei> Ii«i\e rej>urte.d unfavourably on this 
treatincut, but recommend benzoyl chloride in petrt*leiiin oil as a 
valuable nasal spiay or paim, as it renders th(‘ discharge Irom the 
nose free from bacilli. 

Castellani and Woollex, and more nceiitly Nichi»lls, lia\e tried 
a vaccine proiured by tntiiraiing nodul\‘s licli in bacilli in sail 
soliirioii or brolh. tlicn [ili<Ting ilinmgh gauze, and liindly heating 
to bo ’ C. for an hour. 


PahiiJi Isas tried ioriben liylit, Jinil Jk-urnuinn niduirn, vriiJi gof«l rosiills. ami 
1 *u(|ue, Moiuiu, and J*adillaha\cobUuni!(l LuiiMderabU- im}>io\oni(‘nt, and ili.s 
said » ures, by treatment vnthdecoc tioiisoi '-ii* to u* 2 to •> 

of the pomlered ni«ingrove Phuophora mangle, \^lIuiL, giMti in snsall doses 
at first, luid gnulually ineredsed, aie well .stood, and jsiudine a gradual 
impiuvenient 111 the symptoms; and in the eoussc o\ a ye.ir, it is said, lase*- 
may benircd. A. IBertarelli lias obtainti! Umporarx good results by Heating 
a patient with lij'podcrinii iiijef lions ol a solutuni o) 1 a; Ih> 1 u‘ ai id. Wellman 
and Kocamara luiv 1 tried sal\ arsan, and i laini good 1 esiilts. Maxwell luu; tried 
Williams' leproliii aii<l Malegin hpreiigler's l.K. x\itli gooil results. 

Sugai rceomineii'ls lUtr.ixeiKais injeetiuii-. ol a soliMioii <if )ir>lassium iu]iio- 
cyanide. 

Surgical treatmeui on the ordinary lines is recpiired for ulcers, 
whitlows, etc. Eye lesions should be treated ns 1 hougli t lie disease 
was non-leproiis, and should lurt be neglected. Gio>«-manii tliinks 
that leprous infiltration might be arre.sled by the production of 
cicatricial tissue, by a conical or pericorneal incision. 

With regard to other measures, lepers should be provided with 
plenty of fresh air and good food, and tlieir cpiartors should be 
kept strictly clean. C.irc 'should also be taken ilial they are 
supplied with some, form ol light work and amusement, and the 
institution of rural colonie'-*, provided they are well supervised, is 
to be recommended. 

Prophylaxis. — ^Be37ond isolation and antiscjitic precautions after 
handling leprous people, notliing more can be done, as so little is 
known about the causation of ilie disease. I'lie financial burden of 
isolating large numbers of lepers is very heavy. Hcncq the difi&- 
culty of cfirrying out this very necessary method of protection 
completely and efficiently. 
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Definition — — J*!lio](igy— Patliol igy — Mnrbi'l anaiomy — Sympti^ma- 
t.>l )gy — ^Tie I lnie»it — Rcfe* ( r.ccs 

Definition. lIisi()]»l;isnio.sis is ;in aciitci sp(*cilic iiil(r,tioii caused 
by /lislophistnn capaulatim ]);irling {Ctypioioccus cupsnlaius 
J-iaiiing). 

History." T I disease lias been described 1 )\' Darling, wlin also 
found tlie parasite. ])ut IxMiig first discovered jiosi mortem, tlic 
clinical signs are ratlier deficient. The first cast* was in a negro 
who, tliree months ])reviously, ha<l come from Martinique to the 
Canal zoiu* ol l\inama. 

®ioiogy, ■ -Tlifi disease is canst*(l by the jiarasite Histophsina 
capsttlufitm Darling, wliich was at first (‘(msidered to be a jnoto- 
zoon, but is now l)ehevi*d to be a fungus [Crypiococcm capsulalus 
Darling, p. 1070). 

Pathology. -The jiarasite infects epithelial and endothelial cells 
oi the lungs, liver, and sideeii. It also exi.^ts ln‘e 111 theM* organs. 
In the lungs it gives rise to pseudo-tnbercles n'sembliiig miliary 
tubercles. 

Morbid Anatomy. In the fii>t case then* w'ere t'cehymoses and 
small nodules beneath the visceial jdeiira of botli lungs, which was 
stiuhhid throughout w'itli pale gre}' hyaline and miliary tul)ercles, 
2 1 o 7, millimet resin diannit er. wdiile t he remainder of t he organs w'ere 
of a bright red colour, 'fhe peribronchial glands W'ere full of s<»fl 
case-lied tubercles. TJie lieart was small, I nit normal. 7'lie liver 
was enlarged, ji.ile, and in a condition of slight atrojihic cirrhosis. 
I'lic .spleen was enlarged tb about three times its nsnal size, very 
firm, witli distinct Maljiigliifin bodies. The kidnej's W(*re sliglitly 
cirrhotic; the pancreas, bladder, bone-marrow, and brain were 
nornnil, and no tubercle bacilli could be found. 

Microscopic.ally llic lung tubercles w^ore found to consi.sl of 
alveoli, the walls of wdiich were brtiken and collapsed, and w'en* 
filleil with alveolar epithelial cells distended w'il h ^larasit (*s. In the 
liver the hepatic colls and the vascular cndotlielial cells w^ere much 
infected with parasites. Some areas which stained badly were 
found to consist simply of the debris of colls wdth numernns jiara- 
sites. The spleen showed intracellular and free parasites. 
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Symptomatology.— Tlie symptoms closely resemble Ihose of 
fruHan Icala-azar, tlieni beinf: irregular fever with enlargement 
of the spleen and liver, and ‘^cveie aniemia with marked leuco- 
penia. 

Treatment. —Not hing is kimwn as < o the treatment or prophylaxis. 
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CMAPTDK lAXI 

AND ki>idi<:mic dropsy 

I’.iTi Ikti-- b#Ti-b<‘ri mu flnip>\ — rnllc r’s 

•ilTflil fS. 

5ERT-BERL 

Synonyms. — IVilyncinilis l^nl^•nlil:l, Nfiiiilis MiiliiplfX fi, JJytlrop.s 

Svii* loiiiis lii-nlKiin, Myoloj^allna '1 ropii a Sioilmti'ii, I'iira 
]>lc};i.i .VlcphiiK cl, S(.To-]) 1 ilhjsis J*i mil iiisa JCiuldiiiia. iMiimiirili*- Imilcniicn, 
litTbirrs, Kaivkt* (si'^niix ini; a ilisi^Asi* oi in Japan ami ('Inna). I-nt-nipot 

(Jav.i), KaUi Irni Inil, J Ijix liazijii ilt* los Ncj^ius y ('Innos, Malailu* iIcm Sm ivrirf. 
(Prom li AntIll^•^), Him ht)r.(ni (C'nba), Im ha^^io, ni Pornoiras (liinzil). 

Etymology.- I lio. won KTi-bori ' is said lo lx* (l«*ri\ i-d from the* 
Siiih.iloso Irnu. iiiojuiiu ciinnot,* which i'> used us a jihrasc, 
which nuJcUis ‘ T Ctnintx/ (‘inidoyi'd in thr sense; lliai tlx* jXTSon is 1()( 
iJl lo do aiivtliiut;. Tliorei is aiioihrr Sinhalese word which may 
equally he iraiislah-'d as ’caunol,' bill this means iliai the person 
IS iinwilliu*; lo <lo soinciliing, not tluit In* is too ill to do it.‘ Tt is 
possible? th.it the above, interpret at ion of tin* word is correct, for 
Cc'yloii has lont^ bnai in the hands of Em op(*ans— Poniigiicse, 
Dutch and Englisli and iherefore a term used therein would be 
wide.s]>ioad. 'I'lien; is no doiilu that tlx* word co\'(Te(l a large 
mimlx?r of dise.is<*s, from which a dellnile pathological entity has 
gradually beem separated out. It is to be noted. lu»W(;ver. ihat- 
at all events, at tlx; jirescnt time - ilie disease does not exist cn- 
deinic.illy in Ce.\doii. wliere llu*rc aie only imported cases. 

Definition.- Beri-bi;ri is an acute oi chronic, endemic or (*iudeniic, 
disease, of unknown c uisatiou. which is characterized by dogencra- 
liou of many peripheral nerves, ospexiially tin; vagi, ihcphrciiics. and 
those of the limbs, associated with gastro-intcstinal disturbance, 
cardiac disturbance, and (X*dcma. 

History. — ^According to Sclicubc, it is possible that the first men- 
tion of bori-beri is to be found in tlic accounts given by Strabo and 
Pio Cassius of a disease which attacked a Roman army in 24 n.c. in 
Arabia. Kakkij is also mentioned in a Chinese pamj^hlet bt'Ionging 
to the si^cond century of the pri'.senl ('.ra. and is minutely described 
in another be.hmgiug to the se.v'oiitli century, while, it is recorded as 
occumng in Japan in the ninth century. In the tenth century a 
distinction was made between the atrophic, ilry, or paralytic, and 
the hypertrophic, wet, or dropsical forms of the complaint. 

In 1758-59 Bontius was the first European doctor to give an 
account of the disease, which he described under the term ' beri-beri.' 
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Later, Tulpius, a Dutch physician, also described the symptoms of 
the disease as seen in a person who had returned to Holland from 
the Indies. From that time the literature on beri-beri has grown 
until it has reached enormous proportions, but unfortunately there 
is no doubt that until recently several diseases, especially ankylo- 
stomiasis and epidemic dropsy, were confounded with it. Rogers 
in 1808, and later Davy, described the disease as ‘ beri-beria.' while 
the latter says that it is almost peculiar to Ccjdon. There is little 
doubt that the condition described by Davj’ was in reality ankylo- 
stomiasis. 

In 1847 Carter gave a description of the disease, indicating asthma 
as the principal feature, jnobably because ut the cardiac dyspnaa. 
Ill 1873 Fayrer laid great stress on rrdemaas the important clinical 
teaturc. In 1877 Wernicli defined the disease kakke in Japan, 
while van Mccdcrv<»ort sluAVcd that it was the same dis(‘as(‘ as 
beri-beri. In 1886 Kynse}’ published an account of the anamiia or 
beri-beri of Ceylon. b3' which he reall\' meant aiik^'Iostomiasis; 
hence the idea that beri-beri was due to Ancylostoma duodmale, 
and lienee the large number of easels of so-called beri-beri in Ceylon 
\'cars ago. 

The scientific and chnical studj' of tlic disiMsc has been largely 
due to the work of Oudenhoven. Da S^dva Lima. Ovcrbeck de 
Ricyer, Baelz. Schenbe. IVkelharing and W'inckler, Hamilton Wright , 
Jataki, Braddou, J^'raser and Stanton. TJie workers on the adiology 
of the disease are so numerous that this part fd the history is best 
treat 0( 1 in t he sect ion on t he causal ion. 

Beri-beri is in certain regions a most serious disease. Thus 
Braddon says that in the Strcaits Settlements and MalajM, where 
the population is only 1.250,000, no less than i5o,oof» cases of the 
disease, with 30,000 deaths, have occurred in Government hospitals 
and infirmaries in the last twentj* \'ears; but he says that only 
oiic-tliird of the deaths of Chinese took ])laco in those hospitals, and 
thcrelore the total deal 1 is in that period would be about loo,0(»o. 
It is also a great element in ineflicieiicj’, for it is reckoned that 
33 p*T cent, of the sail(»rs of the Japanese Navy prior to 1884 were 
continuously disabled hy it. In 11)04-05 it is said that 24 per 
cent, of the entire sick and wounded in the Japanese armies- 
i.c., about 85,000 men— were also disabled b}' it. It is obvious, 
therefore, that the disease is of great medical and economic interest, 
for its incidence jiarlicularly falls upon the labourer, the sailoi . the 
soldier, and the prisoners ni the gaols, and Jience hampers both the 
employer of labour and tlie Government. Braddon estimates the 
cost of the disease to the Government of Mala}^ as £10,000 per 
annum in direct hospital charges onl\\ 

Much work has been done by Fijkman.Vordeman. Fraser, Stanton, 
Funk, and many other observers, with the result that the consensus 
of opinion at the present time is that beri-beri is a deficiency disease 
— i.e., is caused by the deficiency of some essential substance in 
the dietary Chapter IV.. p. 109). 
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In 1913 Cooper, and in 1917 Chick and Hume, studied the subject 
of vil amines, the two latter especially dealing with bori-beri 
vitaminc. 

Climatology. — ^Thc endemic centre of bori-beri appears t<) be. 
Eastern Asia, Japan. China, the Philippine Islands, Indo-CliiiKi, 
Java, and Malaya. It is also said to occur in Brazil and. according 
to Plelin, in Reunion, Mauritius. Nossi-bc, Zanzn)ar. Cape. Colony, 
Senegal. Angola, the Congo Tret* State, and the fanieroons. \^'e 
have met with the dis('nse on the Gold Coast in Chinese miners, but 
have not noted it in the native pojjulation. though it may possibly 
C5xist. Isolated epidemics, sporadic or imported cases, occur in 
England, Ireland, and other ]'arts of Europe, the United States, 
I'anada. and in Ceylon. In the last-named i>lact* it is now almost 
entirely absent, and, indeed, it is possible that many of the cases 
reported years ago may have be(‘ii ankylostomia,sis or some other 
disease. Imported cases from India and China are frecpiently met 
with in Colombo, owing to its possessing a large harbour wbere 
miiiuTOUS vessels, with Cliinesc and Indian crews, call. 

It is believed that the Hihimbo disease of llie Clsaka district of 
Ugnnda is beri-beri. The disease known in that country as mun- 
hiyo, and believed at one time bc‘ bc'ri-beri. lias been denion- 
.strated to be Malta fever. In the tropics it is said to occur more 
often in the cool wot months. 

AStioIogy. — ^Thc causation of beri-beri is at the present time 
believed to be due to the deficiency of some essential substance in 
the food, but as maj' be imagined in such a \vides]'iiad and fatal 
disorder, the investigators have been many, and lienee the theorii‘S 
arc legion. In order to comprehend tlie present stale of tlie ques- 
tion. it is necessary very brieflj^ to review a few f>l thes(* theories, 
which will be best done by following a method of classificalion. 

A. Physieal Cause. — Tlio older writers, like Davy, cfirKsiilired that it was 
brought alxiiit by some iiniibual .state ol the alnio.sydiorc, but they said, 
honcstl^', that this was merely a rioak ior their ignoraiu e of iho true cause. 

B. Cbemieal Causes, — The (.Iieiuical rau.sc:s whi( li have been advanced arc:— 

1. Arsenical poisoning (Uoss). 

2. Oxalate poisoning (Tn-utlein). 

3. Carlvm <Iioxi<le iwisoiiiiig (Ashmcarl) . 

4. I'bod poisoning: — 

(a) Ichthyoto^jisiniis (Grimm aivl Miural. 

(b) Silotoxismus (Kijkmaii. Vorderinau, Yamagiw.i. Van 

Dicren); rice (('.clpke, firaddofi): lathyrism (Le Kov de 
IMfiriroiirt). 

5. Some doficicncv in the food : — 

(fl) Deficient nitrogenous complex (vilamine) (I'-ukinan 
Fraser, and Stanton). 

(b) Deficient niliogcn (Takaki). 

(cl Deficient fat (13r6maud and I^aiinMil). 

h/) Deficient vegetables, together wilh .111 infectif>n (Pales). 

(c) I »eficient phosphorus. 

(0 Deficient c holcslcriii (Clirisostcni) 

ti. An intoxication irom a germ living outside the body (Manson). 

7. An iiitoxioatiou or an aiito-intoxi''.ation (Duerck). 
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z. Arsenicat. Poisoning. — Ross, in 1900 and subsequent years, drew 
altcnUoTi to the similarity between beri-beri and the arsoiiii u poisoning which 
at that time was prevalent throiigliout Lancashire, being brought about 
through the agency of arsenical beer, lie further supported this by finding 
arsenic in the hair in recent, but not in old, cases ol tlic disca.se in Penang, and 
woke iiT) a 1 on 1 ro versy as to whether ai scnic existed in normal hair or not. Rut 
apart Irom the obvious reasons against this theory as an explanation for such 
a widesjiread dis(‘iiM'. Herzog has definitely shown that no arsenic could be 
found in the hair ol ten cases ol different t>'pe.s of the dtsense. There is no 
doubt th:it case.s ol chronic ara(‘ntf‘:d puLsoning do oi‘i iir in Hie tropics, cis we 
hciM' .seen. ]>arti« iilaily in ICiiropeaits who ha\e li.id to live* foi a long time on 
tiniKMl fcu)d. bill tlK-se < ii.s< s fire not beii-beii. 

j. OxAiATF*. IVii-^oNiNG — Tile ox.il:it'‘ ilieorv is liased upon the f.ict that 
M.iurer and Treiillein wen* able to proilino a iuiidition re»i 111 tiling beri-beri 
in lowls 1 ) 3 ’ gi\inn theni oxahi' acid in tluir lood rii»: Jallir ob.si*iver lon- 
sidt'ied that the at id nuunved thei.dt iiiiii .'^alL> irotu iheliody oi the.se aiiinials, 
and caii.sed there!)}' .» degeiieratjon of the petipheral nerves and hem I iiiusi 1 e, 
am! consideri'd that tins wa.s proved b\ < 11 ring them by the lulininistration 
ol cali'iuni .salts. Further, he showed llial tliere was an extessive excretion 
of c all Him in the urine ol ben-beri pathnts. Hut polyneuritis has been 
])rodii('<'d in lowl.s by F'hjkinan bv teetiing llunii with looked riie, and it is 
}K)Ssible that neither oxalii ac id nor riii*. but an inii'ilion. was the laiise of 
the disease, wlikh niav, ol (ouis<-. bi quite dilTerciit from line ben-ben. 

3. Cakhon Pioxihl PoisuxiN’r, — Ashmead Udioves that the disease is 
laii.sed b}' the exressi\e inh.itiliDii of laibon dioxule, but outbreaks occur 
without silly oven jowdini*. a.^ wc have .seen ourselves. 

4. Fo(jn PcusosiNfi- (tf) ] ihihvotoxisn.H^r- Grimm conMilers the ingestion 
of rsiw ii.sh to b( the < ause oi liie disease, and Aliiiia tin* conhiim]>tion of 
species of the Scombiida:; buL Wright has shown that in the gaol :il Kw'ala 
Lumpur, the ilisease intei tal fort3'-ninc prisoners when no fish had been 
given loi eight months. 

>lf) Sitotoxismith ---l^n e pol^oningat present i** the luvountc thc.)iy,aiid has 
had mail)' .sup])ortei.s. 'I'hus b'ljkinan and Yordeimtin consider that it is 
due to eating rice without hu.sk, width is tin* natural jirotortion. Gel))kc 
considers (hat it is dm' to slale’or budly-kept liie. Vamagiwa considers it 
due to rkc imj)roperl\ stored and ])reservetl, as M occurs even when this rice 
is well l)oiled. Paaddon, wdio is otten w’rongly quoted, a.scribes the disease 
to the ingestion ot a poisoit louml in the rk e, wdik h is tlieiesiill ol the specific 
product of some organi.siU ' e])iph\le or i)arasile — but he does not believe 
that the dineasc is due to the ingestion ot the oiganisiu. Contmr}' to Injkman 
and Vorderman, J)i addon looks upon the husk as Hie daTigcrou.s element, as 
it is in this that the germ grow's. 

But the (lisea.se lias been ob'^ervcnl, ai eording to S< heube, who quotes 
Ficbig and Voortinis, in Brazil, Hk* Molueeas and Liiigga, when; the people 
live, on sago, fL^h. and game, and where the attaikcd Miiropoan.s had never 
eaten rice. 

Travers details an intere.sling ob.servatioii on iliLs point roiiceriiing an 
epidemic oi beri-ben in Hie Pudoli (iaol ol Kwala Lumjiur, in August, 1895, 
when some of the 1 ases were transferred to the Old Gaol, one and a half 
miles dislaiit, on October i. 189.S, because llie mortality in the ]\idoh Gaol 
was extremely liigh; and on Oitobe.r 25, 1805. sixt}* prisoners, showing no 
signs of the disease, and apparently in good heallli, were similarly transferred. 
P'rom October t to December 14, 1895, all food supplied to the healthy 
prisoners in the Old Gaol, as well a.s to the beri-beri patients transferred from 
the Pudoh Gaol, was cooked 111 tin* Pndoh Gaol with the food for the other 
prisoners who were suffering from the disease. 

This food was carried to the Old Gaol twice dsiily, and the diet was exactly 
tile same in both gaols, the rice being taken out of the same bag and cooked 
in the same steamer. Further, it app(*ars from JBraddon's remarks that iri 
1895 a new scale of ordinary rliets, with an increased amount of rice, was 
allowed, fresh fish was replaced by salted, and beans were omitted, and 
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liraddon considers that it was this increase ot the rice that increased the 
|)ojson and made people ill; but this ought to apply to both places. 

Morraver, iinuldon consiflers d eductions :ul verse to rice in the above 
experiment to be Tallacious, for he hoki'. that the length of period of in<ar- 
teralion of the above prisoners is an imporlfmt hiclor; for the linbiUly to 
acquire the disc'ase. he sjiys, increases with and varies dire.ctly aceording 
U) the length oi tlir lime served in prison, whi< li must be more tlisin six months. 
Il«* points out that it is not stated how many long-sentcnro prisoners were 
sent to the Old (iLud, whieli In* thinks may not have been more than Iwo or 
throe; aiul iOTi<-(*riiing lhes<', li<‘ says, theie is no ■|)rool that anv «»f them 
were kepi lor the ]>eiiod neicssar\' to ai*quiie tin- disease by iici iiitoxica- 
iio'i. Me therefore eonrlud<*s thfit I ravers' experience affords no ground 
for opposing the Iheoiy that iKTi-beii is iiu iirrtMl througli ilicr c onsumptioii 
of c'crtain sorls ol ric*e. 

5. SoMF. Dfficii'NC.y in TiiK Fooi>“ -(rt) Deficiency of Certain 
!^iiro^enntfs ('nmf^lrxrs. I heiv is ;i gn»\\iii;i iuiulrncy to consider 
Hint corl.'dn disoasos r./.;., bori-lu’ri ]i()lync*nritis ol birds, opidoiiiir 
dropsy, scurvy, cixpcriim-nlal '^ciirvy, iuf:intil(‘ sciiivy. and slii]) 
bcri’b(M'i -arc disivisrs due t*) ilic tloiicimcy iu soiiir ossenlitd sub- 
stance in 1]je. foocl. 'Fhose diseases ruiik clnssifios togotbor as 
‘ doliciency disease/ and charaoicri'/cs them by certain genera 
symptoms — (i) Cachexia, with great loss of weight ; (2) marked 
nervous svm]Uoms, generally of the nature of ])cripheral neuritis. 
He divides ihesi* diseases into two groupsr- the bcri-lxM'i group 
com])risiug bori-beri, polyutuiritis in birds, and epidemic droj^sy; 
and the scurvy grou]b 

With regard to beri-b<Ti, as alntady pointed out. Braddoh drew 
.itiontion to the importance of rice as an jctiological factor. Eijk- 
man iu 1807 had sIjowii that it could be pre\ented and cured by 
the use of liand-milled rice. Prisoners fi*(l u])on red rice e.seapcd, 
and those 011 white rice were \ erv ]»rofu- 1 o t ake t lie disease. Prase.r 
aiifl Stanton showed that nn'uilHTS of gangs of coolii's. who had 
previously remained quit<* heallliy, developed beri-beii when fed 
on white rice, wliile other m«'mbe.rs fed on brown rice remained 
healthy. Stioug and ('rowei observetl tlial in eight out of stwen- 
teen prisoners ft^cl on while* ri«x*. symptoms of beri-beri apj)oarc(l 
in from bi to 75 days. The difference between these two forms of 
rice is that the while rice is deprived of its subi)ericarjxil layers 
{ride ]q>. and 103) by the piocess of milling. 

'fhese layers coiilain a substance called by Funk. Ixri-bcri vita- 
mine, which is probably a* base belonging to the pyramidine group, 
and has the formula-— 

Nil' 

CO .C«II,bOc 
NH 

and not Ci7Hi804N7HN03), as previously staled. This .substance 
is soluble in water, alcohol, and acidulaled alcohol, is dialypible, 
and can be destroyed by heating to 130*" C. It is present in the 
. pfoportion of o-i gramme to the kilogramme of rice. According to 
Funk, this substance is essential for the metabolism, of nervous 
tissue; and if it is not present in the dietary, must be supplied by the 
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animal body, and if this fails, the nervous tissues begin to break 
down, and as a result the signs and symptoms of beri-beri appear. 

Fraser and Stanton believe that the phosphoms content of the 
rice is a good index as to whether it is li^irmlcss or harmful. A safe 
rice yields more than 0-4 per cent, of phosphonis pentoxide, while 
a dangerous rice yields less than this figure. Chamberlain and 
VeddiT have suggesl(‘(l that potassium should be used instead of 
phosphorus for slamlardization purposi's. 

With regard to these lindiiigs there is an almost uimnimous 
support from all sides, but tlie i^liilippiiie inv(!Stigators, while 
believing iliat tJieir studies support the polished rice theory, bring 
forward the curious fact that l^eri-beri liegan to diminish* among 
their Native Scouts during the laM li.df year of 1910 without any 
decrease in the general iiicidenr.t* of the di.seast‘ in the islands, and 
Jour 7nonthfi before the me nj under-mi/led rice mis introduced into the 
dietary, rii(*y consider that the reduction was either due to 
unknown caus(^s acting coincidentally with a reduction in the 
amount ol rice in the dietary, together with the addition of a 
legume, or was due directly to these <liet(‘lic changes. 

JLijkman, Hraddon, Fraser, Stanton, Vedder. und ChainbiTlain 
have done sufficient W(uk to make iinperati\e the use of bro^mrice 
cooked in ordinary vessels, and the exclusion of tlu* white rice as 
a sta])lc article of food. 

Edie, Evans, ^loore, Simj>sou. and WebsttT liave sepanitc‘d an 
antineiiritic base ciilled ' tondin N(C'T!3\.tC4lI/).,(IL\()3)— from 
yiiast, and Thomson and Simp-non have notetl rjipid reco\ery of 
patients placed on a full diet, and given i ounce of j^east and 
200 grammes of katjaiigido-beans daily. 

Ilciscr reports that after being present for fi\e y<*ars in the 
Culion Leper Colony in the Philjp]>ines. beri-ben disappeared in 
nine months on a dietary of unpolished ric(\ 

In iqjy Cluck and Ilume showed that in order to keep a man in 
he ilth there must be («) a suitably ])roi)or tinned supply «)f yirotein, 
fat,c'irbolivdr.iie, .salts, and water; (M an .adequate amount of vita- 
mines; and that these two factors could not replace one Jinotlier. 
The vitamines of importance in beri-beri they call * antimuiril ic or 
anti-beri-licri,' as the first term covers the polyneuritis in fowls. 
Neither vitamine has yet been isolated in a pure condition. Pigeons 
deprived of anii-i)«Ti-beri vitamine develop acute polyneuritis in 
fifteen to twenty-five days. The principal source of this vitamine 
is the seed.s of cereals .and pulses. In the former it is m.ainlj^ de- 
posited in the germ or embryo of the grain and to a less extent in the 
grain. It is also found in eggs .and yeast. It can withstand drying 
and also torn per.at arcs of 100® C.,but is destroyed at 120® C. The 
deduction is that, in order to prevent beri-beri, bread and biscuit 
should !)(j made from tlie germ-containing or wholemeal flour. 
Antineiiritic vit.'imines^cannot be expected to survive in tinned 
or sterilized foods; hence the necessity in armies to supply vitamine 
from other sources. 
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The deficiency theory in some form is at the present time accepted 
all over the world, but there are still some observers who think 
that there may be more than one form of disease concealed under the 
name beri-beri. 

The following objections have been raibcd against the food theory: — 

(1) Bcri-beri may occur in people who do not feed on rirc. We have 

seen an epidemic* among otficcrs on a man-of-war. 

(2) The geograpliical distribution, in pox^ulations eating llic same kind 

of rice some suitor from buri-beri and others do not. 

(3) Tamil coolies in Ceylon do not get ben-bcii, thougli they suffer 

from this disea.se 111 the Straits Settlements. In botli couiitiie^ 
they are mostly supplied with the same kind of rit'c (Jtangooii rice). 

(i|) People recovere<l from bcri-bei i go bark to thoir iisiuil ricci diet wi tliout 
again sullcring from the disease. 'I'hus 111 the Malay Suites the 
niortaUly is only 20 per cent.; therctorc* So per cent, ot sulierer.*) 
recover. Do thetse people change their diet ? 

Pr.ig.i, having laih^d Id iirddiue lH*ri-lM*n in pri.soiUTS fed on polished rii e. 
helievc*'; lliat dic'lary deiu'ieiuy acts merely as .1 piedispo^ing 1 .mse, 

(b) Deficient TVifrogc'M.— Previous to 11184, 33 i>er c ent. ol tlie sailois in the 
Japane.se Navy were disabled owing to ben-ben. 

Ill 1883 the Nyujo, a Japanese waisliip, went on a \oyage ol jyi days to 
New Zcatincl and South Anieiha, and dc*ve 1 (>]ied lOo c*.ases oi the disease 
out of a crew ol 350 mem. Takaki investigated this oiitbieak. and came 
lo the conclusion that there was too little nitrogim m the died, the nutritive 
value ol which was* lYoteids, loc^-jc; grammes; hits, grainme.s; e.irlKi- 
hydratc'S, 622*32 grammes, lie tlierelore changed the* diet to: proteids, 
lyti grammes; tabs, 43 giaiuiiU's; and « art A>hvd rates, 773 grammes; and on 
this (lietary the waiship J'nuliuba was sc*nt the same <*niise, taking 2S7 days, 
and only siiifeied trom sixteen cast's oi the* disiMse. iakaki attributed 
the success to the incie.ised nilrogm, a portion ol the me* being replaced 
by corn or biead; but hales Jias )>uitited out that Iresh vc'gi tables were 111- 
c:reiise(l tioin 215 graniiiies to 43c* grammes, <iud 1h.it ihereiure xiitrogeu 
alone may not liave been the cditse oi the* det rease ol the iliseiiiNO. 'J his 
dietarv was .'ipplied to the J.ip.iiiese Army .ind Na\ y, and biTj-beri ilecrcasc*d 
enormously. But ftaelz hits ]ioint«'d oni that thi.s iiei P-.i'.e was asscxaaled 
With a great impiovemeiit ui goner;il hygiene .iiid Ih.Lt it also took ]> 1 .'lc 1* 
m barraf*ks 111 whic li the ioocl had not been ili.iiigeil. A siniilar clet:iease 111 
the DiiUh-liidiaTi N.'iv}'. a.ssociated with a Li>'ttei diet, was attrilmtc'd by some 
to the improved hygiene rather tlian to the diet. 

(c.) Deficient luU.— Mr^niaud and Laurent believe Lliat the deea.se is due to 
too little lat in the iood, and iou.sidcr that an epidemu ar Chtiudabum, in 
Siam, was slo]>pe(l by c aiming lat to tie more freelv coiLsiiiued by the healthy. 
This theory, however, h;is found but little* support. 

(d) fJeficient egr table together .eiV/i an In feet mn. — hales, Jrom a study ol 
an outbreak ol an epideiiiic cil ben- ben in the ihlLbid Prison, in Manila, cainc' 
to the conclusion tliat the lack of tn*sh vegetables londiieed powerlully to 
liutli beri-beri and scurvy. 

Jn November, igoi, there wore two cases of the disease, and no deaths, 
in that gaol. Tiie food was then changed to a ration consisting of 97*17 
grammes of proteids, 17*24 grammes of fal.s, 491 '04 grammes of carlio- 
liydrates, and 26*52 grammes ol salts. In this diet there were 85*05 grammes 
of potatoes, and 453*60 grammes of rice. 3 -*ul into othei figures, this diet 
consisted ol: Nitrogen, 3 72-1 giammes; carl ion, 100*5 grammes; hydrogen, 
6 1 *9 grammes; sulphur, 13*2 grammes; salts, 140*2 grammes — the propor- 
tion ol nitrogen to carbon being as i lo 24*2. Whereas, calculating the 
weight oi Filipinos at 125 pounds, it was estimated that proteids ought, 
according to Voigt's diet, to have been at least 94 grammes, tats 45 grammes, 
and carbohydrates 4CX) grammes; or, according to Molcschott’s diet, nitrogen 
256 grammes; carbon, 3.789 grammes; hydrogen, 143 grammes, sulphur. 
23 grammes; salts, 172 grammes — 1.0., N: C :: i : 0*15. 
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The epiilcmic ot beri-beri now began; December, igcji, 52« cases and 2 
deaths; JanuarVj igoi, 169 and 12; February, 1,087 and id; March, 576 
and 15; April, 327 and 15; May, 310 and 19; June, 451 and 17; July, 233 
and 33; August, 571 and 24; Septembei, 522 and 31. 

On October 20 the diet was again olianged, and tins time proteids were 
10171 grammes; fats, 19-37 grammes; carl^hydrates, 39573 grammes; 
sails. 29-13 grammes; mcliKling ii9-()7 grammes ol potatoe.s and 255-15 
grammes ot rue. Nitrogen was 2«i9-8 grammes; carbon, 3,8if)'2 grammes; 
hy<lrogeii, 7(>'4 graniinos; sulphur, 17*2 grammes; and salts, 185 grammes — 
N : C: : i • 13-4. 

In October theic were 579 cases and 34 deaths; Movember, 476 and 8; 
Decembei, 89 axal 3; liali January, 4 cases aiitl no deaths. 

Along with the beri-beri thert' was an epidemic of SLiirvy, and Falcs was of 
the opmion tlial bcjth diseases were It-ri up to by a deticiency of vegetables, 
the essential principle ot wlmdi he believes to be fx>tassium carTOnatc, of which 
rice contains only o-oi grain })er ounce, wlule potatoes contain 1-875 grains. 
Hence, according to F«des, the disappearanre ol the disease when a sulti- 
ciency ol vegetables, especially pot.itoos, was given. But he says tliis 
deticiency was only a jired imposing (*..*iusc, which enables the micro-organism, 
wliatevcr it is, which is the true cause of the disease, to llourishand produce 
the symptoms. In oilier words, the pc-ople got niii down by a bad diet, and 
are ready lor any disca:»c, so that tins does not clear u]> the aetiology. 

Keceiitly Ingram has ilr.iwn atteiitiun to an outbreak in the 81st Pioiieers 
an I the 2n«l Battalion 01 the King's Own Scottish Borderers, at Aden, in 
whirh he eould tiiul no ('lear evideme that beri-beri was due to diet alone, 
whether in»uliicienl piDteuls or exce.Sftive hm*, oi bad rl'c*. but be considered 
a diet rieli in proteids good as a preventative. He eould only liiid one thing 
in common in the two reginieiits — viz., lioth brought the disease with 
them — but w.as unable to tiiu any source ot iidec'tion, parasitic or 
otlierw ise. 

(/*) iJi'flcit'iii Sc lituiinaiin ami ec' iiiaintairieii that 

dehciciit organic .illy comiunccl rti< m tiie u e*l rw c> is the zetio- 

logical iactor. 

(f) Deficit nt ('h'*!o'U‘irin . — Clu lui-^ treated -s with injeelioiis ot 

c erebrin with goo<l result'), and wiiii 5 p ent. « Im riii 111 olive oil with 
belter results. 

(>. An Intoxicaii .v jraoM a Gi km mvinc. < )ut'.ii>k tuk Body— -Manson 
brought fon\'arcl the. hy]}otliesm that a gc riu m:cy li\c; in the sod. the huii.se, 
or the ship ouupied by the* hu!n«iii being, under ceitaiii conditions ol leni- 
penature and moisture, ami nuiy grow aiicl produce some* kind ol toxin which, 
being inhaleci or swa” .'ccl, or ot herwi.seiiitrodui ed, c’.iiises thedtsease. Moie- 
over, tliLS germ may I c arried bv men Jroni pku ( to plac'*. 

He support this tIuNjry by fiomting out -(i) th.'it \vh -n p.itients are 
removed from an eiuleiiiic .sjiol they at om e begin to rec (2) Im rpiotes 
llirota's observation that lutj'-two iiiiciiits nuised by ben-beric mothers 
showed signs of the clise.ise, and dicl not inijirove wl ' Lrcsiled medicinally, 
but rapidly improved, if th hiul not advanced too far, when taken 

from these mothers and placed on artihrial tood or given to .1 hcsaltliy wet- 
nuise. Further, Herzog says that, lu lordiiig ,to Dr. Albert, similar rases 
are not very intreciueiit in the Fliili[>pme IsLamls, but the removal ol the 
cliild from the mother is most difhc nil. as the pc'opk do not understand the 
necessity. 

Maiison rightly points out that these children must have been poisoned 
with some chemical substance, and not mice ted with a germ. But, of course, 
the germ causing the toxin might be 111 the mother\s body. 

Again, Mansoxi points out that the disea.se cling.s to ships, in which it 
appears year after year when the tropics are reacdied. There is also evidence 
that the cause, whatever it is, clings to rooms for a short time. 

7. An Intoxication or an Auto-Intoxication. — Ducrck is convinced 
from the study of the pathology that the < ause of the disease is a toxasmia, 
and points out that substances formed in the body bv process of auto- 
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intoxicatioa may produce peripheral neuritis, but the epideniicb o£ the 
disease are quite against a theory of autu-intoxicalion. 

0 . Parasitte Oauses.— A great many observers are in fav'oiir of a parasitio 
cause for the disease, without comruittiiig tliein-^clvcs as to whether it is 
animal or vegetal. Among these may be iiieiiLionoil Sambon, who con- 
siders that the speciilc agent lives in the ]>ati cut's body. Scheube conshlers 
that it is an infectious, but not a contagious, iliseasi', and says tliat the 
analogy with malaria is in som^ respects stiikiiig, and that it is spread by 
mechanical transmission ot the dise^ise by human intercourse in some way 
or another. Tliis is quite true, because* there are numerous instances ol 
disease being imported by human beings into a fresh ])l.u*c and spreading, 
but the curious point is that it geucraliy sticks to one lac.e. 

Thus, in Malaya it is a coinriKm disease among imported Cluiiehe, and 
hardly known among the natives. Jii the Bilibirl IVison, mentioned above, 
the prisoners included Filipiiioa, Spaniards, Chinese, Japiinese, Indians, 
American negroes, Americans, and J^uro]>eans, but the (fiscase iell most 
severely on the Filipinos, the Chinese being aliiiiist cxcmjit, only one or two 
contracting the disease, while the Americana were immune. Van der Sclu-er 
suggested that perhaps insecLs. siu h as cockrc^iclies, might bi* tlic s]ireaders of 
the disease, but I>urhain'h investigations are rontiiiry to (Ins. It would seem 
as tliough the causal agent was spread by some y>ai'asile, for Ikimels Ixu'* 
carefully consitlcrc^d the question of infection, autl does not find aiiv eviilence 
in tavour ot it being conveyed by the exoieta ol persons sulfering from the 
disease, espc*ciallv the 

Further, he polnt'^ out that iiiiei lion by air and water i an be- exi hided, as in 
Kwaia Lumpur all rai es ili ink the same water, but onlv Cliine.si.* an atlai ked, 
even though they drink liith' iinl water: aiul tin* immunity ol prison 

oflic lals from tin* d^ease while pi I emit rage.s .imoiig the prisoners 
exehides air. Disinlet lion appear^, Irom hiii ham’s re^iili*. on ('lirisimas 
Island, to be useless. A- legards parasiit Durham and Daniels are lK>Lh 
against moiiqnitoos.as being tlie * ause— and, ln(lce>l, this is hardly likely-— and 
also against bugs. 

On.)tlie other hand, lliere appcsirs to be .some evidence in tavoiirot Pedictilu^ 
cnfftHis, ^lu’h is apt to eliiig to one rate, and tliis i*^, ;u cording to Daniels, a 
plausible theory in explaining ilie racial selection of the ilisease. Experi- 
ments on an or.iiig oiiltiiig with pi'dii'iili Imiii :i beri ben etise-wero negative, 
Che lice rapidly disap]jearing. Daniels could not exclude fomiUs as a larrier 
of the di.'^ea.se in his observ'ations. Only one observer, Taylor, is said to have 
produe.eti the di.sease in animals by tlu' inoculation ot the blood Irom patients. 

Having thus brieily I'onsidered tin* g«*nei*al question r>i (ontagium viviim, and 
its method ol entry into the body, it n neiessary to review th<‘ viiiious 
organLsin.s which luive been held to i>e tlie cau.se of the disi^ase. 

They may be classilied into- — 

Animal PARASirits:-— 

(a) Protozoa, 

• I. Plabmodium in the hliHid (lalognei). 

2. Prolozoon in Hie urine (Ileulelt and Koileb , 

3. Il.xinalozoa in Hie blood (I'ajanlu and Vooiihuisj. 

(b) Nemalhclmuithrs. 

1. Some torm ol Trichivclla (COpke). 

2. Trichuris tvichittra (Kriii and Kyiisey). 

3. Ancylo&toma dmdenalc (Erni ami Kyn.sey). 

Vegetal I^arasites — Fungi: — 

(a) Coecace/F, 

1. Cocci in the alimentary canal, etc. (Dangerfickl). 

2. Dlplococcus in the urine (Tsuzuki). 

3. Diplococcus from the blood and urine or organs post mortem 

, (Okata and Kokubo). 

4. Four kinds of cocci (Musso and MorelU) . 



i68o 


HElU-BUm AND EPIDEMIC DROPSY 


{b) Coccus and Bacillus . " 

Plcjinjrphio or^^auism obtained by Pckelliaring and Wincklcr 
Irom the blood. 

Bacilli and locci by Lacerda. 

(c) liacilH. 

1. Bacillus by Taylor. 

2. Bacillus by Rost. 

3. Bacillus by Ogata. 

4. Three kinds ot bacilli by Nepveu. 

5. BriLilliis by Jut'kt . 

Tokitis from a bacillus in Hit- alinunilary canal (1 lamiiUm Wright). 
[ih h'iuip,i higher than Bacteria. 

-Mouldy rue (Hose). 

Protozoa. — Ulogncr'.s ]).irasiitcs weie :amil.n to iiialcUial parasites, but were 
distinguislied theiviroin by buii)^ loiind only 111 S])lumc blood, by being 
always extracor]jiibCular. and by iiu rcrisiiig by gc^rniualijii. They were more 
lugnicntct! th.iii maJarjal para.'tites. St heiibt* lliinks that Glogner's cases 
were coinjilicatioiih oi bf'u-beri with inalaria. 

Hewlett .'ind Kortu ccntntugalizcd the iiriiu- ot bcii IxTi cases, and found 
small rotr.Li tde .'spherh al liodics. z to 3 /i in diameter, with a tliii k capsule 
and hvcLline (onrents; othcis 20 pi in diameter, with a tytoplasm stiiddetl 
with relrattilt* gianule.s, aiul (onlainiiu: .1 single nucleus; and others jo ju, 
with a thu k capsule, an oval nucleus. «Liid a roiiiidcil nucU'cjlus. 'I'heylurthcr 
dc.'tcribcd the congestion of the gloiiieriiUr ve^isfls and haniiorrhagcs into the 
tubules ol the kidney. Kuilher, they s.iw a r>oincwlial similar disease in 
monkeys, the urine ol whuh < ontaiiu*d lughly ri'tiai ted i ells. They comdude 
that the alnive aie either peculiar degc^iiertit’c* 1 ells or protozoa, and suggest 
that the diiease is a jirotozoan inlei tioti. and that the causal agent is elimi- 
naled by the urine. iMjordo and Vooi Lhiiis M‘p.ir.dely describe hflematozoa. 
jiartly tree and partly in the* red cells, whi< ii aie similar to, but not identical 
with, the malarial iiaraMle.s. Their organisms do not agrt*c with one another, 
nor do thev <orrespoiid to (Bogner'.s. 

SemathcUninlhcs . — rielpke siigge^teii thiif the* disease might be due to a 
rrichtiiclla iii fisli, but he ha.s wilb«lra\vii this. Trichmris and A ncylohloma 
ncisl not '•cTiously be (oii'iidered, as lln.'^ idea aioM* trorn a inisundei standing. 

Eungi. -Pekelharing :in<l Wiiu kler'h ba« illus lia.->aLso been louinl by Hunter, 
ami ex])erimental iiux ul.itions by lioth .stds ot observeis ]>rodii(ed dc:geiiera- 
tioiis ol the nerves. Bui it niii.st be admitted with regard to bacteria that 
competent observers have hiund the blood ;»terile time alter lime. 

llaniillon Wright's ba< ilius, whu h ex ( urs in the aliim'nbary canal, has been 
found by Dudgeon to bo non-pathogeiuc for monkeys, and not to be aggluti- 
nated by the i)lood of beri-bon patients. Stanley's experinieiils on animals 
with mouldy ri(.e have beim negative. Finally, attention may be drawn to 
the rcscarchtis of llolsi, \oi'lil. and the .Norwegian Ship Beri-Beri Committee, 
wliich indicate that the so-called sliip beri-beri is not beri-beri, as the symp- 
toms are shortneM.s of breath ami weak heart, with weakness and di'op.sy of 
the lower liinb.s, but not paralysis ol the liiii'b.s — i.e., the degeneration ol 
the nerves is not an essential phenomenon. 

Chalmers and .\rchibald sci)araldy have found fungi in the organs 
of cases of bcri-lieri occurring at different times in British troops in 
Khartoum. We feel that more than one disease is included under 
the term beri-beri. One of these diseases is a deficiency disease, 
but the others await discovery. 

Predisposing Causes.— The di^ise can occur in all races, and at 
all ages, and in both sexes, but it is apt to cling particularly to one 
race in a country— the Chinese in Malaya, the Filipinos in the 
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Piiilippiiic gaol outbreak.^ This racial iiicidcnce is most marked. 
-Thus, Braddoii says that of the Chinese immigranls into the Straits 
and Mfilaya, it may be reckoned that of every i.ooo living, 120 suffer 
and 16 die of the disease. The Malayas are said to suffer but little, 
if at all. In the Bilibid J^rison in Manila, on the other hand, ac- 
cording to Falcs, the Filipinos siiffenid m4>>t seveiely. the Cliinese 
were almost exempt, only one or two contracting the'disease, while 
the Americans were entirely free. 

With regard to age, it is most commonly met with in yonng adults 
between fifteen and t liirt j’ years, but it has also ]>een notc'cl in babies 
at the breast and in okl niiMi. It is mon* cmninonly met with in 
men than in w^ain'ii. 

()cc»i]>iition lias b<‘en carefully investigated by llimlei and K<jc 1 i 
in Ilong-Kong, aiul they c^uirlude that the disease is universally 
jiresem tliroughont the < f»minunily, but espieially affects the 
working ckiftsos, while the ]»folessions, the nn'rtlianis, and the 
leisured classes are ])ractically. but not enlireh, exeiii])!. OtJiet 
predisposing causes arc dislurbaiiee of the soil ond a higli almos- 
pherie. tenijier.it un‘. 

Important Features. 'Du* peculiar fcv'ilurt's oi tiie disease .an- 
that, though it gt-uerally oeoms among ricti-eatiug j>i‘0]>les. yet at 
tinU'S it 04:curs in otluT conimuiiitie.s, as in llii‘ British regiment, 111 
whose raiioii then* was but a small (pianlity ol rice, whieh wascuied 
Kangtion rice, b'lnally. il observers are to be linsb'd, then* are 
placi‘S wiitire I)eri-l)C‘f i occurs and rice is not eaten. 

Pathology. As tlie cause oi the disease is uiikiiowu. but little 
can be said as to the pathology, but Mott and lialliluirton have 
piTfonued an e\])< rinieiil whie.Ii lhn»ws much light on the disease. 
'rhe\ iiijeet«*d i)lood taki'.i Ironi an acute ease- of IxTi-beri iiiio a 
c it, and found a f.ill ol ])lood-]iressuiv. with dilatation of the vessels 
oi the s^l>m.leh. intestmes, aiul liver, as ^\ell as general venous 
riigorgemeilt, and they .dsn iMifrd dilatatnm 4>l the iiglil sijle of (lie 
he.iri, and microsc^ipical h.inmri hages into tin* livei. This wouhl 
cl(*arly indicate that a poison eajiabh* ol producing great vaso- 
motor changes was circulating in the blood of biri-beri ])atients. 
In addition to the engorgements fouml in the 4;al, the human being 
suffers from eoiigeslion oi the pharynx, and degi'iieialioii i»f iJie 
cardiac, muscular, .lud sensory nerves. I'ln* ledema. is juobabi} 
due to the vasomotor disturb.nice. 

Durham considers that the urine indicates a s(*rious diminution 
of the metabolism. 

Morbid Anatomy.' -The morbid anatomy ami liistopathology 
liave been studied by numerous ol)servers. among whom the in- 
vestigations of Wrigiit, Duerck, aiul Scheiibe must be especially 
mentioned. In acute, cases there is always some (vdeina, but at 
times this may be excessive, and the ^■cins of the neck are swollen. 
Hypostasis is always well marked, but may be excessive, espo.cially 
about the face. There is often froth at the nKuiih. In chronic 
cases the body is pale, and may be swollen with dropsy or cmaciutcxl. 
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In the former llic post-mortem rigidity develops quickly, and is 
well marked. In the latter, however, it is not so marked. On 
cutting into the body the subcutaneous tissues are usually oidonia- 
tous, and the veins are filled with dark fluid blood. There is a 
varying qu.iiitity of serous thud in the abdomen, tlie chest, and the 
pericardium, and there may be petechial Ineinorrhages under the 
visc<Tal jfleura and pericardium in acute, but not in chronic, cases. 
The throat and tonsils are generally congested in acute cases, 
but they may be normal * the larynx may be cmigested or normal. 
TIic mucosa of the trachea and bromlii 'may be a'dematous, with 
tlie lumen full of fluid. The lungs may be congested and oedema 
tons, and may contain little air. 

The right Mdc (»f tlu‘ lu’art is always gieatly dilated in acute 
ca-^e:. and is also hY]^<Ttro])hied in oMit case's, but it is rare for tlu' 
left ventricle to be hypertn»]»hM‘d. thoiigJi it may be dilated to a 
moderate extent. I'he luvocardiuni gtmerallv shows fatty degonera- 
tion, tlie sM'itition is often absent, and segmentation and vacu<»lation 
ol the fibres, with- an increasr of the intersiitial ti.ssne, can also 
1)1* seen, and there is a roiind'Cc lied infiltration beneath both endo- 
and opi-cardium in acute cases. ( I hese changes are said by Scbeiibe 
to be like lliosc found in rabbits a(ti*r section ol bolli vagi.l 

.\ccor lmg to Wnght. the emin* nervous system of the heart is 
d imaged in acute cases, the cells of the bulbar nuclei and the 
nucleus ambigiiiis on both sides being swollen, wdtli excontrically 
placed nucl(*i and a disajipearaiice of NissVs bodies in the processes, 
and to a less extent at the ])eriphery. 'I'hese. clianges may also 
be see.n in the first and b<*coiKl pair of the thoracic ganglia, and 
in ihe intrinsic ganglionic cells of the In^art. w'hile the vagal nerve- 
endings show' roujuh'd droj)h*ts of altered myelin (nenrokeraiin?). 
es])eciall3’ near t he nodes. I u chniiiic cases only t he vagi may show' 
degeneration, the ganglia in the heart l)«*ing noniial. 

In acute c.i^os the siomach and diioileiniin an- markedl5' affected, 
the mucosa being hv])era niic, w'lt It iiion* or less Tnark(‘d lia^morrliagic 
extravasations, and even ,it times effusion «)f blood into the lumen of 
the vis^:lls. This iiitl.immation may extend to the ileum, or very 
rarely even to the c.eciim, but UMially tin* small and large intestines 
show' iioMimg abnormal, lor the acute iiTitalion is located to the 
pylorus and the diiodi-uum. 

Microscopically there is an acute coiigesiion with round-cel led 
infiltration, wdtli, acc«)nliiig to Herzog, a verv large number of 
eosinopliilc cells and necrosis of the glandular ejiitheliuin. The 
cells of Auerbach and M<assner*s jilexiiscis are degenerate, and the 
nerve fibres in the siomach and duodenum also show' signs of 
degeneration. In chronic bcri-])ori thes<* gastro-diiodenal signs are 
absent. 

In an acute case the lymphatic, glands near the siomach and 
duo'denum are enlarged and cong<*sti‘fL The liver is generally en- 
larged and congested, and at times in a niitmeg-likc condition, and, 
according to Ilewlelt and Kort 6 , there may be extensive hsemor- 



MORBID ANATOM\ 


i (>83 

rhagic patclies. Sclieube and Plehn draw attention to a round- 
celled inQllration of the interlobular connective tissue, which the 
latter calls a beri-beric interstitial hepatitis. The cells show fatty 
degeneration, cloudy swelling, and at limes necrosis. The spleen 
may show some cyanosis, and be slightly enlarged and indurated, 
but usually it is normal. The wall of the gall-bladder may be 
cedematous at times; the i)ancreas is normal. The suprarcnals 
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may l>i; pigmciUocl aiui coiigcstccl willi vacuolated ci*lls. Tla* 
kidneys aro usually swollen and lij^M'ra'inic. nnd tlicro may be 
Iremorrliagcs into t lie glomeruli, tubules, and pelvis, logetlior witli 
cloudy swelling and cellular infiltration. The uivtiTS and bladcb‘r 
arc usnally normal. 

The nervous system is markedly affected. Hie meninges of tlie 
br»iin in ly be hyperaeiuic, and there may be some hyjieraiinia of the 
brai l s ibifancc itself, and increase of fluid in the ventricles, but 
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the microscope shows nothing abnormal except in the lJulb, where, 
according to Wright, there are the changes already mentioned in 
the vagal nucleus. Kustermaiin also describes acute degeneration 
of the vagal ganglia at the base of the fourth ventricle. 

The spinal cord is usually normal. Hamilton Wright and otliers 
have ilescribed degeneration i»f tlie cells of the posterior spinal 
ganglia and anterior cornua o( the lumbar cord, together with 
atrophy (»f Goll’s column, in which histologically there is a thicken- 
ing of the glia tissue and a comi)lete disappearance of the nerve 
fibres, with I lie preseiici* of many granular cells. 

The. peripheral lUTVes are usually normal to the naked eye, but 
may be injected and hieniorrhagic. Scluuibe and Baelz first showed 
that thes(‘ nerves were drgenerat(‘d. llu* inus(uilar branches of the 
nervt'S of the limbs being ino'^t atTedod. but even the fine sensory 
cutaneous branches W(‘ie aK<» attacked. The changc> in tlie auto- 
nomic nervous system do not ap])ear to have been closely studied, 
though several nliservers liavi* rec(»nh*<l changes in the ganglia, and 
in the cardiac and oih»‘r plexuses. 

The degeneration of ihe jurve fibres lias been carefully studied 
by Scheiibe. J^aelz. Hamilton Wright, and Duerck. The neuro- 
keratin iielwork becomes ii regular, and its meshes W’ider. while its 
rods disappear. 'Hie medullary sheath becomes vacuolated, and 
its inner boundaiy ill-defined. In oilier jdaci s the ncurokeratin 
iietwoik condenses into small rosary-like masses or larger lumps, 
somewhat regularly arranged. Later the medullary sheatli breaks 
up into spherical or elongateil masses sej)arated by clear intervals. 
The axone undergoes first chemical changes, and then appears like 
a wavy cord, or as a senes ol comina-like segments, or twisted up 
into a coil. iMually, both axone and medullary sheath disappear, 
while Schwann’s sheath collapse's, and se) the iu‘rve fibies become 
lost in the connective tissue of tlie «-iidoneiirium. Along with these 
changes Uhtc i^ a celluhu infiliration of the ])eriiieiirium, especially 
of the perivascular spaces, and also ol the endoneurium. These 
cells are said to lie like a similar infiltration met with in traumatic 
lesions of nerves, and to resemble tbe granule cells of the central 
nervous system. When fully degenerated, tin* nerve may consist 
simply ol connective tissue. Regeneration has not been observed, 
but must occur — at all events, to some extent- -in cases w'liich 
recover. 

The muscles show' atro])hied and normal fibres side by side. The 
diseased fibre first loses its si nation, and beconu's oval or round in 
transverse section. A colloid degeneration occurs, with prolifera- 
tion of the nuclei of tlie sarcoleiiima. The fibre now' appears of a 
homogeneous grey colour, and is very brittle. As it atrophies the 
connective tissue of the niiisch* increases in amount. The bone- 
marrow is said to be normal. 

Symptomatolop^. — As the cause, of the disease is unknown, and 
the invasion is insidious, the incubation period is also unknown. 
Hamilton AVright places it at some ten to fifteen days. 
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The disease is insidious in its onset, and is characterized by 
gastro-intcstinal, cardiac, and nervous symptoms. For purposes 
of description three types may bo recognized— viz., (i) the acute 
pernicious form; (2) the typical form; (3) the rudimentary form. 

1. Aeute Ferocious Form. -The acute pernicious form may 
exhibit itself in several ways. The most acute is when the person, 
without previous illnc.ss, suddenly dies, and the autoi)sy reveals 
that he has died of beri-beri. 

The more usual history is that the patient feels a disinclination 
for food, followed in a short time by a sciisalion of depression or 
pain in the epigastrium, and nausea. Tenderness is evinced if 
pressure is made over the ])ylorns or diiofloinim, while the tliroat is 
seen to be congested. The temperature is usually normal, though 
slight febrile rises have Ixm'ii recorded. Soon the heart symptoms, 
characteristic of the attack, appear in the form a sensation of 
oppression over the heart, throbbing vessels in tin' lurk, epigastric 
pulsation, cardiac ])a1])itatioii, ancl dyspnaa, while the slightest 
exertion increases the ])iils(*-rate markedly. 'H.e right side of the 
.heart dilates, and luemic murmurs are heard. As a result of tin's 
cardiac disturbance the urine diminishes and drojisy appears, but 
this varies from being trivial to fairly c<tnsiderabl(\ with effusion 
into the pericardium, ph'iira, and ))eriloneiim. 

There may early be found i)atrhesof anasthesia or liypenx'sthesia. 
particularly in the eourse of tlie anterior tibia I and miisculo- 
cutaneons ner\ es. Paralysis now a])i>eais, and may be slight, or 
may be so extensive as to ]>revont all voluntary movements, and 
at the same time the anaesthesia may increase considerably. 

Sooner or later the cardiac 'symptoms become worse; the jUTi 
cardial distre.ss liecomes agony, the lungs iHcoinc i*ngorged, and 
the unhappy individual, unable to obtain proper aeration of his 
blood, gasps for breath with oj>en moutb and ex])an(led nostrils, 
while the pupils dilate. ] lis face becomes cyanosrd. his t»xtremilies 
cold, and he becomes unconscious, and shortly dies of cardiac 
failure. During this dying agony the mind is clear almost to tin* 
last. The duration of such an attack is from twelve hours to a 
few days. \ 

2. The Typical Form.-- -The typical form of the disease lu'giiis 
insidiously with malaise, lassitude, loss of appetite, dhll pain in tljc 
stomach, tenderness on ] 5 ressure ov'er the jiylorns and (huKlenuni. 
headache, diffionlty of breathing and palpitation, often some 
cedema along the shin, e.’caggerated knee-jerks, and a sensation of 
heaviness in the limbs, especially in the legs. Sooner or later a 
difficulty in walking sets in, and the knee-jerk diminishes and dis- 
appears, or the patient may suddenly find himself on wakening in 
thernioniing unable to raise himself. If he is capable of walking, 
the gait is peculiar, somewhat resembling that of locomotor ataxia, 
but generally being more of the ' high-stepping ' type, the foot 
being raised with difficulty from the ground, brought forward 
with a jerk, and lowered abruptly. He walks with a support, and 
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often with the le/ijs wide apart, in oidor to ijive stability to his 
locomotion. lie cannot stand lon^ with closed eyes, and complains 
that he feels as though he w<t(* walking on sometliing soft. In 
additiortlic suffers from cramp, and his calves are \ery tender, and 
sensations of pins and needles, burning, etc., may bo felt. It will 
be noticed that the anterior libial and the peroneal muscles aio 
mostly affected, and that often there is a tendency tor the foot to 
assume the ecpiiiio-varus position, and that ankle- drop is ofUn 
seen. 

The forcarniM may also be |)araJy7.ed, and wrist -di op, with great 
Joss of power in the grip, may be noted. As the jiaralysis proceeds 
t he inuscleswastc, and electrical excitation is much alien'd. Miiira’s 
rule is tliat if the foot can be flexed on the ankle, the excitatnui 
is only diminished; if only the loes can he. dorsally Hexed, thete 
is a j)arlial reaction of degeneration: but if no dorsal movement is 
capable* of being maele, then the reaction oi degomTaiion will be 
fully develojied. I lie ]>araly'>is >j)reads lo the muscles of the call, 
the. musedes of the iliigh, ami the gluteal region, and to those of the 
hand an«l arm: th<*n to the abdonii'ii. l!ie diapliiagm. Iht* imer- 
costals, and the larvnx. and. in raie e.ase^, to the* mtra- aiul extra- 
ocular muscles. 

Mclcher has tirawn alieiition lo jemgkok. or seiualting test The 
person ]>]acesboth hands on the ioj» of the li(;ad, and slowlv scpiats 
down on Ins htiols. and t hen ri^es iij» again. 1 n heri-he'ii this cannm 
he ])eriomied. 

Associated willi llie ]Kiralvsis then* is at first hvi>era*sthesia 
esj)ecially in the calf iniiscles: jiarasthesia, as already mentioned; 
and partial aiifeslliesia. which may be cliaracierizi'd by saying that 
the ])aiiejit feels as though be were louclied through bOine j>rotecting 
cloiJi. '1 here is also loss of sense ol heat, and cohl. and ])ain. '1 his 
ancL'stiiosia vari<*s much in site and extent. I’snally it begins about 
tlio feel and wrist, and moves upw.irds oter the h*gs, tliiglis, fore- 
arms, and amis, find down into the fingers. It is this niiinbiicbs oJ 
the fingers wJ lie li incapacitates the patient from doing many simple 
actions. I hero is .said lo he a peculiar ring ol aiiaslhesia around 
the mouth. I lie areas of loss of sensation do not corrcs]>ond with 
segmental or nerve arcfis. hut are remarkably jialcliy. The iu*rves 
of th<‘ affected regions may be tender. 

Ihe Irnart is als<Mnarko<lly affecieil, luiiiig dila.ied, especially the. 
right side, with a diffuse apex-boat, a spacing of the souikIs. so that 
the intervals may be nearly equal; while systolic mnrinurs may be 
heard, and reduplication oi tin*. sec(»nd sound is coimnoii, particu- 
larly over tlie pulmonary area. Pal]>ital ion and e]>igastric pulsation 
are common, as is pulsation of the carotids and veins of the neck. 
Ihe pulse is usually much incrcasc^d in frequency and low in tension. 
The great danger of the disease is death from sudden cardiac 
failure. 

The hhotl docs not show much abnormality beyond a certain 
. amount of an:emia. The different ial leucocyte count contains about 
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58 ptsr cent, of i)olyinor])hoiuicIcars, 3!) per cent, of lymphocytes, 

4 per cent, of moiiunucleur leucocytes, and 2 per cent, of eosino- 
philes. 

The cerchro-spinal fluid is generallj^ normal. Lumbar puncture 
rarely shows, in our experience, any alteration of jnossuie, although 
a few' authors liavii noted an increase. 

The urine may be much diminished when there is (i;(l(*ma, but 
when this is passing oft there is a large* increase in the quantity. 
The total solids arc said to be below normal, urea and chlorides 
being diminished, phosplnites and iiidican being increasi*d, and 
albuiiiiuiiria being rare. 

Dropsy may or may not be ]>reseut. but sonn* (iilenia, most 
marked anteriorly in the legs, is a ])ractic.Llly constant sym])ioni. 
ft usually ot'gins along the shin in llie form of a rather solid o deina. 
ft may spte.id over the h‘gs int<» tin* scrotum, on 10 tli<* abdominal 
wall, aiKl into the lace and arms, and is characteri/ed by Ifing at 
times in peculiar localized patches, and if it tak(*s ])1a('(‘ in 
luii-ieles, givt*s ris(* to an «q)]>earauce like pseudo- hy]>ertio]»lnG 
j)ar.ily-is. Along with the cniaueoin o*Ui‘ma tlieie is olti*n exnda- 
tuni iuu> the. p<Jiiton<;al, ])hMiral. and pericardial cavities. 

When the dropsy is maikeil then* mav be agre.it diminution oi 
the urine. This droj)sical condition is often im])ro]>»‘rJy considered 
to lorm a se.jiarale vaiietv ol the dise;is<‘, and is c.illed tin* 

‘ wet.’ ‘ hvjxTtrojiliic.* or 'drojjsical ' lonii, while another \anely. 
railed * dry ' or ‘ atrophic ' Ixiri-beri, is nn*ulion(‘d l»v many 
authors, the two forms being iiUTely the e.irly and iat(* si.iges ol iht* 
disease 

The tongue is nsu.illy clean: tlie throat nitiy be sbghilv con- 
geste«l: digestion is fair, but a large: meal will increase the jiraooidial 
or ejiigastric di-.tres'i. N'oniiting is a bad sign. The. boweK are 
often coiislip.it ed, the temperature norm.il or subnormal. 1'lie 
urine may be diminished, increased, or iioriiKil in i[iiaiitiiy. accord- 
ing to the presence, t he ji^issing off, or t he absimin* of (edema. 

The laryii.K iii.iy be paralyzed ]).iiti.illy or completely, .iiul the 
voice renderi:d r.nicons or lost . The lungs may be (edcmaioiis. 

In this condition tlie. ]Mlieut may remain, at times better, at 
times worse, for weeks and montlis, and m.iy juocecd slowly to 
recovery, wdth, of course, defonuities if jiaralysis lem'ains. or may 
die sinldeiily ol cardiac failure when sitting up or getting out ol 
bed, or from some complication. 

3. Rudimentary Form. --'J'heie is a rudimt'iitary, abortive, or 
ambulatory form in which the symptoms arc .so sliglit that iierliajis 
the sufferer docs not seek Tiiedical advice, but iii whom iIkt*' in.'iy 
be lirst increase and then diminution of the kiiee-jiTks. patches of 
aiiajsthesia, some muscular weakness, some gastric catarrh, and 
general malaise. Repeated attacks may ociiii. 

Complications. — WlieneviT fever develops in a beri-beri patient 
there is sure to be a com])lication. The most common are tuber- 
culosis, dysentery, and malaria. 
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Sequelie. — Many authors do not boliovo in scqnol.T to bcri-beri. 
but certainly there may be the contraction left after the paralysis 
and anaemia, and .attacks of palpitation may occur. 

Diagnosis. — The principal ]H)sitivc signs on which to base the 
diagnosis arc: (i) Loss of knee-jerks; (2) patches of ansesthesia, 
and occasionally hyj)era‘sthesia. on tlie legs; (.^) pain «»n pressing 
the calf muscles: (4) (edema along the slim: (5) alisence of marked 
albuminuria: and (b) the absence ot lever. 

Suspicious early signs in (mdemir areas are loss of apiietite and a 
desire for ligliter tood. togethi‘r with t(‘nderness over the pylorus 
and duodenum, with exaggerat<‘d knee-jerks. 

Several diseases ha\e |(» be disimguish(‘d from beri-beri: first of 
all the different kinds of l^rn nntn'/is eg.. alcoholic neuritis, 
by the history ainl the geiuMal tremuloiisness: aisenical neuritis, 
by the abdominal pains and the dinirhoa: lead j^aralysis, by tb.e 
colie and the blue lim* of the gmiis. 

Secondly, dropsies due to he.irt di<('ase are r*'cogni/ed by tlie 
murmurs and tlie hisiorv of rheumatic fever, or other infectious 
disease; kidney disr i-,e, bv an exaniiiialimi *>1 (In* urine: ankylo- 
stomiasis.. by the ova being found in the laces: ejudemic dropsy, 
by the fever and the absenc.e of aucesthesia and paralysis; Tiialarial 
cachexia, bv the enlargement o! the sj)h‘en. and ])erhii])s th(* para- 
sites in the blood; and kala-a/ar. by the (enlarged spleen and liver. 

Thirdly, certain discusrs of ihc spinal cord : myelitis, by the loss 
of control ovei the bladder aiul rectum: loe«»moloi^ ataxy, by the 
Argyll-Kobertson jinjid: iiellagra, by the skhi eruptions. 

Fourthly, certain tnloxtcafions, sucli as ergotism by the gan- 
grene and the Inslory. and latiiyrisiii by the abseiUM* of tender 
muscles. 

Prognosis.- -The acute ]»ernie.ion.'. Imtn i'. always fatal, the rudi- 
mentary never. The general niorf.ilitv varies, in different coniitiies, 
as follows: --- 

»i(' III 7(1 

IlDTIg Ki> |H'(> 

Malcivii 10*7 

^ to 0 
^•5 to .V 

But it apparently depeiuK n\)(in many things, of which the most 
important is the avoidance ol sudden canliac failure. If the patient 
is treated c.arefnlly in bed the danger is inncli diminished, but if he 
is allowed to sit up and move, ab.int the danger is great. Coniplic.v 
ti(»ns arc most unfavourable. 

An attack does not confer an inimiiiiity. On tlie contrary, it 
rather predisposes to another attack. 

Observers who believe in the infectiems nature of the malady are 
generally of opinion that there are no lelapscs, but that reinfections, 
even shortly after an attack, are roinmoii. 

‘ Treatment.- 'Tlt.c treatment is essentially symptomatic, the 
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patient being placed in bed, and care being taken to avoid anything 
whicli is likely to bring on cardiac failure. Especial care is re- 
quired if tlic patient gels up or moves j^bout. A cardiac tonic, in 
the form of strophantlius or digitalis, is ach isablc, and amyl nitrile, 
nitroglycerine, or trinitrin should bo placed at hand, in order that 
they niay be used at once if a sudd(ui ciudiac attack takes place. 
If the attack is severe, with great nnbarrassnient of the right heart, 
it lias been advised to ])erforin venesection, and renio\e some 
eight ounces of blood. Oxygen is useful during llu; attacks of 
dysjmoea. Eor the paralysis strychnine sluuild be adniiiiislerod, and 
the iiuiscics massaged to ])reve"nt atniphy and crainjis. JCli'ctrical 
excitation is also good. 

If possible, the patient should at once be removed from ihe place 
in wliicli he is supposed to have acquired the disease*. 

Braddou strongly recommends atropine* e*illuT .as lli«‘ €ilkale)id in 
hypodermic injections e)f ,1.0 to grain, acce)rdjng 10 lla* urgency 
of tile symploins, or in the leuin oJ the* tincture of be'lJatlonna. He 
considers tli.it tliei atre)pine is sju-cially use‘fiil fn cas(‘s eif dyspneea 
due. (e) cardiac failure! and pulmonary embarrassment, while be 
gives a mixture ed lirictiire of bellaeloimd \ elracl ru, liuertun* of 
scilla \ (Iraclini. auel citrate* ol potash I dracl ni, in -| ounce's of 
water tliiee* times a elay for tliie‘e or m*jre da\ s. 

With regain! to all<‘r-lieaiment, any (leioimity, .sr.ch as club- 
foot, must be rectifiee.1, as dese'ribed in we)iks em orlbe>pa d.e* singeO’- 
Fraser anel Stain em have pi (‘pared a remedial agent on the 
lines indicated by ilieir r(*se.irches. am! thi*^ shc»ulel be tried 
when available. Only harmU'SS rice brown rice with more* 
tlian (>4 ])(*r cent, of phosphorus pent oxide*- sbtmlel be gi\en 
to tlie patients, and care should b«' taken that it is «u>oked in 
ordinary pots, and not under, pressure. Tlumi'-eui a:i<l Sim])soii 
rticommeiid a full diet with i ounce ol yeast .iiul Jno grainnu s of 
kaljaiigido-beaiis daily. ('liamluTlaiu and Vcdcler iei*omiuend 
tlial 5 c.c. of ail e\irarl ol nee polishings bi* given daily i<» infants 
suffering from tieii-beri. and this is .idiniiiistered in jo-droj) doses 
every two hours. 'I'he patient imist be ])laced upon a good nonrish- 
iiig dii'.t, with ph'iity ol proleid and good vt*getables, and nee 
should be eliminated Irom tins diet, ('arefnl mirsing i.^ nt'cesrruy 
because ol tin* danger ol cardiac failure, and gtxMl hygiene is also 
necessary. 

Propl^laxis. Miw should be avoided as a stai>le article of diet, 
but if it has to bo used iC should be in the. form of th«' Indian, couiiiry 
rice, or paddy, variously dcscrilmd as tin* cured, stale. uiip<»lisbe<l, 
or parboih'd rici*. (ireal care .sJioiild lx* irikcn with tlx* cooking, 
for a good rice can be converted into a liarnilul rice ])y cooking, 
which should always be perfoimed in ordiii.iry paits, and ne\er 
under pressure by sti^am. With regiird to the different kinds of 
rice, Schiiffner and Kueiieii find that Kaiig(»oii rice contains 0-42 to 
(>•46 per cent, of Ii(^6» wliilc Siam and Ja\a rice is mijch low'cr. 
They maintain that there shoulil be a rice reform, and that a 
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iniilijniiiii limit of 0-5 per cent, 1*^05 for ilry rice sliOiiUl be 
imposed, or. failing this, tlio sulistitutioii ol otlier foods, to make 
up the deftcient inj're.dient, and a strict con'uoj oi cnicd rice— t.t-., 
white rice. Pregnant and nursing women esj)eciall5' should lia\e a 
liberal diet and iiarmless rice. 

\ good nourislung diet is most important. 

<iood hygienic surroundings- i.c,, good Mutilation, the avoid- 
ance of ovei crowding, plenty ol sunshine, and exorcise in the opfii 
air- -may be menlioiu*d. 

It is as well 10 iJioroughly disinlect witli ('laxion gas or sulphur 
and lormfilin any room in which beri-beii ])atieiils have been 
living, or any inUr-ied hoiisi- m shi]>. 

SHIP HKRl-mCKl. 

Svuvn\w -Nurwcj^i.in ISfij hi-ii Soim* .lutlHMitirs roiisicler ship 01 
Norw'c^i.ii] IxMi lii-ij lo lu‘.isc|i.ii .lie entity hi)in Liu})ir..i] iM^n-beri, and lielieve 
It to Ilf ,1 itciu'ifiirv t.ikint! nn iiitt'rnirili.iu* po'^jiiori between true 

b'Ti'IxMi . 01(1 sf:iii\v Cliiiio.illv. iiit\vt‘\(‘i. till* iifiidition is iiifiitical with 
tmpK.il lien ben, .iiid iiiiis llie.s.tiiif coiirsi* 


INFANTILE BERI-BERl. 

Synonyms. J*ht/iphhu\s : Taon. laol sidia. 

I ni. lilts iitii soil b\ iiioiliei^ siilieriiig hombeii I>(‘ri. and living on 
a delectiMJ dietary in the Pliihppiiie IsJamls. siifiej fiom (idenia, 
tlyspepsia, and cyanosis, and ollen die snddenly. l osl-rnortim 
investigations show degeiieialioiisiii the vagi, jdneiiics, ini ercostrils, 
.iiid anterior lii1i.1l iutm:s. but not so exieiisixe as in adults. 
Chamberl.iin. Ved<ler, Andiews. and others coiieliide that this is an 
inf.iiiiilr beri-lu-ii due to some cleficieiH:y in tlie mother's milk, and 
luid th.'it Jt causes 5(1 per cent, oj the iiilaniile mortality in the 
Pliihjipiius. 

EPIDEMIC DROPSY. 

Synonym.- -Acute aiiainic dio])sy. 

Definition.-- JOjiidemic dro]>sv is an acute infect lotis diseast* of 
unknown cause, characterized by lever, diopsy. an erytJieiiiatoiis 
eruption, and .'sometimes canliac symjiioms. but without paralysis 
or an<'cstliesi.'i. 

History.— In 1^76-77 lliere. was a great laminc in Sontlieni 
Iivlia. ihiring vvhicli a dropsical disease, at tlu‘ time called ‘beri- 
beri,* was noted. It is possible ihat this drojisical disease was con- 
veyed in some wav from Madras to Calcnlta. for in 1S77 there was 
an outbreak of epidemic (Iroj)sy for tlie first recorded time in that 
city. It apjiCjired when llie rains were over, and extended through 
tlie cold season into 187S, disapfieariiig wJien the warm weather 
commenced in April. It recurred again, and followed the same 
course in the cold season of 187H and 1879. and it disappetired in the 
warm weathei of 1880, rcapiiearing this lime in the warm weather 
of 1.S81. It only attacked natives of India, but it spread from 



EPTDEATrC DROPSY 


1691 


• 

Calcutta to Sliilloug, Dacca, and Soutli Sylliet, and lo Miuiritins, 
by means of labourers passing throng ] l that town. Mauritius 
became infected in 187S, and was clear oJ the diseasti in 1879. 

No further accounts of the complaint ai)peared until igoi. when 
it was again recognized in Calcutta and Madras. I n 1902 it occurred 
in the liarisal Gaol in Bengal, and in 1907 it occurred in Assam and 
the two Bengals. It is probable that during the interviuiiixg years 
it has really been present in some part of fndia, but has been called 
' beri-beri.* Greig has come to the conclusion that it is a 
deliciency disease. 

Climatology. — I'lie disease is met with in India and Mauritius, 
and gejierally in tlie cold season. Kccoiitly cases of this condition 
have been rej>orted In Leporini fiom Ciiciiaica. 

etiology.--'!' lie c;iiisatioii of the disease is unknown, but tlieie 
are various theories — i/.g., (1) that it is Ixiri-beri; (2) that it is a 
po 3 t-dyseiil(iric aiia-mi.'i or hydra-mia; (3) that it is due lo niliogen 
starvation: (4I that it is due to eating Burma rice, the action ol 
which is explained in various ways: (5) that U is ilal poisoning; 
(0) tliai it is a r^pecial bacterial disease conveyed lrt>m person to 
pel son by the bed-bug. 

This latter is Dehiny’s theory, and is supported by the fact that 
llie disease is ejxidernic, and spreads ai)])arently by the agency of 
human btiings, but not fnnii man to man: that it begins with an 
initial fever, aiul has <i rash, and t hat thert* is a local bouse infenition; 
and, linally, by its sudden \lisappe:irauce .iiul rejipj»e..ir.ince. Otlnr 
theories are that it is a ])toiuaiiie ])oisoniiig, or a bacillus in fish, or 
a rust or fungus on rice. 

Pathology. — ^No remarks can be made on this part of tlic subject. 

Morbid Anatomy.--~Then! is subcutaneous (vdema and fluid in 
the })eiitoiicaI and pleural cavities. The mouth and pharynx me 
(lidematous, and the (eso})hagus may be iilcerat**d. 'Fhe .stomach 
is very congested, and may show luemorrhagic patches, ami the 
jejunum is congested, as are the mesenteric glands and the liver. 
The pancreas is normal. The aryej)iglotiide.an folds and the lungs 
are cedematous and congested. The kidney is congest <'d. and may 
show cloudy swelling, but tlie bladder is normal. The spleen is 
shrunken; the pericardium may be uornial, ])ut tlie heart is dilated. 

Symptomatology. — Generally there are no distinct prodromata: 
occasionally the onset of llwi disease is preceded by diarrha'a. 

Epidemic dro])sy begins wit hail attack of feverwithout any initial 
rigor, the temperature rising to 99'' to 104'* F-. and continuing of low 
type with remissions and, later, intermissions fi>r a vai iablo jieriod ol 
time, sometimes as long as a mouth. As.socialeil with the fever, 
and, indeed, the most constant and clianict eristic symptom, is the 
dropsy, which, beginning in the feet and legs, may spread iij) the 
thighs to the abdomen, and even to the hands, arms, and face. 

There is distinct ana.‘mia after the dis(^ase has lasujd a little time. 
Rogers records a count of 3,090,000 erythrocytes per cubic 
centimetre, and a haemoglobin count of 54 to 65 per cent. The 
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colour index is said by other obf^crvers to be about normal, and 
the proportion of white to red cells to vsiry from i to 430 at the 
invasion, to i to 384 in the course, to i to 615 at the end. 
Leucocytes are apparently always increased in number, but onty 
slightly. The differential cimiit is:-— 

• Pel Cent 


1 'ulymoq)honiu l(*a 1 s 
l-yniphoeytes 
MonciiiiU‘k‘ars 
IC(>sin(>])hil(‘s . . 


(«)'2 
2 1-4 
11-7 
ft -7 


No animal ot vegetal parasites have been discovered in blood 
which is sterile. 

The condition of the urine is described as very variable, but there 
is no albunu'ii and no casi.s are to bo found. 

Effusions int(» the peritoneal and pleural cavities may take place. 
The alinunitary canal is early irritated, and vomiting and diarrl.a-a 
are common occurrences. A rash a])pears early on the extremities 
in the dropsical areas; it is usually ervthemiitous or ‘ measly,' but 
vesicles and hainorrhages m.iy be seen. Aiiainia. as remarked, is 
progressive during tlie diseas«‘, and tIuTt* may l)t‘ cardiac dilatation 
with hamiic murmurs. In severe cases there may be cough and 
dyspnoea, due to <i;deina into the lungs. Kecovery is the rule, but 
death may occur from cardiac or ])ulmonary complications. 

Sequela.- -The tinlv se(]uela so lar observed is cardiac weakness. 

Diagnosis. - Kpuh'mic dropsy shows the following characteristic 
signs; dropsy, slight fever, diairhoa. rash, aiiainia, and no albu- 
minuria. 

Its iliagnosis fnun heri-beri is based up«)ii tin* presence of btver, 
the persistence m s<»ine cases of the kiUM'-jerk. tin* lack of paralysis, 
of painful muscles, and of amesthesia. Some authorities inaintJiin. 
liowever, that in (‘judomic dropsy there is no fever and no rash, and 
IS indistinguishable frtnn ben-ben. 

Prognosis. The ]>rognosis is favourable excejit in the aged, the 
case mortality being only 2 to 8 per cent. 

Treatment. Kest m bed and the administration of calcium 
chloride, or iron and strophanthns, are llie only remedies usually 
required. High lem])(‘iatures sliould be treated by diaphoretics, 
(piinine, ami sponging. 

Prophylaxis. Segregation .iml disiulection are recommended, but 
no rational prophylaxis can be advised so long as the cause remains 
unknown. 


POTTER’S DISEASE. 

In iqi3 lk)t1er in Jamaica describ«‘d a disease which began with 
numbness, tingling cramps, loss of powiT, loss of hearing, and defec- 
tive vision, without .skin or mental .symptoms. a‘dema or cardiac 
symptoms. Both sexes are attacked, generally after puberty and 
in rural districts. Whole families may be attacked. 
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WAR ZONE OEDEMA. 

In soldiers, prisoners of w<ir, and refugees, having a very scanty and un- 
suitable diet an a'dematous condition of the and feci is far from rare. 
It is a deficiency condition more clo.«ely related to .sciir\y than true beri-ben. 
It should be differentiated by blood examinations froiii a clinically similar 
condition due to malaria. 


TROPICAL tEDEMA. 

Some years ago we called attention in Ceylon to an a'demaious condition 
of the le^, seen ospecialyin new-comers and tourists in the hot season The 
whole log from below the knee is affected, but if the pf'rsr>ii wears boots 
tightly laced, the loot ami ankle do not sliow any aslema. There is no 
an.estbe.sia, the knee-jerks are normal, and the general crindilion is good. 
'J'ho condition js not related 111 any way to Ik'H-Ihti or scurvy and is not 
iiithienced liy a cliange of diet. iT dis.ijipe.'iis r.ipidiv on going to the lulls. 
The saiiw- coiidilioii has lieeii recently recorded liy M.irshall from tlie Red Se.i 
and liagdad 
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CHAPTER LXXll 

TROPICAL POISONINGS 

General Uciiiarks — Ackce poisf>ning — Oiiyi'ili'ii -Kelcieiices. 


GENERAL REMARKS. 

We have already dcriiicd a ])oison and (liscii«is(Nl criminal poisoning, 
accidental poisoning, stimulant and sedaiivc* pois(»ning, and tlic 
poisons used in trial by onleal in Chapter X. (p ibi), in which we 
gave a brief outline ol tliesyinploins produced I)y anninbor of these 
poisons, as well as some few remarks willi regard to Ireaimcnl. 

'riiere, liowevcr, remains tme form of accidcmial ])oisoiiing, to 
which we have already referred on p. 173. to wliicli special releronco 
may be made Iiere, and t hat is ackee poisomn^, wliich was long kncnvii 
as the vtmiitinfi sickness nj Jtuntuca, and was included in the clinical 
part of the last edition. 

'ITiis particular varhiiy of poisoning might also be looked upon as 
a fonii of vegetal food pi)isoniug, a subjeci which is r.(nisid<*refl in 
Cliapler Xrn., p. 193. 

Other forms of pmsoning. such as arrow poisons, caninial poisons, 
trade poisons, can be lonnd in Chaiifers XI. (p. r.'so), .uid xif. 
(p. 187). 


AGREE POISONING. 

Synonym. — The vomiting sickness of Jtimaica. 

DdBnltion. — .\n acute and often latal illness, occuiTiiig mostly 
in children and to a less es:tcnt in adidls in Jamaica, characterized 
by sudden onset, persistent vomiting, causing in f.ital cases collapse, 
and bionglit about by eating the unsound fruit of the ackee tree, 
Bli^hia sapidti Koenig, or drinking the water in which sucli fruit 
has been cooked. 

History. — l*'or many j'cars the term '\omiling sickness’ wa.s 
applied to any disease associated with this symydoni, but as various 
disc.ises became differentiated and better diagnoses were made, it 
l)Rcaine evident to Ttirl<»u in IQ04 and to Kerr in 1905 that there was 
a deftnite disease in Jamaica to which the term could be applied. 

This disease only appo.ired in the cooler months, and was asso- 
ciated with vomiting and coiivalsions, and a deatli-rale of 80 per 
cent, to 90 per cent., the end coming in a few hours. 

In IQ06 Branch considered it "to be a syndrome, and men- 
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lioned the aokee, without, however, being definite as to its causal 
effect. 

In 1912 P«>tter, after considering ccrebro-spinal meningitis, 
ptomaine piiisoning, ackeo poisoning, and cassava poisoning, came 
to llio. conclusion that it was a pliase of ycllcnv fever. 

In i()i3 Scott suggested that it might bo fulminating cerebjA 
spinal meningitis, and in the same year Seulolin opposed the yel^H 
fever aiul the nniningitis views ami believed it to be a 
disease. 

111 1915 Scott, as a result of an investigation into an outbreaPat 
Montego Bay. loiind that in the majority of cases ackccs formed part 
of the last me»d taken in bealili, and that lluy could not be excluded 
in a single case. Persons taking suu]> or ])ot -water made with 
ackees developeA'l syinpionis in two hours, and ileatb nearly always 
resulted. 

The ackee is the truil 01 »iril oi Blv^hia sapida Koenig, belonging 
to tlie ircitiinil or«ler Sa])ind.ic«‘;e, and, l)eiiig a luilive i»f \Ve>t Africa, 
is merely an iiitnMlii,C(‘(l plant in J.nnaica. 

Only unsound ackers cause th<‘ symiitoms. and an ackee is un- 
sound (i) when It is iino]u*iied; when it is picked from a decayed, 
bruisefl, or broken brancli: (3^ when it has been forced open; 
(.j) when it lias a soft '^pol. 

In 1917 Scott confinni'd tins lew as \o the causal effect of tlie 
ackee, and by liisexjierimenls ujxm animals deinonsi rated the nature 
of vomiting sickness. 

Climatology.- -So far the (lis«*ase is only known in Jamaica, but 
it must be rememberevl that the tree is a native of West Africa. 
\Vc, howe-ver, do not know whether the fruit is used as a food in 
thisc*)iinlrv, and, at all events, up t(» the jncseiit no one hasreported 
the j)i)isoning from thru jciil «»f the world. 

/Etiology. -Voniitiug sickne-.s is caused by eating the unsound 
fruit of [ylighiit sapida Koenig, tlie ackei* jdaiil. or taking the soup 
or ' poi-wMter ’ m.ule with this fruit. Those latter are the more 
severe cases, because tin* poison appears to be extracted by boiling 
with water. Alcoholic, extract of uiiMnind aekeos is not poiscuious. 
The wMtery e.\lracl, on the oilier hand, w’hen administered to cats 
and dogs, prod need tlie same symptoms and mortality rate as in man, 
and after death the same post-inortoin signs w'ere found. Herbi- 
vorous animals are. unaffected. The poisoning takes place in the 
months from November to A}>ril, which corn-.sponds with tbe 
ackee season. Several members of a family are taken ill at one and 
the same time, as would be ex]>ecie(l fioin a food poisoning. It also 
occurs among iiCcir iieighboins in the setllciuent, and is rare in white 
children and Kast Indicans, being confined to tlie children of the 
indigciioiis population, rhere is-db indication that sex pUiys any 
part in the wtiology, wdiich must bclookt'd up<in as an acute poison- 
ing. A case of known aekee poisoning occurring in man showed tlie 
same symptoms, cause, and post-mortem changes as cases of 
vomiting sickness, and as the cxperiincntaranimals. 
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Morbid Anatomy. — ^There is a general hypersemia, with a tendency 
to haemorrliagcs in various organs. Tlie mucous membrane of the 
slomach and the bowels is congest ed. while the lumen of these 
organs may contain a dark slimy substance. Tiien' is fatty 
degeneration in the liver and kidneys, and in the former case this 
change is said to be more acute than in ]»hos]>h()nis poisoning. 
Mic.rosco]>ic filly necrobiotic changes are found in the cells of the 
liver, kidneys, anti pancreas. 

Pathology.-- 'fhi' illness ct)nies on suddenly in a pcr.son wlio lias 
])revionslv been in perfect lierdth, and is char:icteri7.<jd by primary 
or gastric vomiting, followed by a few htuirs of temporary cerebral 
vomiting, whiclr is rapitlly follow^^(l by coniulsions, coma, and 
death, tlie aver.igt* (lur.uitui of the illness being twelve and a half 
liours. 

'riie. poison ajijxvirs to be an irritant to t In* stoniacli. aiwl to cause 
vomiiing, whiciimay rid the body of it, when the jialient rajiidly 
recovers; l)iit if it rtMiiaius in the syst(‘m it t>et^s upon llic nervous 
system, caiwng the cerebral \(»miting, convulsions, and c.omn, 
wliioh, ap]);»reiitly, always t‘iul in dealli. 

Symptomatology. -Stimewhi'n' about inulnight a child wakes up 
and complains of ]>aiu ui its slomach. in a liiile time vomits its 
List meal, an<l alter this l<‘els better. In certain cases no further 
syni])toms occur, and there is “i rn])id recoviTy. 

Mtire nsiKillv, however, alter a period ot temporary relief the 
voiiiil ing coiiinieiices ag<iin. and may be aoeoin]>anied by fever, wliile 
tlie vomit consists ol Jnithy iiincns. These symjnoms continue 
tiiitil th<* child passes into a stale of collapse, with cold sweats, a 
weak iind rat)id pulse, and irn-gnlar respirations. 

Thes(» symptoms invariably le.id to i le.it li, winch is ]Meced4‘d by 
convulsions. 

Variety.” I n r.im casi*s 1 here is m» ^ oii; it ing, and only 1 he ccn*bral 
svmpltuns. drowsiness, e.onviil^iiuis, ami coma, leading to death. 
Tliis is i1h^ so-call('d ‘ vomiting sickness whlioiii vomiting.' 

Diagnosis. -The c.tnlinal points in the diagnosis are: — Its 
emleinicity: its siusoiial ])reval(‘nce; its smldeii onset in mem- 
bers ol one family or in neighbours: in native children without 
regard to sex; the iitiick complete recovery ot .‘‘Onie c.'ises, while 
Qtliers. after sliowing cerebral syni])l4nns. end fatally : and finally 
the cvid(‘iv e of having partaki-n of a meal containing aekees or their 
extracts. It can be diagnose<l from yclUni' J ever by the abstmee of 
the black vomit, and from eerchro-spinal menin^iii^ by an absence 
of Koenig’:* sign and of the meningor.occns. 

Prognosis.' -This is very bad, as some So to (^o ])er c('iit. of th.e 
patients die. I f recm (tv is to take place, it is rapid and c()mi)lett‘. 

Treatment. -Xo specific treatment is known. 

Prophylaxis.— Instruct ilie people not to use ulls^lnIul aekees. 
This has been done, with the rcsul . that in ic)i() tliere were only three 
deaths from vomiting sickness in Jamaica. 
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ONYALAI. 

Synonyms. — Edyuo (Biikoba); Kafindo (Congo). 

Definition. -An ciciite disease of unkiicn^^n causation, characterized 
by tlic appearance of biilhe containing blood on the surface of tlie 
body, the longiio, soft p.ilatc, or buccal mucous membrane. 

History. — The disi*.as(j was discovered b\' Yale Massey in Angola 
in IQ04, and fully described by Wellman later iji the same year in 
Portuguese West Africa, and by Feldman, in 1905. in East Africa, 
where it is called * odyue ' by the natives oi Bukoba. Mense (1906) 
thinks that the ' kafuido ' disease of the ITiiyamwezi people of the 
Congo is the same disease. Hreinorrhagic bulla* iitthe mouth, but 
without general symptoms, have been described by Miixwcll in 
Cliangpo. South China, as being due to the accidental introduction 
into the mouih of a kiml of spieler’s web. 

I biology .--This is unknown, but Meuse thinks it may be some 
kind of poisoning, perhajis with some siiccies ol the Kuphorbiacew. 
Wellman considers that it is not a manifestation of malaria; nor 
is it a vegetal poisoning, nor a snake-poisoning, tlioiigli the bite 
of BUis arietans, the ])nff-.id(h;r, simiiLates some cases closely. 
Neither trypanosomes nor baefiTi;i were found. It is not a pur- 
pura hjemorrhagica. nor Hen(»ch’s purpura, nor Schbnlein*s disease. 

Symptoms. —Tin* oiis^'l Midden, and is accompanied by lassitude 
and a dazed appoarance. Sometimes lh'‘ ]>aroticls arc tender, and 
Ihc eyes m.av be somewhat rethleiied, and in about bb per cent, of 
cases there is a slight ris<^ of temperature. Numbness and pain in 
various parts of tin* body may be noted. 

The appetite is poui : bulla- may bo seen on the tongue and in 
the mouth and pharyuv, while they also occur in the (esophagus, 
stomach, and bowels. Tlut tongue is swollen and ]»ainful. Vomit- 
ing of blood is not rare, and bloody diarrhaa may take place. 
Hiematiiria has been nof<^d, and cerebral luemorrhagc, with the 
usual signs, lias been seen. It is believed that hamorrhage into 
the pancreas, liver, and .spleen, may take plac'c in some cases. 
Bullfe may also appear in tlic skin, ranging from the size of a split 
pea to several inches in diam(;ter. The typical bullae, whether on 
a mucosa or in th.- skin, extend deeply, involving the subinucosa 
or the corium, and are crossed by fibrous trabecuhe, in the meshes 
of which lies partially coagulated blood, wliicli appears dark 
through the skin or mucosa. The* red corpuscles are not disin- 
tegrated, and can bo seen by the microscope. 

The disease is said to have a tendency to recur two or three 
times. 

Diagnosis. — ^Thc diagnosis from snake-bite may be effected only by 
the history, as the bulke may not be visible on the skin or mucosa. 
Malaria can be excluded by the blood examination. Schdnlein's 
disease, or peliosis, is diagnosed by the rash, painful swelling of 
the joints, and the purpuric eruption. Henoch's purpura is met 
with generally in children, and has joint symptoms as we ll as a rash. 
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Prognosis. — Wellman reports three deaths in fourteen cases, and 
says that the malignancy varies in different seasons and districts. 

Treatment. "Wellman thinks that arsenic in full doses is the best 
treatment. He says the natives use empirically Geigcra wdlmani 
Hutch and Alhizzia anthelmintica A. Broga. Massey recommends 
large doses of bicarbonate of soda and cod-liver oil. 
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Synonyms — Etymolof(y— IMinition — History — Climatology — -TItiology — 
Palhokigv - M()rl)ii! aii.iloiny-- I Iis1o]>aiholof,'y Symptomatology — 
Diagnosis — Pnigmisis -- 'ruMtinnit - l*ro])hyUixis — References. 

Synonyms. — linhun * l nior SaKo. Stollntura lU Sole, Malattia della MisiTia, 
Mai del Sole, M.ilaitKi deJI.i in-ola/.ione di Pnmaveia, Risipola Lombarda, Mai 
della S]ueii/.i, Mai del Padrone, letialiira di Sob*. Callivo Male, Mai della 
Vipera, Caloiedel l‘\gatc\ Stdso, Pi Kindi ki. ivllcirella, Pellarina, T*.syehoncmo- 
SIS Maidii.:i, .Mai Kos<.o. Maiiiisiniis. J.e|>r«i llahia Maiilna, Scorlniio Montano, 
Seorbiilo Mpino. !‘*.l<-]>han1iasis liaJn.i. S/nn/'./i.* Mul di* la Rosa, Mai 
(I'AsturKis. Mai del lligaiKi, < .iloi del lli#**ido, ICsi aniadiiia dc*llIigado, plciiia 
Salada. J'h Hch ■ Malailie de Ki 'I’esie. La (file de SainU Igiiai e, Mai de Saint 
Amans, .M*il des S*iin1es Mains, ^lal de .''dinti Jtose, Mniivais I Kirtre. German : 
Der LoinbardiHhe Aiissatz. h^'um nntm : Iliib.i r»,iTijdor, Kana Traiijilor, 
J^irleala, Jiipniala. Grt'n. Oi.eii Llephtiiitia im JiLYfitUin : Inslnip, 
Qushiil, (‘ro'icii, Laliooh. Smilh .Inimd/ : Cliiihisnu). 

Etymology.-- Till' name ‘ pelLitcni ’ dii rtiilian word, possibly' 
coined by the peasant^ fn»m twt> word‘d inoanine; ' skin,' 

and mciuiintj * nni^nli - llioiiicli oiJier possible orifrins are also 
given. It was inliodnced into medical liiiralure by Frapolli in 
1771 in his tvork, * Animadversiones in Morbnm Vulgo ri'lagrani.' 
when he spell it witli only one / instead of with two. 

Definition ---rellagra is an endemic disrasr, nsnally of long 
duration and of unknown caiis«itinii. wliicli is cliaiacierized by 
cutaneous, gasiro-inteslinal. and nervous symjhoms, whicb under- 
go oxacerbalions at recurrent intervals, usually in tlie spring or 
autumn. 

History. -W'Jieii it is coiisalered that jxdlagra lias been over- 
looke.d ill '[uite recent years in America, Scotland, and England, 
and probably in many other parts ol the world, it will not be tliouglit 
to bo astonishing that ancient literature is silent as to its existence 
in Europe, but tlu* absence <if these ri-ferenees by no means proves 
tliat the disease itself was not j)resent. Sticinibio finds that some 
of the symptoms mentioned in llijipocrati's may be those of pellagra, 
and says that his description of * Sollicitudo ’ indicates a disease 
resembling the mental condition found in pellagra during r.n acute 
exacerbation. We have searched through 11 ippocralcs, and have 
been unable to find anything which to onr mind bears any rcsem- 
iilancc to pellagra. The peculiar symptoms from which St. Francis 
of Assisi* wlio lived in a district wliich to this day is pellagrous, 
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suffered, markedly resemble pellagra, as he had an eruption upon 
his hands and feet, associated with an extraordinary mental condi- 
tion; but though these speculations arc interest ing. they are far too 
uncertain to be of any use in determining ilie interesting point as to 
whether pellagra existed in Europe bi;fore llie introduction of maize 
by Columbus. In 1578 the disease seems to have been known in 
Milan as ' pellarella,' but was confounded with eczema, le]>rosy, 
erysipelas, and scurvy, and 
no real importance can be 
attached to a simple luimc 
unaccompanied by any de- 
scription of tlic disease to 
which it was appliecl. A 
slightly more deliuite refer- 
ence is found in 171.] in 
Ranuizzini's work, ‘]>e 
Morhis Artiliciuin Diiitrib.i,’ 
under the heading ‘ Agri- 
col;e,' where he .sav'^: ‘ JC.is- 
dem ob causas, iis persape 
oontiiigunt dolores eolici <‘t 
aff ect o lfip]>ncoiul]iaca 
quam ipsi appellant, il ULal 
del Padrone.' 

The roGOgnitioii that the 
cutaneous. gastro-iiUestinal. 
and mental svinptoms ex- 
hibited by ilie Miflerers 
constituted a clinical (luity 
was first made by (iaspar 
Castil on March 2(), 17,35. 
but, unfortunately, was not 
])ublishe(l until 1702. wlien 
his work, ' Historia Natural 
y Medica del Principado de 
Asturias Socpiida de la 
Descripcion de la ICiifer- 
inedad conocida per el \hilgo 
con il Noiiibre <le. Mai ck’ la 
Rosa,' appeared. Casal gave 
arepresentationof the disease 
(Fig. 73(')), showing tin* eruption around the neck and dtAvn the front 
of the chest (called Casal’s necklace), and on the tlorsa ol the hands 
and feet. With Sami )nji one of us has visited the Oviedo district 
of the Asturias in North S])ain, where Casal first recognized jM'llagrii, 
and liml that, as regards tlie cases along th** Rivei Nero the disease 
exists as it did in his days. On December 3 , 17^0. a learned monk 
named Feijoo wrote to Casal slating that ' Mai de la R«)>a ’ exi.sted 
in his luit ivc country, Calicia. IVfore CasaPs piiblic.ition appeared 
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the celebrated Thi^ry visited Madrid, where he met Casal, and was 
shown cases of pellagra, and afterwards he observed one case him* 
self. On his return to Paris he wrote a paper entitled, " Description 
d'une Maladie appellee Mai dc la Rose aux Asturics,’ which was 
published in the second volume of Vandermonde's journal called 
‘ Recuoil Periodique d'Observations dc Mcdccme, de Chirurgie, et 
dc Pharmacie,' in May, 1755. It is pleasing to record that not 
merely did Thiery give a most excellent description of the clinical 
signs of pellagra, but he also gave full credit to Casal for his, as yet 
unpublished, great discovery. 

These publications of Casal and Thiery laid the foundations of 
the modern knowledge ol pellagra. We will now turn to the various 
countries, and study, very briefly, the history of the disease therein. 

Italy . — ^Early in the cjgJitecnth century the disease appears to be 
well known to the medical men of Cremona and Cremasco, as well 
as to Antonio Tcrzaglii at Sesto Calcnde on I^ago Maggiorc, and to 
Francesco Zanotti. wlio recognized it in 17O9 at Canobis, also on 
Lago Maggiore. It will thus be seen that pellagra, hinted at 
in 1378 in Milan, written about by Ramazzini in 1713. had become 
a disease well known to the general j>ractitioiKT and peasiintry. and 
only required an liistorian to bi^come recognized by tlie medical 
profession. This historian was found in Francesco Frapolli, one of 
the physicians in the large h(»spital in Milan, who in 1771 published 
his work, ‘Aiiimadversioiies in Morbnm Viilgo Pelagram,' in which 
for tlie first time the word ' pellagra ' (spelt witli a single /) was used. 
This work, followed by those of a number of authors, drew more 
attention to the disease, with the result that the Patriotic Society 
of Milan offered a prize for the best essay on the subject, while the 
Kaiser Joseph founded a special hospital for pellagrins, and placed 
it under the charge of Gaetano Slrambio, whose justly celcl)ratod 
work, ' Dc Pellagra,’ appeared in three volumes during the years 
1786-1789. In 1787 two young Dutch doctors, Jensen and Hollen- 
hagen, and a young Frenchman. Levachcr de la Fe.utrie, visited 
Italy to study pellagra, concerning wdiich they published reports 
on their return to Holland and Franct*. In 1799 Chevalier gave 
an account of Jensen’s work in the London Medical Kcineic and 
Magazine. In this way t he knowledge of the distiesc called pellagra 
started and spread. 

In the meanwhile a disease called ‘ Scorbuto Alpino ' had been 
definitely recognized by Giuseppe Antonio Pujati in 1740 in Fell re, 
to the north of Venice, and tlie same disease was found later by 
Antonio Gaetano Pujati, the son of (iiuseppe Antonio Piijati, and 
Nascimbeni in the Venetian Friuli, and this disease found its his- 
torian in Odoardi, a pupil of the older Pujati. who in 1776 published 
his work, ‘ Di Una Specie Particolare di Scorbuto,' in which jin 
account of Professor Pujati’s discoveries was given. In this way 
the knowledge of the disease ' Scorbuto Alpino ' was started, so 
that in Italy at this time therQ were described two separate diseases 
under different names, and found in different regions; and it was 
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not till Fanzago in 1789 published his work, ' Memoria sopra la 
Pellagra del Territorio Padovano/ that these two diseases were 
recognized to be one and the same. After this date the literature 
concerning pellagra increascd’considcrably, but no work of great 
importance appeared until 1810, when Marzari published his book, 
' Saggio Medico-Politico sulla Pellagra c Scorbuto/ in which he 
laid stress upon ' maize ' as the princip^ actiological factor in the 
disease — a view which had previously been mentioned, but not 
so forcibly, by Casal and others. The importance of this work is 
that, ever since its publication, the maize tlicory in some form has 
been generally adopted in Italy. Marzari was of the opinion that 
it was the deficiency of the gluten in the maize which was the main 
agent of the disease, but he also suspected toxicity. From Marzari *s 
time there arc very nmnerous publications, among which may be 
mentioned those by Henry Holland in 1817 on the pellagra of 
Lombardy, published in the Medico-Cliirurgical Transactions, and 
by Zeccliinclli in 1818. 

Balardini in 18.15. his work entitled * Della Pellagra, del Grano 
turco quale Causa J*rcci]nia di quella Malattia e dei Mezzi per 
Arrestarla.' promulgated the view that the causation was a fungus 
growing in tlic maize, which fungoid growth was called 'Verderame/ 
and was thought to be due to Sporisorhm maidis. Tins publication 
was of the grcMlcst importance, as it afforded an exj)lanaiion as to 
why the disease should attack some pcoi)le and not others, and thus 
gave the maize theory greater importance. This subject was 
furtlicr studied by Costallat and others, who produced symptoms 
in chicke.ns by feeding them on m'uze containing verderaine, which 
were said to resemble those of pellagrJi. 

In 1S72 Lombroso began to study pellagra, and continued to do 
so till he died in 1909. He believed that tlie disease was an intoxi- 
cation produced by the toxins manufactured by organisms, harm- 
less in themselves, and growing on maize. More recently a view 
has been promulgated that the disease is due to good maize, wdiich 
in certain people produces tluj sympt« ms of the disease, and in 
others does not. Such, briefly, was the condition wlicn Sambon in 
1905 began his work, whicli he has continued up to the present 
time. This work, wliich is mainly cpidomic'logical. has thoroughly 
shaken, if not completely destroyed, the maize theory, and has 
brought forward many tacts which support strongly a parasitic 
theory of the causation of the disease as well as a probability of the 
infection being spread by one of the biting flies. 

Spain . — ^The discovery of the disease by CasJil in 1735 in the 
Oviedo district of the Asturias has already been mentioned, as well 
as the fact that Fcijdo had reeognized it in Galicia. The next 
publication is by an Englislmian, called Townsend, entitled ‘ A 
Journey through Spain,* Jind ])ublished in three volumes in London 
in 1791. In the second volume, on p. 10, there is a short clear 
account of ' Mai dc Rosa.' This is the earliest known account of 
pellagra in English. In 1820 Eximeno made an inquiry into the 
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disease, and came to the conclusion that ' Mai del Higado/ ' Mai de 
la Rosa,’ and pellagra were one and the same disease. In 1835 
Mendez Alvaro recognized pellagra in the m<'ilady called * Flema 
Salada,* and in 1847 Henriquez showed that ' Mai do Monte ' was the 
same disease. In 1849 Roussel visited Si)aiii, and recognized that the 
disease 111 France and that in Spain were the same clinical entity. 
Since tliat date, many excellent works have been ])id)lislied in Spam 
on pellagra, notably i>y Calmarza and Roel, while ot late the disc*ase 
has been carefully studied by Huitcras, Pittaluga, and the physicians 
of Oviedo. 

The maize theory of the ntiohigy of ]>(*llngra has never gained 
credence in Spain, and hence the tenn ' S])Linish j)ellagra/ or a 
pellagra not due to maize*, lia^ been u^ed by some Zeisls as a medical 
synonym for a hoax. 

Pnrtitf'd/. —Pellagra is known to exist in J*ortiigaJ. but we are in 
the same condiiion as older writers, in that we can give no histoiy 
of its recognition or spread. 

Frunce.- -We ha<e already noteil 'liiiery s imblicalion in 3755, 
and the fact that in 1787 a vcniiig Fn'iichm.in. L^-vacher de la 
h'eutrie, i>rocoede(l to Italy te 'itiidy the dise.ise, concerning which 
he subsequently i)ubli.->lieii an units in iSoj ;md 18(f): but it was 
Jlameau in 1818 wJio liisi r cognized the disease in France as 
(jccurringaioundTeste-de-Jhich, inihe Plain of Arcaclioii. llaineau 
was not acquainted willi tlie lit(*rature which had sj»niiig up con- 
cerning ])('llagra, and hi.s o]>ser\ations wito in reality a rediscoveiy 
of the disease, hi 1829 ho read an exciilleut dissertation on tlie 
subject before the Society of Medicine of Bordeaux, under the title 
‘ Doscrijition d’unc Maladie Nou\elIe.’ It would apjiear that he 
considered it to be an mf(*cuoii in some* wa\ ticcpnired from slice}). 
In all he observed no less than sevenlv-^i-^ cases. 

There is, however, e\ideiice 111 favour of tin* suggestion that 
pellagra had long existi'd in France, and tJiis is to be found in the 
fact that the ]>easants used to call the diseas(j ‘ Mai de Saint Aniaiis,' 
bc*cause there was a statin: to St. Aiiiaus in Bascoiis whicli was 
always moist, and this moisture was used by the. pellagrins as an 
application to their e.rnpiion. According to Koiiss('l, there was 
another curious custom followed by the peasants of the Landes, 
which was to visit a certain statm* in which the Christ us was repre- 
sented witli rul hands, 'flu* ])riest was wont to a])]>ly an ointment 
to the.se hands, from winch the suffejcrs reiiio\ed a little of the 
ointment and applied it to their own inflamed hands, feet, face, etc. 
From this imcresling ceremony llie. disease was called the ' Mai des 
Saintes-Mains.* Other pojmlar names, such as ‘Mai d*Arouse ' 
and ' Mai de Saintc-Kosa,* lend to show tliat the common peo]>l(? 
were well acquainted with the disord(;r. Samboii has also inioriued 
us that some of Napoleon's soldiers becaim* affected by ])ellagra 
during the campaigns in Italy, and certainly cases are recordeil in 
the Hotel Dieu and in the 116 ])ital Saint-Louis, while Jourdan 
-published a paper on the disease in 1819. 
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Brifire dc Boismont in 1830 drew alleniion to I lie fact that 
pcllapa occurred around Paris, and in 18217 Ardussci showed that 
the * Maladic de la Teste’ of Hamcaii was pellagra. In 18^3 
Marchand, after investigations extending froiii i83() to 18^2, eni- 
pliasized the tact that pellagra was (Vseiitially a disease of i/ic 
country, aiul not of the town. In 18^5 a]»j'»-;ired Roussel’s aeeniint 
of his researches in Prance and Sj)ain. to which reh^rence has already 
been made. In 1S05 Billed ])iil)li‘>hed his account ol asylum pel- 
lagra as a |)seudo-pellagra - that is lo say. a iM*llagra not due to 
maize. Saiuboii and (»nc of us lia\e in\ (‘ligated the ])ellagra of 
the Landes, where the disea>e has greatly diininNieil. and this 
appears lo hi' a^sociati'd \\iili a duniniition in the malaria of the 
same region, wliich appe.irs to he ilue m ])arl, at least, lo the im- 
proved culiiwuhai ol th*' s )il, the drainage of swanij>s. etc., and 
the Slocking of t he wateis with li'^h. 

Aiislrift. rh(‘ ilise.Lse w as liist luiiii'cd in lh(‘ J yrol. where it 
is still very |u-ev.il('U!. <Liid when* it being ably si tidied by 
Merk, Weiss, and others. In i-(j| Nie.olas and Jainboii re])orte(l 
its ])re.senc(' in*.Lr X’ionna. 

unJ Roitnitinid. In iS jo Laoiiaise driw allenlioti lo .in 
epidemic of pillagi.i m Uouiuania. in 1S50 1 nliiis J h*'odc»ri reported 
its pn‘senr.e in the Ihiiiulie proxiiices. while in i8b2 Bouebavd 
pointed out ihai Sigmiin.l sanl that the Hungarian i>ellagra exited 
solely in the vaM pl.iins bordeiing tlu* River- J)anubc- and '1 lu'i^s 
-/.c., in the. Allohl •wliioli were olten co\ereil i>y inundations. It 
is interesting to note lh.it these rivers ha\e been regulated, and 
that tilt: disease is '.anl t<» have consideiably abaU'd there. Be. that 
as it may, there is to our jiersonal knowleilge a consuh ruble amount 
of pellagra in Trausylvauia. wlieje it lias been simlieil by J l(»lla]ider, 
Kaiser, and otlnus. and in Koiimaiii.i, where Babes says there ate 
more than j(»o,o«)() cases. 

Macedonia, ('ases of jw-IIagia liine bei-ii obs(i\(d by us in 
Macedonia. 

I'hc lirilhh Islands, 'riiough re))orled as long agi> as iStio by 
Brown, and again in n^ij by taansliUi J ow in Scotland, no .illention 
has been seiiouirlv paid to tla* »lisease until leeejitly. when Sambon 
and one of ns, stMiclnng llirougli the Brnisli Bl.'iiids. eame acro-s 
c.ises in both Scotland and ICiiglaiul. ami it appe.irs ])robable Hial 
more deftnite informatioifwith regard to the s])read of ]H*llagra in 
Hiese islands will .soon be forthcojuing. Tlie inleiesi with regard to 
these casfjs is that while it is im])ossible to mallKinatically exclude 
all possibility that a ])atieiit had never ta>ied a gi.'iiii ol mai/e. still 
it would be straining ilie maize 1133)01 hesis to an iiiijusiihable exti iii 
to try to m.ike it ap])Jv lo all of these i ases. B jv, jnteiesling lo 
note th.'it j)ellagra lias been found as far noiih as the shcilaid 
Islands. C)i late 3'ears qiiue a number ol eaM-s oJ ])el]agra liaM' 
been reported in the British Isles. 

Iceland. —Wii have no infonuation as to Hie ])resence ol pellagia 
in Iceland, witli the sole exception of a slalemenl by Holland that 



1706 


PULLAGBA 


he had seen cases in Iceland resembling the pellagra which he had 
observed in Italy. 

Africa . — ^Though fiist noticed in Egypt by Pruner in 1847 under 
the term ‘ leproscs/ its recognition therein is principally due to Sand- 
with, who found it in 1893, and to Keatinge and Wariiock, who have 
not merely kept that knowledge alive, but have added considerably 
to the study of the disease*. There is, however, still a tendency to 
consider pellagra a ])art of the syndrome of ankylostomiasis. 
More recently pellagra has been recognized in otlier parts of Africa, 
and it is possible that it will eventually be found to be widespread 
in that continent. 

America , — Notwithstanding careful inquiries, Wood has failed to 
discover any evidence of the exisleiice of pellagra among the North 
American Indians during tlie eighteenth century, but he lias found 
some evidence of cases in the early years of the nineteenth century. 
In 1864 (xray and Tyler first definitely reported cases in them, but 
though at times recognized, the disease was not generally admitted 
to be present until i<)07. when Searcy roi>ort(‘d eighty-eight cases, 
of which fifty-seven were final. Tioni that date the works of Bab- 
cock, Laviiider, Siler, Roberts, Niles. W'ood, and many others, have 
made tlic disease well known. In the meanwhile, pellagra has been 
recognized in the West Indies, Mexico, and other parts of America. 

Asia and Oceania . — During recent years pellagra has been rc^ceg- 
nized in India, the Straits Settlements, the Pliilippint; Islands, and 
the Sandwich Islands. 

Summary . — ^Tho above history of pellagra demonstrates the ease 
with which the disease may be overlooked, even when abundantly 
present, by u ell- trained and most competent observers. It also 
impresses us with tlie fact that pellagra should be looked for in 
every country, without any preconceived idea as to its aotiology. 

Climatology. —It appears prohalile that before many years have 
passed, pellagra will be found to be j^rcvalent all over the world. 
At prcst'iii it is known to exist in: — 

Scotland, England, J'rance, Spain. Portugal, Italy. 
Austria (including the Tyrol, Bosnia, and Herzegovina), Hungary, 
Roumaniti, Russia, Serbia, Macedonia, Bulgaria, Greece, and Turkey. 
Castes lia\'e heen reported as far iiortli as the Shetland Idands. 

- Algeria, Tunisia. Egn>^ Central Africa, Rliodcsia, and 
South Africa. 

Asia.- -Asia .Minor, Persia. Ind’a, aiuTthe Straits Settlements. 

Oceania . — Sandwich I slands. 

America.— States. Mexico. We.st Indies. Brazil, Columbia, 
and the Argentine. 

The feature of the last few years with regard to the climatology 
has been the recognition of pellagra as an endemic disease in Scot- 
land, England, and the United States. Merc geographical distri- 
bution per se is not so important as an epidemiological inquiry 
into the actual localities in which the disease occurs. Pellagra 
is essentially a disease of long duration, and patients are capwlc 
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of movix^ far from the place in which the first symptoms appeared, 
and, again, the first sjmiploms often appear in early childhood and 
reappear after some years' interval, when the patient may be 
livi^ in quite a different district from that in which he resided 
during his younger years. It is therefore necessary to prepan^ 
and study spot maps showing whore the patient s were first altackeci 
by the signs and symptoms of the disease, and this is being done 
at the present time by Sainbnn. whose results will be awaited with 
interest. In general It may be stated that inquiries of this nature 
show that by far the larger numbiT of cases occur in country dis- 
tricts, and not in towns, and that the densest localization is in 
houses near or alongside certain streams. In fact, study tlu‘ locali- 
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FiGi 7.^7 . — Seasonal Vakiatjon in ihjs Aoml'jsions for Six Vi ars of 
J'kllagka Cases into this Kasr-j.!,-Ainy Hospital, Cairo. 

(Specisilly p replied by Kualiiigu and Stivon.) 

zation in what country yon will, as we have done in France, Spain, 
Italy, Austria, Hungary, Roumania, and F.gypt, it is inipo^^sible 
not to be impressed with the relationship between pellagra and 
water. Generally the w’alcr is moving, and often it is moving 
rapidly, but this last docs not appear to be absolutely necessaiy. 
As a rule, the nearer the dwelhiigs arc to such water,' the greater 
the number of cases. Cases do, however, occur at a distance 
from water, but inquiry will often demonstrate that the affected 
people work near or have been in some way connected with a 
stream. Cases do occur in towns, but they nn* relatively few, 
and careful inquiry will usually elicit a pcrJifii>s almost forgotten 
fact that the disease really began after some visit to the country. 
Inquiries, hovrever, must be made with care, otlierwise wrong im- 
pressions may be obtained. One of the most interesting cases 
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which we have met with vras that of a young boy who was sup- 
Ijosed never to have left a large tow'n, and yet was suffering from 
pellagra. Careful inquiry elicited the fact that he was in the habit 
i»f going for a clay 01 so every year to stay with some lelatives 
who lived in a pellagrous area, and the time ol the year chosen for 
this visit was one in wliich acute cases occurrc'd. In a locality 
pellagra usually occurs among the poor, especially among fickl 
labourers; but it may also occur among the rich and among 
persons who liabitually work indoors: it is, however, usually not 
difficult to trace a relatioiishq) between the. ci>nimeiic(*meiit of tlui 
disease and a visit or residence in some pellagrous area, and very 
olteii, again, a relatioiishi]) to water. 

Willi iTganl to seasons, lliere is a universal consensus of o])inion 
that mo.st attacks ajqiear in the sjuiiig or eaily summer (in liigyiit 
with tJie KJiam.seeii), allt'i v\liich there is a dimiiiiilion in tlie cases, 
and altliougli attacLs may begin in the summer, they are not 
common. lu tlie auluinn. lunvever, there I?, a delinite, th<»ugh 
secondary increase in llu* unuiber ol ca-es, which (hrrciase almost 
t<i nil in the wiiiier. I iiese siati-meuls arci wc'll borlU^ out liy the 
curve ol ]k*I 1 igra adini^^ioiis into the Kasr-el Aiiiy ilosin’tal, 
('aiio. Jor the years inclusive. I his curve, lor which we 

.ire iiulel)letl lo the kiiuliies^ oi J)r. Kc'atinge, was most candidly 
pieji.'ind by l)r. Siiwu, .iiid deinoiist rates liie inculenceol prflagra 
as seen in that hosjiital. 

Pellagra may occur 111 hilly or even mountainous legions, where 
it is oiteu very comiimii as, J<»r ev.iuijde, ihe Tyr(>l--l)ul can 
equally occur on the Hat alluvial dejiosit ol rivers- as, ior example, 
the delta ol the Nile. It wcaild aj^iear that pellagra extends from 
near the Kqiiator to the Sln'tlaiid Islands in the north, and lo South 
Africa in the south, and that i1 encircle^ the world in an easterly 
or westerly direction. In our exjMTience the one jiuj)ortanl factor 
t(j he ceriain that j)ellagra is endemic in a region js lo find it in 
very young cliildien born in the legum irom which they have never 
stirred. 

1*0 suiiimari/o, ijellagra has a world-wide distribution. It 
occurs in lulls and jdaiiis. I In* cases are (lens<*st near moving 
fresii water, and usually Ix-giii in spring or autumn. 

Altiolog^.- The causation of jiellagia is at the present time 
itnknoati, so that wr an- compelled lo consider jiojsibi lilies 
instead of fact.s- a iioiiil which we desire tlie reader to V.ear in mind 
xylule peiu^ng the leinarks \\v are about to offer lor his con- 
sideration.* 

'lilt* ( xlraorilinary wlui li \\i have foiijnl btill ui exi.^teiKt ainoiig 

imdiial men 1x1 Ihe \Hjiriiis ])t'll«'i;;Tfiii.s unions wliii h \\t* liaAC visitcil iir<-: — 

I J Jiai it IS not a Uisi-Jim , lint iiit-i* ly iliri.aiitl tan be tiiit-d by liirpenliiie, 
M)iq», ciiid WiiU‘1. '1 hi.s llK<ay di muiM- a]>]ili(-> only to the quic.st'eiit .slant- 
ol ii veiy tliroiiif tase, .itid ea.sily t>aliiik«l by a little kiiowlwine ol the' 

dibtiisi*. 

2. 1 luit It is not a di.sea.se fu’t it, but iiieit-lv a .seiie.sol stray svniplums, 
and that iiu oiu lia^ studied the luses lioiii the cuiuxuc-iit.exneiit ol the disease 
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to its fatal termination. A stud}' of mcicly llamcau's writings, excluding all 
the modem Italian, Roumanian, and American literature on the subject, 
would, wc think, satisfy any unbiassed person that this view is untenable. 

3. That it is not a disease par sc, but merely syinidtnns of some other 
well-known disonlcr. 'I'lio disease which it is ino'd commonly said to belong 
to is ankyioblomiasi'-. but mo-»t ot our reader'; will iliemstUes have iTcnteil 
many cases oL ankylostomiasis witliont mueime, with tin syinj>toms oi 
pellagra, and many will be acquainlcHl with pdl.igrins who show no signs ol 
an^lostomiasis. 

The above can be easily dismissed, and would not have been men- 
tioned if wc had not persomdiy met with believers in all of ilieni. 
With regard lo the more likely theories. wi‘ must discuss the 
following:- 

1 . riio deficiency theory. 

II. I he maize tliVory. 

Til. riit* panisite ilieory. 

I. Tiiii: Okfk.ikngy Thkdkv. -In ('liapler IV.. |>. (14. we have 
briefly traced tlie evolulioii of foods an<l IImi elbiejs of a low protein 
dietary, as well as the effects of cen.iin iiiln»gt‘iious comjdexes on 
man, and therelon* 'ii‘<*d not nv.apitiilaie whal we li.ivt* written on 
those jiages. Arguing ujum the tlieorv t>l Ihe causation of beri-])eri 
by the abst'iicc oi .1 nitrogenous comi»le.\, some ])eople have asked 
whether pellagra may not be due to tin* lack ol some nitrogenous 
complex 111 tlie food: .iiid. lurtiur. it has boeii suggested, or rat her 
hinted, that tliis might exjdain, not luen ly the inai/e ilieary of 
pellagra, but tJiose c.ises m wlii<*h no maize li»is been eaten, but in 
which tlie diet has been largtdv oatme.il or rice. Thus, Viglilingale 
ill his paper on Zeisin, wliich appears to us lobe pellagra, finds tliat 
when ste.iin-milled niealie bre.ul .done was Mi])i»hed to tin- ])risoiiers 
in the Victoria friol in Khodesia the disea si' brol^e « nit, and when this 
was st(»pped, and meat, vegeiables, and nee wen' .snbsiiiuted, the 
epidemic ce.asetl: and when liaiid-milleil r.ipoko fni.aize) was obtained, 
the effect, in Xightiiig.ile's words, was ‘ immediate and almost 
m.ig.cal,' as the jiatients began ipiiekly to recover. In this ra])oko 
the husk was not eliminated by the hand-milling. 'I'lie parallel 
between this and bcri-lu'ri is obvious. In oiir opinnui there is one 
great flaw in this theory, and tins is that iie.llagra may occur in 
people provided with aii excellent dietary. 'I'o tJiLs it miglit be 
nq)Iied that some peciiliagty of the individiiars body destroyed 
the necessary vitaniine, lint ibis argument is, to onr minds, rather 
strained. Modern work tends .at the moment 1 o support this theory 
.as being the true course of the dise.ise, hut l here are many dillicnliies, 
and it cannot be said to In* proven. 

II . The Mmze Theory. - -MucJi of .1 most I'oiivincing nahire, if left 
unaiialyzed. can be written in support of the maize t heory in general. 
It can bepointed out that maize {/ea metis l.iimaMis' was originally a 
native of America, where it has been found 111 its ancieiit form of 
small grains in the graves of the Incas, and tliat it was introduced 
by Columbus or his followers into Europe, where it did not grow 
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well in certain countries, like the British Islands, which, therefore, 
remained free from Ihc disease until the nineteenth century, when 
importatitui of maize took place in ^jreater quantities than hereto- 
but whore now there is plenty of maize sold as pop-corn for 
cliildren. and it may possibly be made into broad, cakes, scones, 
pfn'rivlf^e, etc., while wliisky is often ])arliiilly made from the same 
{<rain. ( >n the oilier hand, it grew well in S]>:iin, Italy, and France, 
and that its iniroduct'on into a counti v h:is always been followed 
by the appearance of pellagr.i in that country, and quotations 
supporting maize can be drawn even from Ibe waitings of its most 
vigorous oi)ponent, Sambon. who states;--' Immi authentic docu- 
ments of the time wo learn that “ nieliea.” or " fromentone " ' 
— i.e., maize —'was grown in Cremona in the sixteenth century, 
and ... in 1556 a ('remona mibh'jiian offered the Duke of 
Florence ten ataia of llii' iifw cereal.* When this statement that 
there is plenly of inai/r in Cremona in 155O is compared with the 
siattMiient that pellagra w'as well known in Cremona about 1700 to 
fUMs lilts ;iud medical nuMi alike. <t Zeisi would maintain thfit, 
allowing f(»r tIh* diseaM- being so liable to b(‘ overlorked, Ibis W'as 
a n*markiiMe eouici<U'Tice. Another e])idemiologicnl fact which, 
taken bv 11 self, would strongly sii])port Ibe maize tlieory is the well- 
known fact that ill the d<*ha of tlie Nile there is plenly of pellagra 
and pleinv of mai7<‘. but aslJ»e Nile is ascended the maize diminishes, 
mdlet being used instea<l. and tlu* incidence of pellagra also di- 
ininishe.s and at ]»resen1 11 is sjnd tc» be nnknow'ii south of Assouan, 
which statement mil'll b<‘ recc'ived with caul ion. as pellagra has so 
often been n'ported absent from places where it is now' known: and, 
moreover, p('llagra iskiiowm to exist in Central Africa. In ('oliimbia 
pellagra is saul to be fmiiid only in i>eople wlio regularly lake a 
drink made from fiMmenled maize. 'Fliis drink is called * cbicha ’ 
and the malady ‘chichismo.’ Tin? Zoisl stales that pellagra is 
found wlK'rever maize is used, at all i vents, as an inii>orlant article 
of food. As a matt<T of fact, maize, either growing or imported, 
is found all over the W'orld. and jiellagra w'ould ai)])far also to b(* 
found all over 1 he w'’orld. 

Against the maize theory there are the facts that tend to demon- 
strate that j)ersons who are alleged never t(» have tasted maize have 
suffered from i)ellagra : moreover, relaiises have occurred after three, 
five, and e\'rn fifteen years’ residence in gaols or asylums in which 
maize is not merely not allow'ed to be used as an article of diet, but 
care is taken, by ins]>ection aiici by jpenodical chemical and micro- 
scopical examination, to (’xclndi- it. A Z(*ist would answer to these 
objections tliat there was some fallacy, and that nothing short of 
being the victim yourself w'ould make it reasonably certain tliat 
maize w'as not consumed, and even tlim it might have been eaten 
unwittingly; and, further, that all safeguards designed to prevent 
food sophistications in institutions break down. 

Notwithstanding this, some the Fcotch cases appear to exclude 
the possibility of maize being an atiological factor, and prophylactic 
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work on this basis has been so far a failure, for, although the disease 
has diminished in certain regions for a time, it has later returned 
with considerable vigour. With regard to the presence of pellagra 
in Europe before the introduction of maize there is no trustworthy 
evidence, and the possible occurrence of the disease in the celebrated 
St. Francis of Assisi is only an interesting speculation. 

After carefully considering all the facts in support of the maize 
theory, and comparing them with those against, we have come to 
the opinion that the maize theory, in general, is so fai’ based upon 
insufficient foundations. It is, however, necessary to lay before 
the reader the various phases of this theory, which maj- be classified 
as follows: — 

1. Photodynamic theory. 

2. Deficiency. 

3. Toxicity. 

4. Iiifectivil5\ 

I. Photodynamic Theory . — ^The special promoter of this theory is 
Raubitschek, whose work has tended to show that an exclusive 
maize diet, good or bad, proves deleterious 1 o white mice and guinea- 
pigs if these animals are exposed to sunlight . lie also suggests that 
an exclusive diet of other cereals, such as ric(i, luillcl, or wheat, 
might, under similar circumstances, produce* the sjime phenomena. 
This theory maintains that photodynamic sub^tanc(*sale iiitrcduced 
by the cereals into the blood, and these, under the influence of sun- 
light, become toxins, and thus cause inllammation of the skin 
and other symptoms resembling to some* extent pellagra. More- 
over, Raubitschek maintains that he has cured mice sufiering from 
fagopyrisni by keei)ing tlicm in darkness, ev(*n though the diet was 
unaltered, and, further. Dial he has obtaiiu'd favourable results 
by excluding light from the skin of pellagrins by nutans of darkened 
rooms, red windows, ointments, bandages. (*tc. Hirschfelder has 
searched for this fluorescent (photodynamic) substance in the 
blood scrum of five patients suffering from severe pellagra, and 
found that there was no difference in the fluorescence lietween 
their serum and that of healthy persons. Moreover, fagopyrism 
only occurs in white animals, and not in black; whereas pellagra 
can occur in the jet black negro, which appears to ns to be a strong 
objection. 

2. Deficiency. —This theory has been mentioned above with regard 
to the absence of nitrc»gt*nous complexes, and it onl}' remains to 
add that protein deficiency has also been brought foiward as a 
possible explanation of the action of maize in producing pellagp. 
but has no sound foundation. I^Ioroover, many pc'ojde live on rice 
and potato, which have lower nitrogen ratios than maize. 

^.Toxicity. — ^Volpino, Mariani, Bordoni. and Alpago-Novello, 
have made investigations with regard to inoculating maize ex- 
tracts into patients, obtaining several general reactions. These 
experiments support the latest view, which is really only the revival 
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of an older view, that normal maize in certain individuals may 
produce pellagra, or. in other words, that there is an individual 
susceptibility to maizo. This subject has been recently carefully 
investigated by l\ondoni in human beings. He procured his maize 
Iroin the (loiiu’stic store of e.(‘rtaiii jK-llagiins, and having tested 
liis cases for tnl)e.reiilosis by von Piniuct's teM. administered ex- 
tracts of tlu' iii.n/e by ijitramuscular injections to thirty-three 
pellagrins and tliiriy non- pellagrins. Jle did not find any violent 
reaction, as described by other writers, but he found that recent 
cases of poll.igra tuul convaIe^^cen^^ reacted more definitely than 
non-pellagrins, sln»wing -flight fi \ir. headache, malaise, excitability, 
and sleeplessness, .nid c^^U'^iderul tliat this increased sensibility 
might be regarded tis an an.!])hvl.i(:tic leaction lo some uiidehned 
factor in the inai/i‘ extract. If ilii'^ aiia]>hylactic tlieory held, then 
any person who for *l few w**eks ate a (piantity of maize at any time 
of tlie. ye.ir shonlil devi loj) .icnie ]u-llagra. 'J he Illinois Commission 
attemjiied .ina])hylacii(; hy von Pinjiiet's method, substituting 
in.ii/e extr.iets foi tnheionlin. ami tin* result was negali\e. 

A seooml iheoiy st.iie'. that pellagra is dne to toxins produced 
during the s])iiug l)v the germiiuitnni of the maize. Tlie objection 
to this is tli.ii some start in the anlnmn. 

The third tli<‘ory aS'^eiis that poiM»ns ure generat(*d in the bowel 
from the grain i'Vuisseri by the aid of the Uacilhts coli communis 
(Do ( ria.xab This litter iheory of I)*‘ ( riaxa is supported by experi- 
ments. for he. pvo'luci-d the symptoms in animals inoetdated by the 
toxin ])roduce.l hy growiiig the />*. coli communis in maizo media. 

Xuni'iious observers lia\o reported ]>oisons in femieiiting maize. 
Tims, Loml'iroMi in 1S7T olitaiin d two alkaloids, one like coniiim 
and the other lil:»* strychnine, but ih(‘ '-yinptoms ])nMlnced I)}* tJie.^'e 
on men and amiral^ wm* not like those of pi‘lligra. Others have 
re'ported tetanic or n.iicoiie. piiisoii". etc., but, on the other band. 
Monsriice failed to oht.iin anv sneh jmisons in damaged grain from 
pellagrous districts. 

4. Injectivity. - \t tin* ])re>e]i1 time the popular belief is that the 
disease is caused by m.'ii/e <lmiaged by being cultivated and har- 
vested nndiT nnf.ivour.ible ciiemnsiances, and stored in .sucli a damp 
condition that it becomes numldy. 'Fliis lias been supjiorted by 
Kirsch. who ]»oinls out that a bad maize*, harvest is followed by an 
incivasi* in the cases of the dis(*as<*. 'Plic theories as to the siil)- 
staiK'e in the iliniaged mai/(* which causes the. disease are manifokl. 
and may be classed into (i/i fungi, {h) bacteria, (c) chemical sub- 
stances. 

(a) Fungi. ■ Monti and 'fin-lli showed tliat fungi were commonly 
found in maize, those inosi usually met with being Pcnicilliuhi 
glaucum, Rhy::opus nigricans. Minor racemosm, and species of 
Aspergillus and Saccharoniyccs. 'I h<* .s|>ecial fungus. Sporisorimn 
maidis, described by B.iII.irdini in 1S45 as tin: cause of the disease, 
is probablv cMilyPenicillium glaucnm or Mneor racemosus, the former 
being held by some writers to be the causative agent, but its effects 
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on men an<f animals arc quite different from pellagra. Aspergillus 
fumigaius and Aspergillus flavescens (or A. varians) have been 
obtained by Ceni in pure cultures from the lungs, pleura, and 
pericardium of pellagra cadavers, but the symptoms of the disease 
are quite different from aspergillosis. Later, Ceni and Fossati have 
stat^ that the real cause of the disease is the toxin from the fungi. 

(b) Bacteria . — Monti and Tirelli showed that many bacilli grow in 
maize — a.g.. Bacillus solanacearum, and another like B. sublilis — 
and it has been shown by Paltaiif that the so-called B. maidis of 
M^jocchi and Cuboni is only the common potato bacillus. Another 
bacillus, called!?, pellagrce, is stated by Carrarioli to produce toxins, 
which, when injecte,d into animals, produce the typical symptoms 
of the disease. 

Tizzoni has described a bacillus found in the ccrcbro-spinal fluid 
of pellagra patients and on maize, but this bacillus will be con- 
sidered at ^eater length below. 

The maize theory is therefore by no means proved, and in fact 
is, in our opinion, very do\ibtful. • 

Parasitic Theory. — ^'Fhc parasitic theory of the origin of pellajp-a, 
which is supported, to a certain extent, by our own observations 
and by the Illinois Commission, who conclude that it is a disease 
due to infect ion with some living organism, may be classified into: — 

A. V egeial parasite, 

Tizzoni’s streplobacilhis. 

iL . I nimat parasites. 

Alessandrini's theory, 1910. 

Long’s theory, I9T(». 

Porroncito’s theory, 1910. 

Babfti' theory, 1911. 

Sambon's theory. 1905. 

Tizzoni’s Streptokacillus.- -This is really a part of the maize 
theory, as Tizzoni has found the bacillus on maize; but it is also 
a genuine parasitic theory, because he has also found it in the blood, 
cerebro-spinal fluid, and organs of pellagrins after death. He has 
found it in both acute and chronic pellagra; it is a non-spore- 
bearer, and resists temperatures of 80° and 90° C. for one hour. 
It is easily cultivated, and i*s believed to be taken into the body wnth 
the food, so causing the infection. Tizzoni claims that this organism 
is the cause of the disease, but this claim has been refuted by Wood, 
Raubitschek, the Illinois Pellagra Commission, and others, and 
therefore cannot be accepted as proven. 

AtESSANDRiNi’s THEORY. — From epidemiological researches 
mainly undertaken in Umbria, Alessandrini has come to the con- 
clusion that there is some relationship between pcllagi'a and drinking- 
water, and he has found a slender nematode worm in the drinking- 
water of pellagrous places. This worm, yrhi£h he places in the 

108 
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family Filariidse, he considers to be the cause of the (disease. He 
also St at es that he has found a filarial egg in the skin of pellagrins. 

According to Sambon, who lias seen Alessandrini's specimens, 
the thick-shelled egg belongs to one of the nematode worms infect- 
ing pigs. Alessandrini's theory has not received much support up 
to date. 

Lono's Theory.- -This theory suggests that pellagra is merely a 
phase of amoebic dysentery, but the Illinois Commission, as well as 
tiic observations of Sambon and one of us, do not su})port this 
theory. Dy sent (Tic-like ulcers can be* found in the intestine, but 
they often do not contain anueha^. 

Perroxcito’s Theory.- -Pcrroiirito has found peculiar parasitic 
bodies in the skin of pclhigrins. I Jiis is an important statement, 
and further investigation of these forms is awaited with interest. 

Babes' Theory. — Bat)e.s states that he has found bodies re- 
sembling a Chlainydozoon. in the skin. 

S. vmbon’s TiiI'ORY.- -I'his theory is (louble-l)arrellcd--i.c., it 
brings forward the proposition that pc'Uagra is a protozoan infec- 
tion, and that it is ^j)read by the agencj' ol a biting fly. 

ParasHe.-- Jlis reasons for believing that it is a parasitic di.sease 
are almost (‘iitiriily cj)i<loniiological. 1 hey are:— 

T. The Mononucleosis iTCseni iii the blood. 

2 . The Presence of Long Inicrvah of Quiescence, folUm cd hy a 
Pclapsc. Thus, a young pellagrin with marked symptoms who 
comes to London, and receives most (‘\cell(Tit food", witlumt any 
admixture of maize, suffers from a mild relapse every year in the 
mouth of AjTil. In this case there can be no question of maize 
causing these relapsi^s. Further, wc* may stale that the \oiiiig 
person a])pears to be in the ver^' best of health at tlie time of writing 
(January). Similar, but not sucli convincing, cases have often beeJi 
r('j)ortcd in gaols and asylums, as mentioned above. 

Siler .and Niclnds in JVoria Asylum tilled two cottages ^^ith 
about sixty insane persons in eacli. (hie cottage was jJaced on 
a generous maize diet and the otlu r on a niaizc-free diet. At the 
end of twelve months the maize-eaters had four certain cases and 
one d«)ubtful case of pellagra, while tlu* maize-free groiij) included 
five certain and live dmiblful cases of jxllagra. l^robably thest*. 
were merely relajjses of the disi^ase whicli had occiirrecl hnig ]jcf*»re, 
but as we. have only se« n a Minimary otllic Illinois Pellagra Com- 
mission Report, we caiinol gi\e details. 

A point has been made tJiat. while pjitieuts in asylums d(‘velo]> 
acute symptoms, the attoiuhmls do not, and this is held to be an 
argument .against the j)arasitic cause ot the disease. But this 
is just where the expiTience c»f Sambon and one of us differs from 
those of many autliorities, becauMi we have seen the disease begin 
so often in early childhood. The youngest case seen was three 
months of ag^, and we have obtained excellent histories of long 
interviils occurring between tme series of acute attacks and the next. 
We look upon these asylum coses as jTobably relapses of earlier 
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attacks, and are therefore not surprised that attendants arc not 
attacked, Because probably the agent of the conveyance of the 
disease is not present in the vicinity of the asylum. 

In other asylums, however, it is possible that, if suitable con- 
ditions were present, the disease might spread among the inmates 
and attendants. 

3. The Constant and Characteristic Topof^raphical Distribntivn.^ 
We have already drawn attention to the toj)ographical distribulion, 
and to the fact that pellagia remains (uuiemic in tlie snme localities 
for very long periods, and we have also referred to tlie case, of a 
young boy developing pellagra, though constantly n*sidiiig in a 
town, after a brief visit to a p<‘llcigroiis region. Ti e case of the 
fishermen of Burano {vide infra) may also In* (ptoled; and, linally, 
attention may be invited to many similar instances quo1(*d by 
Sambon in his able ‘ I'rogress Report on the Investigation of 
Pellagra,* published in London in 1910. Associa1(‘d witli this, it 
may be mentioned that of two ])laces abnosi contiguous imv may be 
affected and the other not. 

4. Its symptoms, course, duration, morbid avatony\ as ticli us 
therapy, are similar to those found in parasitic diseases. 

3. SpirochcBie. — Sambon found a sjiirocliaete in the liqui»r from 
a bulla on the hand of a cas»*. ot acute jiellagious dermatitis in 
Rouinania. 

These points will be dealt with under Pa1hoh»gy, and nectl not 
1)0 discussed here. 

Objections.- -The principal (objection lo Siinboirs ihe<)ry is tl at 
lip to the present no parasite* lias been delniitelv associaud witli 
the disease, but ihis may be at anv tiiiie rei iiicd in tj;e near 
future. 

The very few cxporimeiits ])erformed on white rabbii'^. by injiel- 
ing liquor t:erebro-s])inalis, blood from Die eryilania, or ]>ii.]>li 
from biillx*. siibdermally or into the s]>inal e.inal, have piodueid 
no definite results, nor have attenijds at intradeimal inoculatimi 
of these animals witli the same (IiimIs i'em more suecessJnl. Neitlnr 
have the attempts made by the Illinois Commission to transmit 
the disease to monheys mid guiuea-ju’gs met with mori* success. 
Recently, however. Sile.i in a commmiicalion to Sambon has staled 
that injections of defibrinated blood taken from pellagrins have 
produced pcllagra-likc sjuipl onis iii monkeys. 

In our opinion there is need for much more extended (‘xjic-rimeiil s, 
and wc arc supported in our belief by the finding of the IHuuiis 
Commission that * Pellagra is a disease due to infection uitli siwc 
living organism.' 

Carrier, — Sambon, howexcr, has not been content to riinain 
with an incomplete theory, but has advanced the view that the 
dise.asc is conveyed by some biting fly. 

His reasons for this theory arc: — 

1. Pellaf^a is essentially a disease of rural dishicts, 

2. It is in some way related to moving water. 
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/3. It has a definite seasonal incidence — ^spring and autumn— 
which coincides with the appearance of certain flies. 

4. It largely affects labourers and new residents in endemic 
areas. 

5. It is not contagiiMWndL neither food nor water can account 
for its peculiar epidemiology. 

6. In the endemic centres it affects all ages, botli sexes (as a 
rule, females are more frequently attacked than males). 

7. An endemic centre is one in which it is usucilly easy to find 
young children with tlie symptoms of the disease. 

8. In endemic centres whole families may show signs of the 
disease, but outside these only one or two individuals may be 
affected. 

Researches on the Island o/Burano in the Venetian Lagoon . — ^With 
regard to the theory of a biting fly. Sainbon is supported by the 
inquiry into the pellagra of the Island of Burano made by himself. 
Colonel Belli, and one of us, in which it was found that the fisher- 
men and the boys who went fishing with them, were attacked by 
the disease, while the men who worked in the Venice Arsenal \rere 
said by the medical autliorities to be free from the disease. The 
women, the girls, and the young children showed no signs of pellagra, 
with the exccjilion of two or tliree women, who gave a huitory of 
working on the mainland or on other islands adjoining. Many 
of these young cliildren, girls, and oven women, were alleged 
never to have moved from Biiran(», with the (‘xceptioii in some 
instancch of an occasional visit to Venice, 'i'hesc points are con- 
trary to the maize tlieory, as all the inhabitants in Burano eat maize. 
They are also against a hereditary transmission of the disease, for 
with pelhigrous fat Jiei sit would be imagined that the young children 
should show signs of j)ellagra, especially as the male influence is 
said to be preponderant by tliosc who believe in the heredity of 
pellagra. They are against sexual infection, as the W'omon would 
acquure the disease; they are. against infection by contact, by 
kissing, etc., because certain men and boys have the disease, but 
the women and girls are remarkably free; they tire against a para- 
site being carried from the sick to the healthy by house parasites, 
such as bugs or fleas, or personal parasites, such as lice. The 
difference between the persons who suffered from pellagra in Burano 
and those wlio did not appeared to be the fact that the former 
either worked upon other islands or fished on the lagoon and up 
the streams leading into the lagoon. f)n the other idands and on 
terr^ftrma there are plenty of ])ellagrins, and everywhere there is 
a history of small black biting flies occurring on (|uict days in the 
early morning or late evening. 

Sambon considCTs that the peculiar feature of the erythema 
coming in the spring and the autumn must be a correkition with 
;Some insect, and considers that the Simuliida: or some allied family 
‘ would be the most likely to supply the requisite fly. He chose first 
the Simuliidae because its larvae lived in running water, and because 
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it had two seasons, during which it appeared in swarms and at- 
tacked man and animals — viz., spring and autumn, and not in 
summer — a fact which we have been able to confirm for one of the 
regions which we visited. 

The Illinois Commission and many otlidrs have been unable to 
support the relationship of pellagra to Simulium. 

The epidemiological evidence in favour of the spread by a biting 
fly is, however, very strong. 

Summary. — It appears to us that while at present the causa- 
tion of pella^a is unknown, and while the modern tendency 
is to claim it as a deficiency disease, still the investigations 
of a possible protozoan parasite and its carrier should not be 
given up. 

Predisposing Causes. — Sex would appear to be a predisposing 
cause, becatise the disease is often more prevalent in women than 
in men, and this would not appear to be so mysterious as it seems 
at first sight, for if there is anything in Sanibon's fly theory, the 
women ought to be more exposed to tlie flies than the men, because 
they wash the clothes in the neighbouring streams. In one place 
where this incidence was most markc;d the men worked all day 
underground in mines, and tlie women presumably in and about the 
houses, which were on the banks of a fly-infested stream. Here 
the children also were much affected. In interesting contra- 
distinction is the incidence in the women of Burano, who mostly 
work indoors and among whom pellagra was very rare; but it was 
common among the fishermen and boys who fish in the rivers, etc., 
where biting flies arc common. 

Age v^uld not appear to have any marked influence, but it 
would seem as though the disoasi^ was very prevalent — in a mild 
form, at all events- in the early years of life, as the children of 
a pellagrous district are often early affected, and some of these 
attacks are by no means mild, but very severe. 

With regard to social position, poverty, lack of sufficient food, 
and bad hygienic surroundings, it was long considered that these 
had a marked influence in producing the disease, but though they 
may help, as they would, with almost any form of disease, still, 
the American and our own experience show that they have no real 
connection with pellagra, which can equally well occilr among the 
well-to-do, the wcll-fed,an[d those living in circumstances of good 
hygiene, though more commonly met with among the poor and those 
ill-led and living in circumstances of bad hygiene. 

There is a definite correlation between tlie lowering of the general 
resistance of the body against disease and an acute exacerbation 
of pdlagra. Thus pregnancy, an attack of any illness, but especially 
enteric fever, may induce either an exacerbation or the first re- 
membered attack of the disease. 

‘ Sunlight per se is not a causal factor, as far as we know. In the 
disease, but it is a powerful predisposing cause in.helping to develop 
the dermatitis. 
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fPathology. — ^As the causation of pellagra is entirely unknown, 
tlio pathology must be purely speculative. 

The Zeisls see in the phenomena exhibited by the morbid anatomy 
and liistopathoingy changes which appear to them allied to those 
found in scurvy, bcri-t)i:i,‘^ ergotism, and believe that these 
changes support the maize theory. 

The Fagopyrists mio. in the phenomena found in the skin lesions 
ns well as in those of the rest of the body the signs and symptoms 
which can be pr<Khic<‘d in white animals fed on maize and exposed 
to sunlight, ami believe that these changes support the photo- 
dynamic theory. 

Those who support the Parasitic Theory quote the mononucleosis 
of the bhmd. tlie leptomeningitis, the perivascular infiltration, 
and the primary degimeration of the nerve cells, as W'ell as the 
long intervals of apjiareiit quiescence, as phenomena similar to 
tlujse seen in syphilis and sleeping sickness, and therefore believe 
tliat these cluinges siij»port the parasitic theory. 

Sainbon. however, has ended the parasitic theory by arguing 
that the erytheniata a]q»e.iring on the hands, feet, face, and nock, 
and more rarelv on the ge iiial organs, in Hie spring and autumn, 
an‘ broiigJii about 1)\ ilic- conibined action of the parasitf*. whatever 
it may lu*. and simlighi in roru-lation vvitli the habits of some 
biting lly. h'rt»m epidemi<»l(»gieal Mtulii^ he suggested that some 
member or iiiembtT.s of the family Siniuliiila* might be the insect 
in question, lie came to tins comdii.siou beeauso of the known 
habits, lifo-liistory. etc., ol the S'lnnliida*. which were in general 
agreement with the e])idemiology of ])ellagra. 

The reason why tlien* sucli a confusion of ideas with regard 
to the ]>athoIogy is not dilVicnlt to understand, as a p(»sl-nH>rlem 
made on a case of aeule pe llagra witliin an hour 01 so of death 
is of great rarity, and lias often betm iierfornied unfler conditions 
ot dirticiilly as regards cleanliness or ]»n*])aration. Post-mortems 
on caM‘s of n*cniTeiiet;s or of ehronie jiellagra have been abun- 
dantly perfonnetl under tlie best ausjuccs, but the main features 
of the disease «are often obscured by secoiidaiy cluingcs: wliile 
even in the acute cases the jihenomena an* complicated by the 
presence of malaria, typhoid, lube.rcnlosis. syphilis, etc. 

Notwitlislamling all these r^bjections. there, is some evidence in 
f.ivour of an early lesion of the central 'nervous system, especially 
the posterior porti(»n of the soinal cord in the lower cervical and 
dorsal regions, as congestion and Inemorrhagcs have been found 
liierc, while in the more chronic condition degeneration of the 
cells in the po.storior cornu, in ('larke/s column, and in the spinal 
ganglia have been seen, as well as the later degeneration of some 
ot their axones. Further, according to Brugia, acute degenerative 
changes can be seen in the cells of the sympathetic ganglia of the 
cervical and abdominal regions associated with a diffuse, round* 
celled infiltration of the interstitial tissue, which eventually leads 
to sclerosis. Degenerative Changes have also been recorded in 
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Purkinje's cells, in the cerebellum, and in the cortical cerebral 
cells. 

If these accounts are confirmed, they might be found to stand 
in relationship to the angio-nenroti^>rocess in llie skin, llio con- 
gestion of the alimentary canal. vertigo, and tlie mental 
condition. 

However, all these points are at prcFent extremely obscure, and 
;ire only iiroiigUt forward heri' bt'cause they appear to require 
investigation. 

The lesions found in post-mortems in cases of acute pellagra, in 
oir opinion, apparently support the theory of some protozoan 
parasite, as suggested dbove, acting upon the central nervous 
system and the autonomic nervous system. 

Morbid Anatomy.— The principal point in studying the morbid 
anatomy of pellagra is I0 attempt to diMingiiish l)ei\V(*(n the ap- 
pearances truly jiroduced by the. disease and the signs caused by 
complications. As wi* are unacquainted with either tlie ali<Jogy 
or the pallmlogy of pellagra, this is most diflienh, and only ah 
attempt, wliicli may possibly be falheooiis. can be made. 

Tkii Essential — Oui i'\pci ifii* e would induatr tluit in uciUc ctisrs 

tile bovly iwd not In* cninriali'd, and tli.il no liari* oi tin* nytlu'iua may l>e 
vi.sd)li‘. but that the Iuicn ol dt in.iiiation can, as a ndc. In* easdy •'fcn on llic 
arms, and no< k, as well tin* kenrd or pigment < d areas ol the epwlormis, 
hnlhr, etc. 

In those <.at.os tlieie may be ilnnl, and a! iinus luemorrhages under the 
cerebral dura mater, UBduiiia and lliickening oi the pia- arachnoid, which, 
however, is not adherent to t!ie cortex. 'I he c-crebio -spinal flnid is n.snal]y, 
blit not always, lnrrea«;ed in amount. In the coid there may be inib'lnral 
lUMiuirrhages. somelinies extensive, esjuM i.illv hi the region of the lower 
Cervical anil upper dois.d eonl.i, and there ni.iv be (ongettion of (hat area 
ol the lord; otherwise lln* iiakc*d-<ve appear.unes i>i brain. h])inal cord, and 
nerve's, may be normal. 

Sometimes llic alimenlary canal ii almo.st iioimal, but tins is rare, and 
nsnally there is more 01 le^-s fongestioii and at tnne.s vven ulceration ol the 
mucosa of the small intestine, and the \alves ol Kidcnin; mav show small 
h.emc)rrh.iges. 'I'he deiim may be tluinieil, and iVyer’s ])aic lies may be 
diminished in number and ahophied (these h'siem.', aiv. ol coiiise, toiinrl m 
many diseases). The laigo Iniwel may be thic kened, eongc nted, and ulcer- 
ated, but the idccTs need not contahi aincvbae. I’aniie.is, liM-r, and kidneys 
may show signs of cirrhosis (tlic* alxive iiitc'stinnl lesion-^ aic olten assoeiated 
with polyfibrosis). 'I'he mesenteric* glancJs may be t'ldarged .and eongeslcd. 
'I he spleen mav or may not b;* slightly enlarged, and the suprarenal capsules 
may be larger than normal, and the cortex may be black, while the medulla 
is whitish in colour; but, on the other hand, The capsules may aiipear to 
lie perfectly normal. In clmmu cai^cs the IkxIv is olten cniai ialed 'and an.'cmic, 
the .skin rough, hvpcrlropliied in places and atrophusl in others, the changes 
being marked on the face, nec'k, arms, hands, leg.*,, and feet. 'I'he suhi ulaneoiis 
fat is diminisherl. Tlie mnsc*les. hc'arl, liver, spic-en, .ind kklney.s, are all 
atrophied ; the stomaeh is usually normal, but the intestines may be atrophied, 
as described above, and the rectum may be ulcerated. 'I hc* nervous sj'stem 
shows a diffuse leptomeningitis, with marked thic kcming in places; the frontal 
convolutions may be atrophiecl in some cases am I Ihc imdor c'onvolutions in 
others. The bloodvessels may shovir calcareous degeneration, and there may 
be .sclerosis of the postcro-latcral and postcro-median columns of the cord, 
and in the dorsal region there may be alsib lateral sclerosis. The posterior 
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nerve roots ms^ be implicated, and the intervertebral foramina may be 
narrowed by a firm i art ilaginous-li ke deposit. 

The Complicatorv Lesions . — Very often in pellagra i)05t'inortems the signs 
of secondary septicaemia (hacillnry or streptococcal), of ankylostomiasis, of 
malaria, of enteric iuver,. of .bacillary dysentery, of ama'bic dysentery, and 
of tuberculosis, may be seen, and complicate the pathological picture. In 
performing ]x>st-moricms, it is necessary to attempt to unravel the true 
lesions from those caused by complications. The so-cal1e<l characteristic 
ititestinal lesions described above arc met with in many post-mortems in 
which there is no sign of jicllagra. 

Histopathology.— With regard to the aiitcmomic nervous system, the nerve 
eclls ot the .sympathetic ganglia of the neck and abdomen arc described by 
Brugia as bccoxiung swollen, and showing c hromatolysis, with changes in the 
nucleus and nucleolus in acute cases. Associat cckwilh this there is infiltration 
of the interstitial tissue and proliferation oi the endothelial cells of the 
capillaiics and circumscribed liacmorrliage^. 



Fig. 738. — Cells of Ci.ARKfc\s Column in a CaseTof Acute Pellagra. 
(X (After SamlKiii and Chalmers.) 


With regard to the chronic ca.^es. there is atro]>hy and reduction in number 
of the nerve cells and sclerosis of the ganglion. The atrophied cdls may be 
pigmented, but this is by no means constant. 

In the spinal coni our own observations, as'wcU as those of others, show 
that the posterior area i.s congested, and haemorrhages arc often present. 
Degeneration lias been met with in the cells of the .spinal ganglia, in those of the 
posterior cornu, and in those ol Claikc's column. In these cells the Nissl 
bodies and the fibrils disappear, while the nuclciis is placed excenirically. and 
often peripherally. Dcigcneratol nerve fibres have been found in the posterior 
roots, in Lissaiicr's tract, in Burdach’s column, and in Goirs column, and less 
c-ommonly in the lateral columns. Some of the cells of the anterior cornu also 
degenerate. Degenerated nerve fibres may also be seen in the peripheral 
nerves. 


Ip the brain the cortical cells have been found to be degenerated, swollen, 
and even disintegrated ; while Purkinje's cells in the cerebellum axe sai d 
to degenerate. Mott has shown that while the fibrils surrounding these frPf 
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may be intact, those passing through the cells disappear. A perivascular 
infiltration around the vessels oL the l^ain has been described by some authors, 
but was not present in our specimens nor in those described by Mott. There 
is also an increase in the neuroglia tissue in our specimens, but there is 
no cellular infiltration into grey or white«fliatt^, or anv sign of acute 
inflammation. 

The cerebro-spinal fluid is usually present in considerable quantity, and 
exhibits a medium amount of tension. It is alkaline, specific gravity varying 
from about 1004 to 1007; it generally gives reactions indicating the presence 
of some protein and butyric acid, ami it generally reduces copper sulphate. 
The number of cells per cubic millnneirc vaiics', but is about thirty-five, 
according to Hindman, whose dilfcrential count is: Small lymphocytes, 
36-3 per cent.; polymorphonuclears, 18*6 per cent.; large inononuclears, 
19-2 per cent.; plasma cella, 7 per cent.; lympliocytes, 5*1 per cent. The 
lirmor is Sterile, and injections into rabbits have bc'cn negative. 

The skm has been reinvestigated by the Illinois Commission, who find 
that the changes can be dcbcribcd as duo io an angio-ncurotic process. 
There is infiltration o( the true .skm, and cispecially the pars papillaris, and 
cedema of the connective tissue. The rcte Malpighii is infill rateil with cells, 
but otherwise normal. The stratum granulosum is norimil, but the stratum 
corneum is thickened, and shows parakerntosis. 

In the blood there is a reduction in the numbers the red cells, which 
usually appear (|uite normal. There is mononiu leosis, and T.ow has described 
granules m the mononuclear leucocytes, which, however, he has also found in 
other disca.scs. Fatty degeneration and cloud v swelling have been recorilefl 
-in the liver, but no constant changes have so far been foiiuil in the spleen. 

Symptomatology.’ -TI10 incubation period of pellagra is unknown, 
but it cannot be of long duration, as w’c liavo known it to occur in 
a child three mouths of age. and, as w(? have already advanced 
arguments against heredity, this c<tsc is in favour of a short incubation 
period. We have also met with a case in which the sl^in symptoms 
are said to have appeared about two weeks after return from a 
visit to a pellagrous area in a person who was said to have always 
lived in a non-pcllagrous area. We arc always very sc(*ptical of 
these histories, and should not Imve mentioned it if it had not 
Guriousiy coincided with the case recorded by Sainbon. where he 
states that a child bom in an Italian gaol was nursed by its own 
mother in gaol until five months old, and then sent to some peasants 
living in a pellagrous area, when it developed pellagra in two 
weeks. 

The description of a typical case is something of this nature: — 
A person, male or female, young or old, in apparently excellent 
health or in bad health? living or working in the sunshine of a 
spring day, notices that a sunburn appears on the backs of his 
hands, and perhaps the dorsa of his feet, if bare, and more rarely, 
also, on his face or neck. He thinks little of it, though the in- 
flamed area burns, and may even blister. Perhaps he has a sore 
mouth, and perhaps he has a little diarrhoea or constipation. 
Perhaps he feels a little giddy in the morning, and perhaps he is 
easily tired. In a week or so the redness dies dowm, and the 
aflected area is seen to be pigmented, and perhaps to have the skin 
thickened in places. In the course of a few days, or a weelc or 
so, these thickened areas desquamate, and the skin underneath 
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Fig. 73C).--Acutis Kkaceruaiion oi- 
PELLAGRA . 

Note tile marked cry them.'i on the hands 
-and feet, and the less evident ciy 
thema on the neck and face. 

^ (From a photograpii by Xerni.) 


may be found to be normal, or 
may be found to be lightly 
atrophic, and to appear whiter 
than the surrounding pig- 
mented area. 

'I lie patient thinks no more 
of Jiis troubles, the autumn 
conics, and he feels well, and 
fillring llie winter there is no 
alieration in his good health. 
Perhaps the next spring may 
pass witlioiit a recurrence, 
and perhaps even several 
sjirings may elapse before the 
patient, all this time may 
consider himself to be in ex- 
cellent health, has a return 
of his syni])1 oms. But though 
tile interval may be long or 
'^hoit. this relapse will surely 
orenr, and oftfji it will be in 
a seviTf-r lorm tlian it was at 
first. It will usually recur in 
the spring, but il inay take 
]>lai:e in the autumn, or. much 
more rarvly in our experience, 
in the summer. 

'I'his time tlic* symptoms 
may be mild, as before, but, 
on ibr other hand, they may 
be s; \eie : tlio erythema 
ajtjMars with severe burning 
si n^.iiions. aiul a real dernia- 
liiis, willi ])ulla formation, 
may dcveloji. 

The tongue, lips, muc<»sa of 
the moutli and palate, may 
become inflamed, and show 
tlio presence of vesicles and 
itJcrrs. Tlu* parotid gland 
may enlarge (this is common 
in Kgypt. Init rare in other 
countries), tin* saliva maybe 
so iiu.T(*as(‘d in amount lliat 
it pours from tlic mouth. 
There may be signs of dys- 
pepsia, pains in the abdomen, 
and diarrheea. or even dys- 
entery may develop. The 
vertigo already mentioned 
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may become quite distressing to the patient, who, upon quickly 
rising from a sitting or a lying posture, may juven fall to the 
ground. The muscuhar power may now be diminished, and the 
patient may no longer be able to do his work ; trr,mbbngs in various 
parts of the body, but more especially in tlic bead and arms, 
may bo noticed, and the legs seem scarcely abl.' to support the 
victim, who now sIkjws decided melancholic symptoms, avoiding 
his fellows, becoming highly <‘motional, and perhaps threatening, 
or actually committing, suicide, often by drowning in water. 

Pains are felt in various parts of t Jie body, but especially in the 
head, the stomach, and the feet. A m(»st unpleasant symptom 
is the burning sensation complained of by tbe i)aiient aftei retiring 
to bed at night. So severe is this that patients have been known 
to strip off all their clotlics and lie naked on their beds. By this 
time the unfortunate victim will have If.irnt by bitter expei*icncc 
that sunlight is deleterious to his condition, and will try to avoid 
it as much as po<?sible. 

Again, as winter appro;\ch«'s. the sym]>toins will diminish and die 
a\vay. and the patient will fee! heller: bin this tinu* the skin does 
not recover its<;lf, bid remnins thirkened and ]>igmenu‘d in jilares, 
and tl»inno<l. wliih'iied, aiid jtro]»hic in o; her ])laef'>. 

Again, there may be i»nlv an interval till ilu* next spring or 
antuiun, or the succeedin'', '^|>i ing. or there may bt‘ a h)nger iTiler\ al, 
and again mild or si'vere '^ymptoiu'- may a])|»ear. 

With repeated attacks the skin e.h.mges become marked, the 
mind becomes often permaiuMitly alfecicd. anil inelaiicliulic or 
maniacal syin]>1oins are often observed. 

Pain is often comnlaine 1 of in the bao!:. and tenderness is found 
on pro'^siire over the sjuual nerves on either side oi tin' ilorsal or 
lumbar porti*)iis of tlie vi riebral coluniii. Museail.ir weakness is 
noted, es])Ocially in the legs. 'I'he knee-jerk is .11 lirsl exaggerated, 
blit later is diminished, ami finally lost. Ankle clonus and wrist 
clonus are mre, and only occur when tlie knet'-jerk is exaggerated, 
when there, is tenderness on both skli-s of tlie dot sal ami lumbar 
cord, and whiai abdomihal and et»igastric rellexi-s are aKo increased. 

There is no special gait, but there a tendency to Jail backward.s 
or forwards, and hence, though the patient walks with the legs well 
apart, in a very bad case he can only take a few. ste])s without 
Jailing down. There may be tremors in the legs and tongue. The 
bladder and rectum are not as a rule affected until the end, but 
there arc e\ce.j>tions to this, and coiilraciion of tlie limbs does not 
take place till bedridden: but moilerale rigidity of the muscles of 
the arms and legs, associated with still and al limes iiregular .sj)as- 
moflic movements, has been recorded as occurring «Mrly in rare 
acute cases. A siulden rigidiiy of the boily associated with re- 
traction of the head lias also been observed. 'Ihese attacks last only 
a short time, but are recurrent. Trophic lesions, such as bedsores, 
are of rare occurrence. Hyperacsthesia may occur in different parts 
of the body, and pains (even of a lightning nature) may exist in the 
head and back, and be associated with cramps. 
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The facie^of the pellagra patient is one of anxiety and mental 
worry. He »nnot sleep, and there is often great mental depression 
and discontent ; but some^are excitable and irritable, while others 
arc stupid and morose. He loses his memory, and has vague 
feelings of pressure, weight, or pulsation about his head. From 
this he proceeds to refusal of rood and suicidal tendencies, with 
delusions of sorcery and persecution, and has a tendency to suicide 
by drowning. Melancholia may now bf*come confirmed, and may 
cvcntuallj^ pass into dement ia. 



Ficj. 740.-— Hand in Chronic Pellagra. 

(From a photograph by Sambon and Chalmers.) 

Various .paralyses develop, such as spastic paralysis, ptosis, 
hemianopsia, diplopia. ambl 5 ropia, and mydriasis. The extremities 
and bladder now become paralyzed, and the demented, paralyzed, 
rapidly emaciating patient, suffering from bad sweats, profuse 
diarrhoea, and sometimes dropsy, obtains a relief from his sufferings 
in death, the disease lia> i u«5ua11y lasted from ten to fifteen years. 

Such is a general acco..nt of this rather protean disease, and we 
note that there is an onset in the spring, or more rarely in the 
autumn or summer, an intermisbion in llie winter, and a relapse 
in the next or some following spring or autumn. 

Very rarely a case of pellagra may be acute, lasting only a few 
months. 

Children . — ^Tlie disease is so common among young children in 
bad pellagrous districts, and so often can one, by careful inquiry. 
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elicit curious facts that tend to show that pellagra, though occurring 
in the person in question in adult life, probably, r^Iy began in 
infancy, that we are inclined to believe that the cases in young 
children are often overlooked, and we are supported in this belic3 
by the mildness of the symptoms which we have observed in soijie 
children, which indicate merely « sunburn on the face, hands, 
arms, feet, legs, and perhaps the neck, associated with a little 
diarrhoea or constipation. The cliild recovers, the dwin becomes 
normal, the attack is forgoltcui, and does not return until adult 



741. -Hand in ('.iiwc^mc 

Note tile thicki'iiing of tliu aiiil tlu* line of tleiii.iio.'i1ioii. The 

hands in both figures had* been vigoiousl}* stTublx'd by Ihe p.i(]en1 to try 
to remove the sca1)s. 

(From a pUotogr.'ii>h by S.imlx)ii .iiid 

life, when the patient may liave grown up and been living for years 
in a town, when a typical relapse appears- -a new case (a town case 
it would be classified by many authors), but a careful inquiry into 
the history of the case may elicit the fact from intelligent people that 
the first attack began in chil4hood. when it may be explained by 
the friends as being in reality a sequela of Jenner*s \'ac*:ination. 

Inquiry may often elicit the fact that when this occurred the 
patient, at that time a child, was living in the country, and often 
m close proximity to a stream — a fact whicli may be confirmed by 
a visit to the locality. 

Another curious point with regard lo some of these early cases 
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is the history given by the friends of the development of some 
extraordinary habit of (lictary, to the influence of whicli the. disease 
is often assigned. These extraordinary cravings ai>pear to us to 
be due to tlic dyspepsia (hypochlorhydria) so commonly mot with 
in pellagrins. 

Wo have rather insisted upon the occurrence of pellagra in young 
children because are of ihe opinion that it is often overlooked. 

Skin Kfiiption.— Th^ skin eru]>tion is usually limilid to the 
regions exposed. beiniL at fir.st delineated in a most exaci manner 
by the clothing: but in very rare cases it may he universal, and it 
is said somctim(‘s to appi'ai limited, as though by clothing, in naked 
gipsy children, ft a]»pe.irs on tJie dorsum of the foreaim.s, and on 
the hands and feet, only reaching the llt*xor aspect after several 
attacks. The iiu>st common --ites a.rc the hands and forearni.s, 
elbows, feel, legs and kniM\-,. tlie uj)per ])art of the chest, the 
shoulderb. neck, and Itu Mori‘ ran'Iy it aj^jn'ars on the genital 
organs and aroum* n* aim-; in botii sexes. Sandwith points out 
that in h-g^’plian j)« isuits the uiigiiiiial jdialaii^ of the hand is 
selilom affected, dm lo the liict that when the hoe is grasi)ed it 
is prc»tect<‘d ag.iinst tin m'> raV'^. 'I'lie nails and hair are not 
atfected, but rarely tin is a <lry. scaly condition of tlie palms 
of the liaiids. 

Tin' skin eruption ma\ low the following conditions:- (i) Con- 
gi'stion: (2) iiiflamma\ion: (ji thickening and ])igmentati(*n; 
(4) atro])hic thinning. 

Tlie uifecled pait turns a l»right. dark, oj livkl red colour, which 
at first di'«ip])ears on pi < ‘isure, and is gi iieralJy delineate d liy a veiy 
clearly raised limiting line. Assoc aied with tins eiylfma there 
is a burning sensation, but usually no jiain. In course of time the 
]>art becomes sw(jlleii and teu-^e, and bulla- may foim. Alter 
lasting a variable ]Hii<K; . <la\s (»i wiu-l.s, tlie eri^ition gradually 
subsides, leaving ilie skin rongli, ])igin(*iited, and thickened, anil 
thus earning the names ol ‘ pell’agia ’ and * (pislnif.' 

This eryllienni di>apj)ears in the winter, l)ut reaiipears the next 
spring wiiJj increased virnh'iice. and in due course devehips into a 
dermatitis, which produces an exfoliation of the epidermis in grey 
or brown llake^. lAerv attack leaves the aJfected anta a little 
more iiigmented, a little more thickened, and a little less elastic. 

After lasting about four oj five y«*ars tin* skin Ix-gins to atroj>hy, 
and becomes wTUiklcd and iiieh stic. Tin’s airojdiy is most marked 
<ni the back, hands, and fet»t. {special terms havc^ been given to 
the eruption when in certain the * glove,' tlic ‘boot,' 

Casalls ' necklace,' or ‘ cravrit,' and Illc ‘ mask.' 

Roberts has introduced the rather useful t(Tm ‘ dei'motagra ' for 
the dry, scaly, thickened skin seen over the ok-cranon process, 
over the knees, and more rarely on the ])alms of the hands. Over 
the elbow and knee the skin is rough, thickened, and wrinkled; 
o.n the palms of the hands it is mendy rough and thickened. 

Another interesting dermatological feature of pellagra is the 
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frequency of nasal or facial seborrhoca, which is to be especially 
noted in the nose where the sebaceous follicles arc very ju'omineiit 
and filled with jdiigs of sebaceous miilerial. 

The il/oi/<A.--The tongue is generally coated with a whilisli fur 
during the onset of an attack, but later ii, becomes abnormally 
clean — ' Simdu'iih's bald tongue reil, swollen, and sometimes 
ulcerated near the ti]>. It may also bec<ime jissiired, ])ut in mild 
cases it recovers as soon as the attack is c»\ er. 

During attacks the gums may become s])ongy, and may bl<M(l. 
and ulceration may aj^pi'ar, both Jim* and on tJie palate/ as well 
as on th(i j^ilhirs of the fauces. 'I'liere may be pharyngitis, and more 
rarely (esophagitis. 

The Blood,- -The red cells aie usually i educed 111 iinniber, and the 
luemoglobin jiroporliunally reduced. I'Mially Ihe foiin nf the icd 
cells is normal, but inicroeyles. and more ian l\ iiii‘gal( c\tes, may 
])e found. There is usually only a slij^ht leue.neytnsis in uncompli- 
cat(xi cases, but there is in niir (‘xperii-iiet* g(*miaJ]y a distinct 
mononucleosis. When the pcilMuorplionuclt ar cells ai( increased, 
it would ap])ear tcfalw.iys indicate a c(jmpl’cai ion. 

Circulatory Organs.- 'I'lie bloud-pressin e usually low. and the 
lie;irl-rate may be markeilly iue.iea'^ed. Vasiniioirr idianges c;in 
be observed in the coIdiieS', of the extremities, the bluish conges- 
tion of the feet and hands, tin* skin, and the netnojiaialytic 

dilatation of the vessels of the lace (»iteii givnig rise to an ajipear- 
ance seen in alcoholics. 

Respiratory Organs, clc,- -The resjiiratoiy organs are not alUcitd 
ill ptdlagra unless tliere is some coini»Iicalion. but tlure may be an 
exudation of Jluid into the jileural (‘.avitie^^ in the late stages of 
the di.sease, as well as (edema of tin* bases <<i the lungs. 

Urinary -l^sually the urine is normal, or nearly so, 

and any great cliaiige must be considered to be a (:i»ni])lica 1 ion. 

Sexual Orgtms.-- Sexual ])(»w(r is usually tliminished. esjM*ciaJIy 
in the latcT stages. Ameiiorrlae.i, inetrorrh.igia, ajul inll.. minatory 
conditions of tlu^ vagina, nt(*nis, ovtiries, etc., an* described, but 
must be considered as comjdications. 

Special Smses . — The (*yes suffer nio*^l in ] t ilagra, but the el ai ges 

-d.g., weakness of vi^oii, ]»li()U»]d:obu>, i-e.- are ma (hjuiidiiii 
upon the disease per sc-, but n]>on the weakin"-'» whicli il piodncc>. 
The patients often comi)liiii of a sidtish taste in the mouth. 

i«'(Ji’(!r.--Asarule tlie lenqieratnrc is bin little alle”ed fnan noimal 
in p(*llagra, but it may lx* laised at intervals as high as i(»i® to 
102^* F. (Wood) for two to three, days at a time, but it may also 
be subnormal in other cases. 

Gomplications.~As may be im.^gined, in a disease of *ti*:h long 
duration a.s pellagra, ilie ctxnplicalions are iiumi rons, and iiichicie 
malaria, lulurctilosis, ankylostomia.w. billiar/io.si*^. eye jifhciiiais, 
and many skin diseases, inclndiiig ilc.h. 

The most int (Testing complication is enti ric i( \ (T, which may gi\ e 
rise to the form often cal](*d * typho-pcllogra/ winch is apparently 
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simply a pella^in with an infection with one or mfire of the 
organisms causing enteric fever. 

Terminal infections with variousmicro-orgiinisms have been notcd« 
and complicate the post-mortem findings. Thus, Bon records the 
occurrence of Streptococcus pyogenes in the blood as found by 
examination immediately after death. 

Diagnosis. — Every\^’hcre since pellagra was first recognized there 
has been great difficulty in its diagnosis, and it would appear 
necessary toconsider not merely the signs exhibited by thepatient, 
but the frame of mind in the o])server in attempting to write upon 
this subject. 

For the diagnosis of pellagra two conditions are necessary in the 
observer. The first is that lu* must su5»pect its presence, and be 
on the outlook for it in any and e\ery country; and the second 
is that he' must not bo unduly swayed by any {etiological theory, 
and must bo prej)arod to make a diagnosis of pellagra in a person 
of any age. any race, any social condition, living in any place, 
wlicthcr tropical, tomperaKi. or frigid: resident in a town or in 
the. country; and he mu.M do this witliout consideration of the 
dietary or the surroundings, with perliaps the sole excqition of 
bcing^iore intently awakt' to the ])os,si])le occurrence of the disease 
in lunatic asylums. 

As there are at pn'seiit no juicr*)scopical. bacteriological, j)ara- 
sitological, ha'inat ological , or clu inie..*! reactions which can be said 
to be (liagiiostic of tlic diseasi., with, jvrhaps, the solo exception 
of the p('.llagra-like sym])tums ]>r(Klaced by one of tJie American 
Commissions, by injecting delibrinatod blood ini o monkeys, and as 
these animal jiiijections are not within the range of practical politics 
for pur])os(!S ‘of dijignosis, w'c must trust entirely to clinical mani- 
fest ai ions. 

The carflinal signs of tljo disease may be summarized into — 
(i) the cutaneous signs, (j) the gasiro-miesiinal signs, and (3) the 
nervous signs. 

In order to make «i definite* <liagnosis, there must be either the 
presence or a definite Jiislory of the cutaneous signs of pellagra 
associated witli syinptoins belonging to one of the other groups. 

I. Cutaneous -When a person shot^'s more or less sym- 

metrical erythema, dermatitis, pigmentation, or a ctmdition more 
or less resembling clironic dry eczema on cither the backs of the 
hands, the dorsa of the feet, tlie face, the back and sides of the 
neck, or the front of the chest, especially if iJiese eruptions are 
limited by a more or less definite elevated margin to the areas 
habitually exposed to light, suspicion should at once be aroused 
that the msease is pelhigra. If a history can he obtained that this 
crupttbn appeared for the first time in si)ring or autumn, and more 
eflpfficially if a history of recurring attacks can be obtained, the 
suspicion becomes almost a certainty. If to these signs there arc 
addjed the fact that the skin symptoms become worse on exposure 
to-'the sun, or that there are at the same time disturbances of the 
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alimentary canal or of the nervous system, and especially if there 
is the presence or the history of vertigo, then the diagnosis is certain. 

2. Castro- Intestinal Signs. — Gastro- intestinal symptoms are 
usually present, but they may be extremely mild, and they may be 
absent. Those most commonly met witli during exacerbations are — 
Salivation, stomatitis, dyspepsia due to hypochlorhydria, diarrhoea, 
dysenteric symptoms, alternating with constipation, or simply 
constipation appearing or recurring in the spring or autumn. 

A diagnosis cannot be made by these symptoms alone, which must 
be considered in conjunction with the cutaneous in order to arrive 
at a conclusion. If no cutniicous symptoms arc visible, it is justi- 
fiable to place the patient in strong sunlight in order to see whether 
the dermatitis will .appear, 

3. Nervous Symptoms .— all the nervous symptoms early ex- 
hibited, the vertigo is the most common, and should ])c carefully 
inquired for, as 1 lie patient often docs not associate slight morning 
vertigo with the disease, and will tlicrcfore omit tomention ll.ofi cl. 

Other import aijt symi)toms {u-e the mclaheholia, the myas- 
thenia, the tremblings, and often curious delusions, and the irritable 
condition of llie temper, recurring in the spring or autumn; but 
these must be associated with evidence of skin lesions beiorc a 
diagnosis can be made. 

It will thus be observed tliat, while the diagnosis may be a matter 
of extreme simplicit in a t j-jiiccal case, it may also be one of great 
difficulty in atypietd cases. Pcrha])s |thc greatest difliciilty is 
met with in lunatics and young children. 

- 1. Lunatics . — In these cases th.e patient has been admitted into 
the asylum suffering from one of the well-known forms of mental 
disease, but most probably from melancliolia or dementia, more 
rarely from attacks of mania. It may be noted that at limes lie 
suffers from diarrha*a or dysentery, which is often assigned to what 
used to be called 'lunatic asylum diarrha'a* or ‘dysentery.* It 
may also be noted that at , times he spits considerably, wli'cli s'niidy 
means that ho has an excess of saliva; but, much more importantly, 
it is noticed that lie suffers from chronic eczema on the back of lus 
hands, from angioneurotic ccdcfna so called, both of which are often 
common in lunatics. Such cases require careful investigation, 
not with a view of making a diagnosis of pellagra, but with a view 
of excluding, ifj possible? the diagnosis that the case is really 
pellagra. 

2. Young Children . — In young children tl.e disease is vciy apt 
to be overlooked, and the red eruption on tlie face and hands, etc., 
followed by pigmentation, is generally attributed to sunburn or 
to eczema, while the alimentary disturbance is assigned to infantile 
gastro-intestiiuil derangements, and not connected with tlic skin 
lesions. A careful inquiry will show whether these symptoms 
have or have not a seasonal incidence, and in any case they d'i.ould 
arouse suspicion of pellagra, which should only be cl'minated after 
pareful inquiry. 
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Diflerential Diagnosis. — As the s^ptoms are divisible into 
three groups, so tlic discussion of the differential diagnosis is equally 
capable of arrangement under the same thre^ headings. 

Skin DisicasilS,— T he skin diseases which are to be differentiated 
from pellagra are classifiable into tliose resembling the acute 
cutaneous sjmptoms and those resembling the chronic cutaneous 
appearances. 

I. Resembling the Acute Dermatitis . — lender this headixig comes, 
first of all, erythema sot-arc, from which pellagra may be distinguished 
by the inflammation of the mouth, by the presence of the alimentary 
canal symptoms, and by the vcjrtigo, as well as by the fact that the 
pellagrous eruption at times appears on parts not usually exposed 
to the sun, and by the fact that the lesions in sunburn arc usualty 
very superficial. 

The same diagnostic points will help to differentiate pellagrous 
dermatitis from erythema or eczema due to winds, salt air, etc. 

The erythema on tlie face, hands, arms, etc., in cases of dermatitis 
venenata may simulate pellagra cl(»s(‘ly. The pellagrous condition 
may be diffmMitiated by tlio presence of gastrcT-intestinal nervous 
symptoms, by the less general extension of the eruption, by the less 
involvement of the eyelids, and bj’ the more acute course. 

From acarine dermatitis pellagra may be distinguished by the 
localization of the <jruption. which docs not appear on the trunk, 
by the absence of the vesiculo-jjapules and jmstules, and bj^ the 
absence of itching. 

I'rom alcoholic erythemata it may be recognized by the history 
of the attack and by tlie presence of the tjqnral eruption on the 
hands and feet. 

Some .authorities have, however, described, under the term 
pseudo-pellagra, of alcoholic origin, an erythematous eruption on 
the liands associated with nervous symptoms which is indistinguish- 
able from true pellagra, being, in fact, the same disease. 

From angioneurotic cedema it m.'iy be differentiated by the absence 
of marked (edema and the presence of more inflammation in the 
.skin, as well as by the more regular distribution of the eruption, 
and by the limiting line. 

2. Resembling the Chronic Dermatitis . — From chronic eczema 
occurring in mentally sound persons or in lunatics pellagra is 
recognizt?d by the typical distribution of the eruption, by the line 
of demarcation, and by the marked pigmentation, wdien present, 
and absence of pruritus. From chronic syphilides by the distritu- 
tion of the eruption, and by the absence of any reaction to mer- 
cury. Here mention may again be made of the dermotagra on the 
paim.s of the hands, over the olecranon, and about the knee, in 
clironic cases of pellagra, which is apt to be overlooked, or to be 
considered as points in favour of a diagnosis of eczema rather than 
of pellagra. 

From biotripsis (vide p. 2282), which it closely resembles, pellagra 
is differentiated by the limitation of the eruption to the areas so often 
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mentioned above, hy the presence of the line of demarcation. In 
biotripsis the ^in is dry and wrinkled, and may be thickened 
in pl^es with dark-coloured patches, alternating will* shining, 
smooth, inelastic, aftropliic areas; but this condition is by no means 
limited to the hands or feet, but spreads up the. arms and legs, and 
is not visible on the face. 

It is hardly possible that Kaposi’s disease (xerodermia pigmentosa) 
could be mistaken for pellagra, nor is ichUiyosis likely to be con 
founded with it. 

The wrinkled skin of the washerwoman’s fingers is liardly likely 
to be confused with the chronic thickening found in pellagra, 
though this disease is often found in women who wasli clothes, and 
who explain their own dermal condition in this way. 

Gastro-Intestinal Diseases.— Of ' all the gastro-intestiral 
diseases, sprue is the only one which in any way resembles jrellagra, 
which csin be readily distinguished therefrem by ll e presence of 
the skin eruption. It must, however, bi‘ remembered that the 
psilosis lingua: pigmentosa* of West Indian writers is really pellagra. 

Attacks of diarrjuva or dysenteric-like attacks *can only be recog- 
nized as belonging to the syndrome of pellagra if the dermal signs 
are present at the same time, or if they can be produced by exposure 
to the sun, or if there is a very definite history of theiV previous 
occurrence; unless, indeed, tliey are associated with marked 
ptyalism or bilateral swelling of tlie parotid glands, or some oilier 
symptom tending to indicate that jiellagra was the causc^ The 
special cases in which diarrhaa and dysentery require careful 
diagnosis arc those in which they occur in lunatics. 

Typho-Pellagra. — -In lliis diseast* the dermal signs of pellagra 
are sufficiently evident to enable its diagnosis to be made, as a ruh*. 
without difficultv, while the diagn(»sis of typhoid fever can be made 
by the methods already describi'd on i)j). 1389-1394. 

Nervous Di.seases. — Melancholia, dementia, mania, etc., can 
only be diagnosed as })elIagrous when associated with ils skin 
lesions; but here, care must be taken not to mistake the dermal 
signs of pellagra for chronic I'czema, etc. : but this point, having 
been already discussed above, need not again be argued. 

Prt^nosls. — ^'Fhis would appear to bo good in early cases in mild 
cases, and even in moderately severe cases, if the”i)atient can he 
removed from the pellagrous area and jdaced in good condition of 
food and hygiene in a non^})ellagrous area. 

But predictions as to a cure must l)e guard(‘d. and it must be 
remembered that cases have: relapsed after two. five, and even 
fifteen, years’ intervals. 

In severe cases the prognosis must be guarded, and the low blood- 
pressure remembered, as well as the possibility of sudden death 
from exertion after lying down. 

Cases of typho-pellagra have a high mortality, and here the 
prognosis is obviously bad. 

Complication with ankylostomiasis, tuberculosis, etc., also 
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render the prognosis more unfavourable, as docs conlinftcd residence 
in a pellagi'ous area. 

Treatment. — ^Thcre can be no doubt that the essential basis of 
the treatment of pellagra is to remove the patient from the pel- 
lagrous area in which he has been living to a non-pellagrous area; 
and, secondly, to give a good and liberal diet, preferably without 
any admixture of maize, although Devoto has shown that good 
maize not merely docs no liarm to pellagrins, but is very suitable 
for some of them, as it is 1 heir usual diet . If this is done, most early 
cases cjuickly improve, and apparently are cured, but, unfortunately, 
this is not so, bt^causc. even if they remajn under these excellent 
conditions, sooner or later a recrudescence occurs. These recru- 
descences may bo mild, but .it any time they may become severe, 
even when maize is excluded from the dietary. 

Arsenic . — This being so, it is obvious that some medicinal treat- 
ment is mce'-sary. m aiMition to change of locality and diet, and 
apj)arontly the best leinedy is arsenic in some foim. Of all forms 
ol the drug, that mosi commonly in ute. and also much vaunted, 
is ‘ atoxyl.' which is admiiii^tend by intramitsciilar injection of 
H gi ains jH-r dic-ni. 

Other methods of giving arsenic are salvarsan, neosalv.aisan, and 
soamin. 

Other Tiietliods <irc the o'lyKite ol soriiiiTn, administered in 3-’grain 
doses l)y intr.amuscidar iiijet tion uvt.ry third day until three doses have been 
given, and then every se* ond dav unld three more doses have been adminis- 
tered, and then increasing to 5- grain do»es every bccund day until the symp- 
toms have inipro veil. 

Associated with these injections, it is as well to gi\c liquor 
arseiiicalis in small doses internally', .and to contini.c this inter- 
ruptedly for some three months after the symptoms ha\c dis- 
ajipeared. In addition, it is as well to repeat the liqi;or arsenicalis 
some weeks before the advent of spring, and to continue it inler- 
mittciilly' into llu* summer for a few yxars after an attack, in order 
to attempt to guard against the almost inevitable relapse. 

Radio-Active Serum.— Nicolaidi has devised an artificial organo-minera1i7.cd 
rarlio-activc scrum from lioisu serum, together with all the organic and 
mineral salts of the blood, in a solution saturated with carbon dioxide pas, 
which was then rendered railio-active. This scrum is administered by injec- 
tions until twenty to twenty-five are given, when, according to the author, 
supportcKl by several eminent autlioriiics, most remarkable improvement 
in the cases resulted. 


Symptomatic Treatment. — The patients must be protcclcd from 
the sunlight by clothing, veils, hais, glo\es, etc., and the deima- 
titis must be treated by emollient lotions, such as cah mine, soothing 
and dark ointments, such as ichtliyol in laiiolinc. 

The indigestion should be treated by a mixture containing dilute 
hydrochloric acid and infusion of gentian. 

The diarrhosa and dysentery sliould be treated as indicated on 
p. 1854 for bacillary, or on p. 1834 for amabic, dysentery. 
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With r^ard to the nervous symptoms, the irritation on retiring 
to bed and the sleeplessness should be remembered, and combated 
with cool bathing, and, when necessary, by doses of bromides, 
which, however, are apt to increase the dejiressioii. 

The vertigo should be borne in mind, and precautions taken to 
prevent accidents being caused byJt/j^ 

The mental condition should be cheered by pleasant surroundings, 
and in severe cases a watch taken to prevent the suicidal tendencies 
taking action. 

Diet. — ^The diet must vary with the condition of lliC* digestion 
and the bowels, and during attacks of dysentery or diarrheea that 
laid down on p. 1858 should be adopted. 

Complications. — Search should be made, for signs of ankylosto- 
miasis, ascariasis, etc., tuberculosis^ mahu-ia, etc., and these should 
receive their appropriate treatment. 

7 'yplio Pella^a . — ^This serious comjdicat ion, which is really only 
an attack of enteric fever in a}>elhigrin.in whom tlieacute symptoms 
at once become aggravated, must be tn^ated by a combination of 
the treatments laid down f(»r i‘ntc*ric f< \er on ]>. and jielhigra, 
as above. 

Prophylaxis.— As the aetiology of pellagia is unknown, it is 
obvious that remarks as to propJi^daxis must be more or less specu- 
lative. It docs not appear to be directly contagious, and thciefore 
isolation, quarantine, etc., .apjicur to be useless. 1 ri accordance with 
certain ^etiological views, it is advisable to attempt to avoid being 
bitten by flics in tbe early morning or late evening in the endemic 
areas by the use of protective, veils, fly-bruslics, etc. Trotcction 
sigainst the sun, as described above, is also of great imjiortance. 

It is obvious lli.it the coiisuinjdion of diseased or damaged maize 
must be injurious, and the action talcen by the Italian Government 
to prevent the sale of bad maize is not merely highly commendable, 
butmustbemost beneficial to the community at large. 

Further, the excellent atlemjit to find out every pellagiin by 
means of local lists is good, as it enables tlie Government to know 
exactly the condition of tliis dreadful malady, provided the lists 
arc carefully compiled; on the other hand, if tlicsi^ lists lire in- 
accurate, they may result in much misconception of the incidence 
of the disease. The provision of one gotxl meal a 'day to poor 
pdlagrins during the spring and autumn is, in our opinion, highly 
to be praised. That these meals are good, we can certify from 

{ lersonal experience. We fail, however, to sec the utility of the 
ree distribution of salt, but it docs no harm. 

The methods adopted by the Italian and other Governroents may be 
BummariKcd as follows: — 


I. Laws and Pegulations, 

(а) Prohibiting the importation and sale of spoiled corn. 

(б) Government inspection of all corn dried, Htorc<l, or consumed. This 
includes the erection of public siorcliouses. 

(c) Provision of desiccating plants to dry corn. 
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(iQ Cases of pellagra to be reported, and lists to be kept and emended 
every year. Unfortunately, they are not always very accurate. 

(r) J«'orniatioii of locande banitarhc — i.c., lutchens where excellent free 
meals arc given to pellagrins, and, it is to be liopuil, to other deserving poor 
people also. 

(/) l''rce distribution of 17I poiinils of salt to every adult peU^rin and 
IX pounds of salt to every child pellagrin per annum. This distribution is 
arranged by a ticket system. 

(^) Establishment and upkeep of pellagrosaria — i.^., special hospitals for 
the li'catmcnt of pellagrins 

(A) Eslablislimcnt ot pdktgrological commissions in every province aEceted 
with pellagra, with power.s to work the laws and to investigate the disease. 

(1) i«'inancial supply. 


2. Formaiiou of Rural Bakeries. 

Model cerftral iKikehousc. lonlniUed by llovcrnmcnt, m which the only 
bread allowed to 1 *e used is baked frum good, wliolesonic wheat-flour. The 
best motlel we have set 11 u.i*! in tJic 'JyioJ. 


, 3. Improi'emvni oj Agriculture. 

(a) lly cattedre amhuUinti^ or t.iriners' institutes, dd^igncil to teach locally 
motlern'meliiotls oi ugiicullure. with the reMdl that the larmers become less 
poverly-nti icken. 

(#j) Advising the farmers lui l<ingc‘i lo ]ilaiit second crops of interior qualities 
ot maize, tailed quarantiuo [Ztci otai^ u. and niufuantiuo (Z. mais 

0. subprei'iox), which, being galherinJ in the wel month ot October, w'cro 
often only half -ripe, and soon deiayeil. 

(c) Ity organizing agricuUural whuh indude the exhibition of maize. 
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CHAPTER LXXIV 


DISEASES OF THE MOUTH, THROAT, 
AND STOMACH 

General remarks — Oral in for lions- -Thrush --Gin{(ivitis — hingual alleclions— 
1 lalzuun - - Tonbillar alfrctioris - - Gastru* iseases — Kart h-eal ing — B«j 1- 
yando spew -Knlala^tlo — KctcTcnres. 


• GENERAL REMARKS.* 

In this cliaplcT wc make some l•(*ma^ks concerning the disefisns of 
Ihcmoiith and the stomach . which we wilJ jnefacewilJi a few general 
stalcmeiils couccruing Ihc intc^stines. as this is the most convenient 
place fur so doing, though we descrilie the more important diseases of 
these parts of the alimentary canal in sep.irate chajders. 

External hernia is common, but internal lieniia is rare.; -we have- 
only met with one example, and then of a most unusual form, the 
displacement being through a lupture in the transverse mesocolon, 
forming a hernia into tlie lessiT sac. This hernia j)robably look 
place through the recessus inlerm<isoc*)licus transv(*i siis (Brdseke). 
Intussusception and vohiilus «ire known, as well as intestinal 
obstruction due to bands, and we liave met w'ith one unique case 
of fatal intestinal obstruction in a nati\ e found dead, caused by the 
compression of the rectum against the pelvic wall by an c'liormously 
distended bladder, which we had not iJiought to be jxissible. 

Cancer oj the howds is by no means uncommon. Tuberculosis of 
the bowel is generally secondary to tuberculosis in some other 
re^ons, but we have seen primiu-y tuberculosis. Appendicitis is 
quite common in both Europeans and natives, aiid is caused by 
bacteria acting either directly, or introduced by the action of 
Trichuris and Ascaris. Appendicitis of schist osoniic origin has been 
recorded'by Mursell. 

In previous editions we called attention to the freqmmcy of 
intestinal sand. The true intestinal sand of animal origin composed 
of dark grey or colourless gritty particles, and largely compose! of 
lime salts, is occasionally met with, but fiir more common is the 
so-called pseudo^intestinat safid composed of undigested remains of 
vegetable food (bananas, etc.), which maybecoqie encrusted with 
earthy salts. Delgado Palacios has called the condition ^f^cal 
sarcoma.’ In. these cases there may be diarrhoea and colickj’ 
pains. 
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If 

^ Uronema caudatum has been recorded by Fischer, in 1914, in the 
diarrhoeic stool of a European in Shanghai. Two days later only^ 
cysts were present. 

ORAL INFECTIONS. 

The protozoal parasites reported as being found in the mouth 
are: — 

Loeschia gingivalis (rros. 

Leishfnania tropica Wright, var. americana Laveran and 
Nattan-Larrier. 

Spiroschaudinniadentinm Miller, and many other sjurocha'les. 

Sjnroschaudinnia huccalis Steinberg. 

Treponema mucosum Noguchi. 

Triponotna macrodeniium Noguclii. 

Triponema microdeniium Noguchi. 

Fl^ellates liavo also been recorded. 

Gongylonema pulch; um . — filaricJ worm is a parasite of the pig 
in Europe and America, but was described, in 1916, by Ward as 
occurriiig in the low(!r lip of a girl, aged sixteen years, at JcffcTSOii in 
Arkansas. The worm wan 42*1 millimetres in length, and tapered 
slightly at each extremity, of which the anterior was ornamental, 
by a system of ciiticular tubercles, while a cuticular ridge ran along 
the lateral line. 

The inost common and perhaps most serious affection is Pyorrhoea 
alveolaris, in which condition pus wells up from alongside tlic roots 
of the teeth, while the gums become swollen, reddisli, and inflamed, 
the teeth loose, and general septic absorpt ion or infection may result . 

The organisms associated with this lesion are innumerable. — 
amcebae, spirochastes, bacteria, etc.— tmd, therefore, the- causal germ 
is unknown, but the treatment is quite clccir — ^\dz., to remove all 
teeth which are too far decayed to allow any hope of improvement, 
or which are viewed as dangerous from a general health point of view. 
Having done this, the next and most important point is ionixaiion 
with zme sulphate. 

Apart from this, all bridges, crowns, and fillings have to be viewed 
with suspicion in the tropics, and vogue septic conditions, diarrha'al 
or even dysenteric-like sympt oms, and more especially inflammatory 
changes about the jaw, shoulil lead to careful examination of teeth 
treated in this manner. 

It will be remembered that streptococci are apt to enter the system 
alongside the teeth and via the tonsils, and, therefore, the strepto- 
coccal infection should be thoroughly and carefully treated. 

The injlanmaiions oj tU tonsils, diphtheritic, pseudodiphtheritic. 
and streptococcal, are common in the tropics, though diphtheria is 
somewhat rwer than in temperate climates,' and require careful 
treatment with local antiseptics and either serums or vaccines. 

Salivary calcidi have been reported by Christopherson, and are 
c^tainly not uncommon in Europeans and natives, and arc apt to 
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recur after removal. A favourite seat appears to be the sublingual 
iuct, where the calculus is apt, on superficial examination, to Jac 
nistaken for an enlarged lymph gland. 

Espundia or oro-nasal leishmaniasis is fairly frequently met with, 
and is described on p. 2175; while ganf^osa or its syphilitic counter- 
part is frequently seen, and is described on jjp. 1876-1879. 



Fig. 742. Lki coplakia. 

Leiicoplakia uincl cancers of the lips, checks, and tongue Jire fre- 
quciilly met with in the tropics, and appear in a curious way to be 
related to mycetoma, via ihe condition called paramycetoma [vide 
Chapter XCIfl., p. 2145). 

THRUSH. 

Synonyms. — Saccharomyretio .stomatitis. Oral oi(Iiomyco<«is. French, 
.Muguet, Millet blanchot; Italian, Mug}u*tto; German, S( hwainchrn. 

Daflnltlon. — A stomatitis, or, more correctly, n groiij) of stomatites, 
characterized by the presence of creamy white i)iitches, believed in 
the past to be produced by Oidium albicans Kobin, while at the 
present time it is recognized that they lUcay be i)roduced by a multi- 
plicity of fungi. 

Historical. — ^The affection was clinically known to Hippocrates, 
forming part of the irrofiara d<#> 0 o 5 Sca described by him. It was also 
certainly known to Galen under the term of aphtha alba inJanUim. 

Sauvage called the affection aphtha lactamen, and B.i t email aphtha 
lactantium. 

In 1839 Langenbcck first discovered that the condition was due 
to a fungus. It is interesting to note that the thrush case, micro- 
S'lopicilly investigated by Langenbeck, was a patient suffering 
from typhoid, and that Langenbeck suggested that the fungus 
might be the cause of this malady. 
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Berg in Stockholm, in 1842. studied the condition veiy carefully 
and gave some details on the morphology of the fungus, while Voj 
demonstrated the contagiousness of the malady. Gruby, in iR 
considered the fungus to belong to the genus Sporotrichum, aii 
called the affection aplithaphyte. 

Robin gave a full descripti<in of the funjfus in 1847, and considered 
it to be closely related to Oidium Itickert, which attacks the leaves 
of vine-trees, and to Oidinm lactis. In 1853 he called it Oidium 
albicans. 

In 1866 Hallier considered the fungus to be a Stempliyliiim, and 
called it Stemphylium polymurphum. In 1868 Quinquaud created a 
new genus. Syrin^ospora, and named the fungus Syringospttra robini. 
In 1877 Grawitz consid(Te<l the orgcinism to be identical with 
Mycoderma vini. 

In 1878 Rees ])laced tlie fungus in the genus Sacchdrofnyces 
(S. albicans). In 1S85 Plant grew it in pure culture and considered 
it to be identical with Monilia Candida Bonorden, which is often 
found in cow-dung. 

In more recent tinn*s tin* condition has been studied by Klemperer, 
Roux, Linossier, Vuilleniiii. and others, wdiile Castellani has shown 
that the affection may be cau.sc‘.d by a multiplicity of fungi. Pijper 
has recently described a case of thrush in South Africa due to 
Hemispora rugosa Castellani. 

Climatology. — ^'Phriish is ver^^ common throughout the tropics, 
but it is found also very freqiuuilly in temperate and cold climates. 

Etiology. — ^It is generally stated that thrush is due to Oidium 
albicans Robin (synonyms: Monilia. Saccharomyces. Parasaccharo- 
myces. Endomyces. Svringospora albicans. Syringospora robini, 
Stemphylium polymorph HfH). but the researches of Castellani carried 
out both in the tropics an<l in t<*mpcTatc zones have shown that the 
iermOidium albicans has been used to cover a multiplicity of fungi, 
and that the affection may be caused by hyphomycctes belonging 
to different species, genera, and families. The fungi ca]>able of 
producing thrush may be classified as follows: — 

Fungi imperjeefi : - 

Genus Monilia Pitsooii. ^ 

Genus Oidium Tank. 

Genus Hemispora Vuillemiii. 

Ascomyceiaccas 

Genus Endomyces Li)iki 

Fungi oj Genus Monilia Porsoon. — Pungi of the genus Monilia 
Pcr.soon are by far the most frequently met with, and there is little 
doubt that the fungus described by Robin under the name Oidium 
albicans belongs to this genus. For details on fungi of this genus the 
reader is referred to Chapter XXXIX., p. 1079. The species most 
commonly found in the tropics are of the types Monilta tropicalis 
Castellani, Monilia pinoyi CzsiaMoxa^Monilia parapinoyi Castellani, 
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less freguehtly of the Monilia bronchialis Castellani type and other 
types, while Monilia albicans Robin scnstl siricto is seldom found. 

♦ 

In c^es of thrush in ]liOn<lon Castellani iholalofl 111 IQ13 fungi of the types 
Monilia pinoyi Castellani, M.parapinovt Caslclliini, A/. /oirffwfwsw Castellani, 
Af . melalondinensis Castellani, Af . bronchialis Castellani. occasionally A/, tropi- 
calis Qistellani. and rarely other types. 

Fungi of Genus Oidium Link. — ^'Fhc following fungi of the genus 
Odium have been found in a few cases of thrush ■Oidium mafalense 
Castellani, Oidium rotundatum Castcillani, Oidium asieroides Castel- 
lani. The same species have been found in the expectoration of 
certain cases of bronchitis, and Oidium rotundatum and Oidium 
asteroides also in the faeces of certain cast's of enteritis. 

Fungi of the Genus Hemispora Vuillomin.— 'Fho fungus Hcniispora 
rugosa Castellani, found by Castellani in certain cases of subacute 
tonsillitis and cases of bronchomycosis, has been recently observed 
by Pijper in a peculiar case of thrush in ijouth Africa. 

Fungi of Genus Endomyces Link.- -Viiillemin in old cultures of 
so-called Oidium ^Ibicans Robin found asci, an<1, therefore, con- 
sidered the thrush fungus to be an cndoiuyces. Vuillemin's findings 
were not confirmed, and Landrieiix created a new si)ccies for the 
fungus in which Vuillemin found asci: E^idomyccs vuillemini Land- 
rieux. 

Predisposing Causes. — ("leueral weakiu'ss, marasma. and the late* 
stages of tuberculosis and diabetes, favour the development of 
thrush, though at times pcrfcKdly sound individuals may' suffer 
from it. 

Symptomatology. — On the mneons membrane of the cheeks, soft 
palate, and toi^uc, white small spots a])pi*.'ir. which gradually 
spread. There is often a certain d<‘gree of inllarninalion, and the 
oral mucosa may be red and swollen and the saliva very acid. 
Nursing and chewing are painful, and int.mls and cliildren willi 
thrush have often diarrha'a. Certain authors, however, maintain 
that the severe signs of stomatitis are not due to tlie thrush 
fungi; bacteria and other organisms would be the real cause of the 
oral inflammation, which would mepare tlie ground for the fungus 
to thrive, and by abundantly growing produce the white patches. 
Thrush not rarely spreads to the pharynx and the upper portion of 
the oesophagus. It is interesting to note that t lu' fungus grows from 
the suriace downward fairly deep into the mucous membrane. 
It was believed at one time that thrusli never affected cylindrical 
epithelium. Tlirushruns a variable course, and in many cases shows 
lutle tendericy to spontaneous cure. 

OUnleal Varieties. — In cases of tlirush due to Oidium rotundatum, 
Oidium asieroides, and Monilia zeylanica, tlie colour of tlK* patches 
may be yellowish instead of creamy white. The same appearance 
has been recently noted by Pijper in .an interesting case of thrush 
he has carefully described in South Africa, due to Hemispora rugosa 
Castellani. 
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Diagnosis. — ^The diagnosis can often be made clinically, the 
creamy white patches being characteristic, but it should alwkys 
be confirmed by the microscopical examination, which will rww 
a large amount of mycdial threads and conidial forms. If it » 
desired to know the stiological variety of thrush the patient is 
suffering from. cultiuraJ meth^s are necessary. These arc described 
in the chapter on Bronchomycosis (see p. 1888). 

Prognosis. — ^Thrush se is not a serious affection, but its occur- 
rence in cachectic patients is a bad omen. 

Treatment.— Glycerine of borax applied to the patches several 
times a day is efficacious in many cases, or an aqueous solution of 
borax (i in 30) may be used. Tho addition of honey to the latter is 
to be dcprccntcd. In resistant cases the addition of carbolic acid 
to the glycerine of borax, 10 minims to the ounce, will be found 
useful. In marasmic cliildrcn or ailults suffering from some incur- 
able disease any treatment may fail to bring about a complete 
disappearance of the* thru A. 

Prophylaxis. — Tn«tho rase of infants tliore is n(» doubt that in 
many cas<*s the inbxtion is carried by conlitmiiiatcd nursing bottles 
and iheir rubber, nipples. These should, therefore, be kept scrupu- 
lously clean. As regards children, and more especially adults, auile 
a number of tlicAi, altlioiigfi in a])])arenl jierfcct health, haroour 
thrush fungi in llte mouth, and are. therefore) canriers. In them 
the use of gjkciliju; tooth-pastes and mouth-washes is to be re- 
commended. 

GINGIVITIS. 

During the last few years much attention has been paid to 
gingivitis, or inflammation of tlie gums, which may be divided into 
simple gingivitis, pyorrhoea alveolaris, and -ulcerative gingivitis. 
They arc .all of tropic*! importance. 

Simple Gi^ivitis. 

In tliis disease the gums are bright red in colour, especially nciir 
the margin, becoming normal when traced towards the buccal' 
mucosa. The interdental ])apillsci^c swollen, but arc neither pain- 
ful nor ulcerated. There is no odour, no pain at night, <ind no 
enlargement of lymplTglands, but the teeth may be covered with 
tartar and sho\v food debris. A carbolip rose-water mouth-wash 

per cent.) will be found useful. 

* 

Pyorrhcea Alveolaris. 

This is a chronic condition, in which thfre is little sign of inflam- 
mation of the gums, but in which, pus can by pressure be iwadg to 
exude from the peridental pockets. If it is allowed to proce^ 
uucheCked it will produce ulceration of the bottom of the perideatal 
suIcuS and destruction of the periodontal membrane, and will set 
up a rarefying osteitis, which will injure the bony socket and loosen 
the teeth. 
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Ubseratlve Gingivitis. 

' Synonym — -Mai dc Bocha. 

’ • This was studied by Miller, an Ama*ican dental surgeon, in i8iS2, 
who first s;iw the spirochailes and the fusiform organisms which 
Iverc subsequently described by Vincent, in 1898, as the causal agent 
of a menibrano-ulcorativc pharyngitis and tonsillitis, a mcmbraiio- 
ulcerative stomatitis, and a membrano-ulcerativo gingivitis, two of 
which arc commonly present when a case comes to bo noted, 
although.the gingivitis is nearly always the x^rimal disease. 

All forms {ire common in the tropics, and their relative frequency 
has been investigated in Palestine by Schimeoiii-Mccklor, in 1917, 
who found that 78 cases of mouth disease could be resolved into 
28 cases of ulcerative gingivitis, 17 of ulctTati^*e stomatitis, 0 cf 
Vincent’s angina, and 27 of mixed t3'pes. The whole subject has been 
ably studied by Bailow in 1914, Bowman in 1916, by Taylor and 
McKinsty in 1917, and by CoK'or, in 1918. There are tiiree varieties 
of thc‘Coniplaiiit — viz., the acute, the .siil)acule,<ind the clironic. 

Aeute Variety.- -Tins is an acute iiilhiinmation of the margins 
'of llie. gums, of gradual oiisi't, but which si)reads rapidly ami causes 
ulceration of the interdeutal papillse and sloughing of the gums 
around the. necks of the teeth, jiiid in sev(Tti- cases ulceration of the 
oral mucosal, associati'd witli malaise, fever, and enlargcm(*nt of the 
lyuiph glands, Inemorrhage ironi the gums, and pain therein, 
especially at night, bad taste in the mouth, olfeiisivc breath, difficult 
and painful rnastibation, and loose and lender teeth. There is 
.wdema of the interdeutal papill.e, which are bluisli-red in colour or 
Covered with a brownish frnibJe slough. It usually attacks H^e 
gums aTOiiud the upi)cr incisor leeili, but may begin anvAvluTC where 
food tends to accumulate. It'spre.ids Jroin ))i*r>(m to person, but is 
commonly met with in jiersoiis living iiiuler bad conditions. 

Subaeute Variety.- --'riie gums are sjumgy and tender, and a whitish 
polliclc often forms >\hieh on superlu iaLe.xaiiiinlltioii may give the 
appearance of a purulent exudate, fhe conililion often spicads 
40 thi^chocks and Ups, and may involve the soft and hard ]>alatc 
and even the tonsils. The pelliclfe after a time separates, l(‘a\ ing 
an eroded surface which gradually dei'pens. , 

Oluroiiic Variety. — If untreated the acute and subactite varieties 
pass into the chronic, and >cad in a year or so to destruction of the 
bony sockets. 

' Tyeatmeilt. — The best treatment for lliese infections is to remove 
the tart:ir, disinfect the month witli a sjiray ol peroxide of hydrogen 
•or of glycothymoline, and tlieii to. treat by umization witJi zinc 
sulfihate, and ^aflerv^'ards to use. antiseptic washes of sanitas or 
similar' prepcirations. Roberts rocomiiiends the. local apjdieation of 
the following : Hydrogen peroxide Jv. , vinutn ij)ecac. ;;ui- , glyceriii 5v. , 
aq. ad Sviii. 


xio 
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LINGUAL AFFECTIONS. 

PiiIcIk's of Leucoplakia of Iho touguo nrv common in natives, and 
may be oi various origin- - sypliililic, framlut tic. or due to irritation 
caused by smoking or chewing various substances. Case of the 
so-called Circinate pityriasis lingu» or Annulus migrans arc not 
rari*. Lingua nigra is o(xasi(»nally si'eii. We have already called 
attention t(» tin* dark patches found on iJie longue in natives, and 
wiiicli by some wiiiers have been d<-^:ribed as a sign of ankylo- 
stomiasis. 'I'hese pigmenletl ])atches are roundish or oval, and 
m iy be (ouiul «ils«> o:i the gum-., the inueosci oi the lii)s. on the soft 
and hard jialati*, and are apj)an'ntly congenital. A condition 
which might be c.illed Red or Purple tongue, and wliich often 
puzzles ihe newly ariixed nndic.il rn.ni. who does iu)t know its 
iU'igin, is eMieiiu ly eenuiMui Mi ( exliiu aiiuuig the coolies and 
lower-cla^s n.uivi -. .lud is >nu])l\ due to chewing betel. The pig- 
mentation slowly dis.i])}H ai - on ihe native discainiiiiuing the use of 
betel, t'ases ot Furrowed tongue (sciolal loijgue) .ue not rare. 
Wi- liiiw sciMi a iMse i»i Fordyce’s disease (pseudo- colloid of the 
lips) m a hall c.isie. A ('ase oi Cheiitis exfoliativa in a Kiiropean 
holy «iud i-.ases ot Perleche htiv«- been observed by us among 
ICurojieau i'hildieii. I’nder the teini scii^njia/ teemreni nkeralum 
of the lips, trros has deseiibe«l a \eiy superlieial ulctTation on the 
Itnver lipo in Algerian moixes whieii is very common in the hot 
season, and is diu', .ixconling lo him. to a <li]dobac.illus. 

Pityriasis Linguae Spirochaetica.- riiiscoudit ion has been described 
by (■.aslellani. I'lieie i-. as a lule no sign oi acute inllanimation 
and no ul( ers. but tin- dorsum oJ the longue is (i>\eied by a thick, 
persi'^ieiit, whitidi Vi llowisli or gi e\ ish-bi owiiish Im. winch on 
miei os('oj)ical i \amiii.iiu)u stini>, to » onsisl st»Iely ol innumerable 
sjiiriiclueti-s, Willi soiiir rjiillu lial ci lN. ( U com a b w sjurocliietes 
aie alwav.s lound in siiMj)ing> fuim tlie tongm*. but ne\er in such 
eiioi moils amounts. 

HALZOUN. 

Definition, ilal/onn i- tlu' iinasiini ol ihe ]>}iarynx by the 
adults ol Fasciola licpunca /J-iim.eiis. I75^'). wliicli cau.se dyspna'a, 
dysphagia, and ^o^l<■llIlns ^^■\erl■ s\inptoiiis, and even death. 

Historical. In Kliouri lUsi-rilKici tins diseu'ie as oc'ctuTing 
in Northern Lebanon. 

AStiology. -riie diseasi- i-- * aiisoil bv eating raw liveis, esj)ecially 
raw goat (f aFr (4 kin ns Jannaiis) livers, w hii h are infected witii 
Fasciola hcpaiii a (l.inna iis. I75N1, when tin* worm (p. 565) fastens 
Jt.sdf on to tin* mucosa of the j»haryn\' and sucks Idood. 

Symptomatology. -'I'lie jKitieiitssullcT from dyspiuea, dysphagia, 
dv-'phoniii, and (nu'ige.stion of the head, and occasionally die, but 
uKjre iisu.'dly, after lasting from a few lioiii s to a few days, the victim 
^ oilin'* ami the j>arasites an* expelled, and recovery results. 

Treatment. —An emetic will cause the jiarasiles 10 come away. 
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TONSILLAR AFFECTIONS. 

K\Trv tonsillitis mol with in tcmj)orato ilijniilosiN obsiMvod 

also in 1 lie tropics, although there is no doubt 1 hal I on^illar and, throat 
affections arc less frequent in warm climates than in cold. Dipli- 
theria is on the whole less frequent than in tenii)erate zones, |but a 
fairly large number of cases occur in ev(Ty tropical countrj’. Wi- 
hav<^ seen ;i number of cases of follicular tonsillitis and other strepto- 
ctKcal affections; quinsy or tonsillar abscess is not raie, and cases 
of Vincentes angina occur, flue tt> \'iiicent’s liacillus fusiformis in 
association ver^^ often with 
spirocluetes. \Ve do iu)t 
propose giving a description 
of Vincent's angina, wliiili 
may be found in any text- 
book on g< neral medicine 
but we would call alt» nlion 
to the possibility^ of mis- 
taking it for a ''Nphihtic 
c(»ndition t'crlain anlhc. pi- 
ties statt' tliat WaNseiin.inn 
reaelioii is [lositive in \ in 
cent’s angina, l)iit in our 
exp(*ii«mre till'' is n<»t m). 
and we e«in conliini tlie 
researelus of I ayloi and 
others, aeeurdiiig to wiii< h 
Wasserih.inn j eviction is 
negative in \’ini'.ent's angina, 
excejit. of couise, whiii il 
tlevelops in a syi^liiiilic 
person, ('a^'s ot toiisilht im- 
possibly dm* to timo'ba' and 
ilagellates have also Ix-eii 
recorded. We ])rn])ove - 
ing a tew words «)ii eerlain 
affections ol the tonsils io 
which little attention has tar been paid ■ \ iy . my«-oli(' iiifcclions. 

Tonsillar nocardiomycosis and lesions ot tlie' tonsils due to 
Nocardia hovis and otlnT sjieeies ol the gemns Xoeanlia aiul 
Colinistreptothrix have been plaeed on record, but wc desire tt) call 
attention to the comparative Irequencv ol a granular Nocaidiasis 
of the cry'pts wliich mav lead to the formation oJ tonsillar cahnli. 
The affection, which is not new. but is little known, runs a chronic 
course and is not ])ainful. The patient oliefi ch»es not (ome to 
consult the doctor hetaiise of sore throat, hut because <»f the un- 
pleasant odoiu* of the breath. On exainiiiatioii the teeth and gums 
may be (piite liealthj', but on examining the Ihioat small whitish- 
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yellowish spots will be seen on the tonsils; these spots are in reality 
the surface portion ot granules contained in the crypts, and may be 
extracted with more or less ease. Yhese bodies when sqiiaslied 
have a vtiry offensive odour: und(T the microscope they consist of 
masses ot Nocardia-like organisms at times, at other times masses 
ot leptotlirix; in certain cases both Nocardial fungi and I-ej)totlu:ix 
are seen and various bacteria, and even ])i()iozoa such as ama^bo: 
and flagc'llates The nocardia fungi are very diflictilt to grow. 
After several years the masses in the. crypts miiiy become calcified, 
and real ctdculi may be tormed. which at times are the starting- 
point of some very severe iiillanuualion. 

Varieties of Tonsillonoamiiusis.— (Uinically the usiial form is the 
yellow or whitish type. A case observed by (Uie of us was charac- 
terized, however, b\' tli<‘ jireseiici* of black granules, from wliich a 
nocardia similar or ideiiticai to Noundia ni^ra Castcllani, 1912, was 
grown. 

Tonsillar monlliomycosls.- Moniliasis ol e tonsils has beiii 
described by Caslfcllaiii. Three types lua ‘ distingiiislied: the 
acute, the subacute, tlie clinmic. '\'\w acute tyj>c important, as 
such cases have often been taken lor diplitheria. The tonsils are 
covered by creamy white patches, which at limes extend to the 
soft palate, the pharynx, and larynx. Theie is dilViciilty in swallow- 
ing, and the patient may hate some lever. Dijditheria is often 
suspected, but the microscojncal and cultur.il I'xamination clears 
the dicignosis at once. 'I'he fungus most commonly found in 
Ceylon is Monilia tropical is CastelJani. ('rises of mixed infections 
of diphtheria and moniliasis liave oceasionally bei'n sei'ii I>y us. 

In the. subacute and chronic types oi moniliasis the subjecti\e 
symptoms are often nil. Mie diagnosis is liased on the niierosi opieal 
examination. The treatment consists in ajijihcatioiis of gljxerine 
of borax and of ('arbolic acid. 

Tonsillar Oidiomycosis.- 'J'lie condition is due to fungi of the 
genus Oidium I-iiik. ('liiiically the affection is very similar to 
moniliasis, but in the case lu which Oidhnn rotundatiim Castcllani 
was found the jiatches were yellowish and not wliiti-. 

Tonsillar Hemisporomycosis.- In certain cases of tonsillitis in 
Ceylon Casielliini found a fungus which he had ])revioiisIy observed 
in cases of broiic.homycosis. lie w.is «loubtfuJ about the classifica- 
tion of the. fungus, ami at first j>laeed it tenii)orarily in the genus 
Monilia, naming it Monilia mimosa ('astellani, 1909. Kceently Pinoy 
has placed it in the genus Hemis^jora, the. name of the fungus be- 
coming Hemispora rugosa. 

The case in which the fungus was first observed had been susjiected 
by the house physician to be a case of diphtlmia, as the patient 
complained of great pain in swallowing. There W'as fever, the 
submaxillary lymphatic glands w'ere enlarged, and on examination 
of the throat several greyish i)atclies were seen on the left tonsil 
and on the soft palate. At times, however, the patches arc yellowish. 
Under appropriate treatment they become smaller and smaller, 
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but one or two small spots remain oftenior weeks and even months. 
As reg^ds treatment, painting with a 5 or 10 per cent, solution of 
carbolic acid is found useful. 

GASTRIC DISEASES. 

All forms of Dyspepsia are common, but hypen-hlorhydria and 
formeiitatioii are i‘spivially common in our i'xi)('i'iencc. 

Ulcers and Cancers of tln‘ stomach arc met with at times, as 
well as dilatation of the veins at the lower end of th(‘ esophagus, 
leading to severe h»Tmalemesis. In children Pyloric stenosis has 
been seen several times by ns. We havi* nu*t with one case of diffuse 
inflammation which resembled ‘phlegmon of ilie stomach’ in its 
gastric svmploms. but which was associated with other signs iioiftt- 
ing to a moia* general j>oisoiiing of the system. 


EARTH-EATING. 

• 

Synonyms.— Cleo|jliajry. Emuh : Mai d'estoniac. 

Remarks.- - ■f{nrlli-i*alim» is 1 onimon in many ])arts of the tropirs, especially 
in certain parts oi Alrica (c c*. the Sudan ami Siuilicrn Tunisia) ixnd Asia 
(Malasia. Java, lloriico). bui is vilwi vnl al'io in I einperalc Zones, in Kiiropc, 
Noi Uiern C'.hiiui, ami ja])aii. ll is cuintnon in i hildreii ami pugiuinl women, 
It IS bclu v<*d to l;c ac(|inrrd bv the ehildieii being left to crawl about and eat 
anything which loiiic'^ to hand, h is also acijuired by bi*ing taken ‘as a 
remedy Jor syphilis and other diseases. 

(yhrjsto])licrs«)ii '•ays lhai it is lomimni 111 the Sudan, \\heie two tonus ol 
oarlh are eaten ' (1) Karkooti (Nile mml}. (.*) tatM (some torm ot calcium 
iMrborialc). in Giava llu' earth e.iteii consists of bituminous clay, called 
‘ ampor.* whu h is lale'ii esjiccijdl\ by ]iregiiaiil women, wtio believe it will 
benefit then iiiiborii babies. In' (diateiuala and other Central American 
roiintries ]iati\es o( « asioiiallv eat a yelloweh eaith containing sul]ihiii' as 
a ]>ropliyIac tic' against disedse. In Japan it is said that the Ainiis used to 
eat a paste nude ol sh'in h and ol ilialDinaceoiis earilis in laniine years. 

Symptomatology, — The sviniUoms ari- n^uallv emaciation and anarmia, 
with pain in the e|iigast!iuiu am! a veiisatum i>t hunger, while eonstipation 
is comnicin. h'arth-edteis frecpientlv sulLer troiu ankylosUimias'is. and often 
luive a yellowish muddy oi earl hy colour. 


BELYANDO SPEW. 

Synonyms.— (irass si( kness (Western Australia), Gastric spirochaclosis 
(ICrnesi Mhuk). • 

Definition. — gastre disturbam e characterized bv vomiting; occurring 
suddenly after meals, ami iinaccomjianied by nausea in certain tropical ri'gioiis 
without’ any immediate cause. 

History. - Ibider tlie aliove terminology Dr. Kniest Black has described to 
us a disease whu li he luis met with in Western Australia. 

Geographical Distribution.- It has long been known as a ilistmct disepe 
in Queensland under the name derived li-oni the Melyaiulo ilisiiii.t, 250 miles 
inland, and in Western Australia in certain trofucal di.stricts, chiefly coastal, 
where it is callinl * grass sickne.ss.* It also exists in .some tropical districts 
in Brazil. 

Atlology.'-Tho cause ot the disease is unknown. Black has found a 
spirochmte in the mucous membrtano of the stomach. 'I'his spiroclimte is o£ 
variable size, small and slender. 
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lilack tliinkh thal, liki* utlior members of thnt class, it generates no free 
toxins, but its pathological c£Ecc t is prcHlucctl, on its death and disintegration, 
by the liberation and absorption of toxins. 

The mode of conveyance is not conclusively dticrmined, but it seems to be 
by moans of conl.iininated food or water. In one district in Western Aus- 
ifalui all the ovulonco pointed to milk as ilu* medium. In Queensland, on the 
otlicr h.iini, nitinx vo.iis ago tIuMO was no Iresh milk used in a district where 
the disease wa'^ i oiiimon. 

Climatology and Incidence. In Qiicenslaml it ]iei*>isted in the past iii an 
eiidcmn aii-a in spile oi a droiighl lasting several veai*'. In Western Australia 
ihe oiitbie.'iks :i'e ■'irii llv limited to tilt wei .season, and start with the rapid 
growl IloI glass alter tin lirst laiii.s. Hem e it.s total iiaiiie in Ihatdihtrkt. 

IVistmsol Iviili St xe‘ . an\ aue. and .ill lai t" may be afli-i i«’d, those in robust 
health etpiallv willi ihnsi- in dl health. 

Symptomatology. I in Mihunv -vinpimn 1 . voiiiMiiie, \vliuli oi riir.s only 
aiiei taking ioo'i. 1 In- mat hi within.' lew niiniiti- . oi m.i\ be 1 1 flayed lor 
some linn alhra nn il I he i h.M.n lei nt lie \f»iiiiiiiig is I’jiiile disliin liv e, 
aii<l reiiiiiuls out tii iJieiK iiuii oi .l{l•lllllll phia It is \ ery sii(|i|( n, aisl laielv 
piei edtHi, fii ( oiii]i.inii li, OI iiillowed li\ .in\ iiatisf>a, li .imine, oi pain Ihiie 
Is -.elilom .me pit iHiimU)r\ ^•ns.ltllill , ' iinsei|Uentlv it is sn sudden asolteii tti 
bt t‘\tieinel\ I mba!j^s-,in*;. It iII.lv tn t iir .n tei e\ ei v iile.il i>i only altei one 
OI t wii mt .ils in /I day li !iia\ be evi y d.iy. oi theit irav be intervals t)l one 
oi'sfveial ilays between tin .it bn ks, whn halso vary in ilieii tliitalion. h'l’orn 
t lie resiill.s «ii evpeiiinents, Hl.n U hasituiu In the i oin liisjnii ih.it Iheattaiks 
aie ( OIK 111 lent with .irul dm in liit dtsiifini sonn* tjl the nigaiiisiiis. aiitl that 
the intt I missiMiis , lie ]u*rini|s during whn h none ni ton I* w’ ilie. In theintei- 
initteiit IniiM i ht ’ «• is lit lie il «m\ inieiluepie vsith tin gemi.d he.dlh, but in 
the mure oi h-ss lontmiKiUs l.lse^ tlnic is snintimies « ousiiltM'abh loss td 
weight, the malnutrition then lesiihing in ill he.ihh, I heri'i.' no lossol appe- 
tite, but lailn-i therevir-(‘ Jt the alta< K-. .in slum .iiid the iiileiiiiis.sioiis 
long, |iaiients, e-pt I iidl\ eliildn n. ^onieliines nuo'.eein weight. 

Treatment. Vnordni' to Ul.nk, the .nin oi tie* iie.ument is to desliov 
th(M aus.ti oi‘.:aiiisiii in il*« riiis oils mi mbiain* oi the sioni.'n h. ('\ liin in pala- 
tinoidsol mimriisL.ii h w 11 !i .1 w me glassliilol w.il*'i thn‘e iiiin s.iday mgenei 
.ally elif' in.d and tonv« iiierii 'I hviuol in.i\ l»e gut ii in i gi.nn dost‘s three 
timesadiiv, tin- p.itieiU in. ing w.ii ned not tobdo an\ aliolioloi oil. (*!ilt>iiiie 
solution. IreshK prepaii-il. li.u Ineii .-tionglv rei omiin iided Olhei liiugs 
siiggestfl .ire ii'Liboli' .Kid, Meosote. and .^-ii.iphtliol Wli.ile\ei ‘bug is- 
Used, It slioiiM b( given at least hail an hoiii beton meals. 

Prophylaxis. Nnilmu; i.s know'H about liiu 

ENTALA9AO. 

Synonyms. - Alai (I ’ingasgi>. I>y.s]ih«igii; Trojiuale. Tiojuial t!ardiospa.sin. 

Remarks, 'riu.s tlisea.se has heeii known ioi a long lime in icitaiii parl.s 
oi iirazil. ha\ing bet n desi nbeil by IVjtelo, {..iingarfl. and by ParanUos. 
Ik) lu hard has noiued a snniewii.it siinilar i]iM.*ase in pheasants whiehisdiie 
to a wonn. 

Climatology, -'ll apjjc.ns t<j lie lo(..lizeti to ^omc district. s m the interior 
of Ihazil. 

etiology. - The e«iu.s.Uj()ii IS uiikiiowii. luit it li.is been .suggested that it 
Is a par.'i'itiL di.sease, that it m .1 iieiiiosis, or that it is etinnet led with eating 
dise<is(Hi lUiinior. 'I'lie last Iheoiy has been brought forw'ard by l*araiihos. 

Morbid Anatomy. -No nun low Opn al lesions have .so lar been discovered. 

Symptomatology. -Tlie patient (omfilcUiis oi .seven' dilficulty in swalljwirig 
e»’( n litjuids, and lecls ii.s tiiuugli the lootl IiacI .st()])]>ed 111 lh<* n*.soj)hagii.s 
111'! had nt)l reuchetl the stoiniK h; heme the name ‘ dVTigasgo,' meaning 
« ii'ikeo huriiig the atimk the patient bee of lies anxunis-lookmg. thiows 
iln- .I'liis ahoiii. aiul betonie'- dvspii<i;u The la«e is longesleil <iiul the eyes 
P' »tru-te. Ilu swallowed loud is brought up liy a process of jfcgiirgitation 
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rather than ot true vomiting. The attacks are recurrent, with intervals of 
freedom. After a time the patient may become cachectic from lack of nutri- 
tion, and die. 

Treatment. — This is very unsatisfactory, and merely symptomatic. Bro- 
mides and chloral have been given, but a change of climate is essential. 
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1 1 K LM I N T 1 1 IN V HCT I ON S 


OiiiMal rnn.'irk'' - Pin- iiilf'Nlinal tit-n itci • - Pli'Miitc.-tinal i-ostoiliasrs — 
'J'Ik' nUfitiii.il lU'in (to-lj i'>>‘ > In linri.iNi, Viik\ lij '1o^ll.lsi^ - - Ascariasis 
— -(Kviina* I*- -Inif'lin.'i! u.i Kan* im**- lions —Rcim’uccs. 

General Remarks. 

T\ till' jiriNi-iit rliiipItT wi‘ ]'n»j»nst‘ to ronsidtT llu* liolmintli 
infoction^ of tin* iuK-stiin-^ jnnl in so <loinj^ rxi'hnU* tluiso found in 
the liver or the hhiodveisels of tJie intestine*^, llnhif^h it is true tlial 
the e£rt4> in both cii'ies iney be fouuil in tiu* hires. 

The Intestinal Trematodiases. 

Definition.- -An intestinal tiematodiasis is an infection of the 
alimentary canal with adnlt treinatode worms. 

Remarks.- - rin- intestinal Irematodi* worms of man are:- 

I. Walsonius \i\tfsoui (('onvns'ham, Kio.;). 

2 CaairoJiscus /lomniis Ma*wis and MeC'niinell, 

3. Fcisciohtf^sis fullchorni Kodenwalt, i()0(). 

I Fascifilof^siii ruihoitisi I'oirier, iSS-. 

\ Fiisciulo/'si.> huski l.anke-^ter, 1^37. 

5. }IoleropJiyi'\ hoicrnphycs (von Siebold, 1S3JI. 

(). yuko^jciixiii (Katsnradti, 

7. lichinoHioma ilouvnum Garrison. j()oS. 

^ .p. {Kchino^loma (Kitparypliium) mulayunum l.eijHT, 
yArlyjcih'nwstmnmn sn/rariyjcx C.layton Lane. 1915. 

Iimyircmn f'-nit h'tifu It w ' J.iiison), liillv lii-suibi il 1)\* Lons {Annals fj I'top 
*o'>; v*il i , !• li.i^ Of r.isiiiiialiy lifcn •niiii'l in nuiii in riiina 

In adilition to adtdl worms, t lie ovaoi the Schist osomid;e (Chajiters 
XXIV., LXIV., LXXVIl., and LXXXIII.) and those oj the. liver 
flukes (Chai)ter LXXXl.'i ])a'-s down the alimentary canal and 
escape in the heces. 

Fasciola hepaiica is the cause of halzouii, described in Chapter 
LXXIV., i>. I74(». 

Symptomatology.- -’Diarrhcca has been d<*scribed as being caused 
by WathoniiiS watsoni (p. 56.^), while Fasciolopsis hnski (p. 5O8) 
causes dysenteric diarrha'a, F. rathonisi (p 561S) colic, F, fullcborni 
(p. sfiyl fever, and Kwan's fluke .(]>. 509) gastric disturbance, but 

175^ 
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the recorded cases are few, the method of infection is unknown, 
and the symptomatology has still to be carefully studied. 
Dlasnoids. — ^Thc presence of trematodi* worms can only lx* diag- 
. nosed by the discovery of the 

on the 

for 



l‘*i('.. 74^ — ICi.CiS oi- ICurvlrfiiutt f\innrti/iriini I'lc.. 71s — Gtistrodiscus 

IN 1111- Imci s itjf A Ciiixj-SL ('ofiMi . htnntnn>. 

(-^,250) (I rnm ,i photo»r.ipli l>y (Attor Lciu k.irl ) 

J.J.Btll.) 

Intestinal Tasniiasss. 

Definition.- -An inU'stiiial l.eniia'^is is an infecti<iii of the alimen- 
tary canal by adult cestode worms. 

Symptomatology, ('cstodc f^arasites (musi* gastric and reflex synii> 
toms, mostly ol a vague natun*. The foriiu*!* comtirise salivation, 
diarrluea, or const i]ial ion, with colicky iiains, natisi‘a, vomiting, or 
dyspep'-ia, while tin* lattrr include faint iirss, uneciual pupils, dis- 
ordt‘rs of vision and he.iriug, lieadache. itching of the nose or anus, 
vertigo, e])ile})sy. etc. .Vineniia ami skin <Tupiioiis liave also been 
recordeil. riirist*)])Iu*r.soii and l/zcdin lia\ i- lecoided a case of acute 
intestinal ohstruetion due to 7' . niu sai^imifa. 

Treatment.- Tli<* treat lueiit is the usual anthelmintic reme.dy 
of Filix VU4S, in eajistiles (six 10 -ininim lajistiles) or emulsion - 
sueh as olei filicis ."i. to ."i-ss , giimnite aeacia- q.s., syriipi 
ziiigiberis Tii., acpiie ad =ii. Fiat li.nist. To a child six to eight 
years of age olei filirih ”ss. may he admimst^Ted, followed by 
a saline jxirgitive six Inmrs later. Filman' 1 . whieh* eontaiiis the 
active princii>le of fllix. may be given in ca]>siiles (two or three). 
Tur})eutiiu* may he giv«*ii in doses of 20 minims three times a 
(lay, or koiisso 2 drachms, or kamala i drachm. Thymol has 
also been recommended. Naj^hllialem* in 2-grain doses has been 
used in children. 

Tiuiii'asis is (‘xtremely common in certain parts of the tropics — 
as, for instance, Abyssinia -wlicre some natives take every two 
months kousso flowers [Braycra anthclmintica Kunth). Several 
other native drugs have been used, among wliieh, according to 
Annaratoiie, tlie lollowiiig are tlie principal oii(*s: Hulbs of cossala 
(Mollugoliro), hahbcciacco (seeds otOxalis anihdmintica), the bark of 



OVA OF INTESTTNAT. WORMS AS SEF-N IN THE 

F/FXJ'S. 

Tui M Mr. HA 

r. Si hj^tosunin. j:i]u>iiu inn (atti I 

1*. Si liistovioina in.in^niii (.liii-i I loli oinl.j 

<5. liii.-^ki (.iltri 

II, I li'ti*io|ihvi“' lu‘lrii»pli> «*'' Liiri*^s’. 

(), hii'iiK u'liiini laiui.Mtiiiu palter 

• 

('l snili\ 

J, 1 >ilKitiinii<'c|i]Mlii'> loi'ii.itiK Miilini niilv lo *»li(i\v relative size 

Im'-'mii- K 1 ' jiLui-'l ii in iihUt in n onoinize sjku «.■.) 

L, Ta'iiM inhnni (.iIUt l.iiii k.ut}. 

M, 'I'a'iii.i iiinliis.i (luodith'd allet ('iU\ci^. 

N, DiUittiiiiK epli.ilii'i (iniiiliiii >1 <tit< i iiaiiinol.LncI), 

<), I'ienia s<i^in,it,i (.iitn laiiikaiti. 

U. 11 yiiicnolepis liana («iliu StileO- 

T, 1 1 vnii‘iuik'|>i*s lain I ol.itci (ali«r K.iilliei i. 

W, nyineih>li‘|>is<liiiiiiiiit.i (ni ter Jii.iin hani). 

S, I >if>vliiliuiii I Jiiiiiiiin (.itii r I>i.iniai(‘). 

V, I >i}>loi;iino]i(>i ii-i i<:aniii'^ (altri Pniinipt). 

N I M \ I f • 1 1 \ 

A, Ani'ylii'iioma liinxirn.ili-. 

14, Sliiini;\ lonli's >.i« 'I iM.ili ^ (alu-i riia\ei). 

C. < 111 I'l vi'i'iiiii Ilia ri' (alti-i Liinkaii). 

I), Net I'ltcir aiiifM u amis. 

K, 'i 1 leliD^tioiif'ylii''. iii'^t.iliili'^ (atU'i WaiiH. 

I. (Tii'antnrliviu hiis t^i^as ((itti-i Waul). 

K, 'liiihiiri.s triiliiiiia. (rUned iii>.id(* *tlu‘ outline oi DiliothriO' 
eeplialu . iori!iitii.<> i«ii tin saicr-ol eiomnnv in •^jiaie.) 
r, Aseaiih luniljruoiiles. 

X, Asearis, sp. (Wo liave m on l.ii*',e eo.j's ot this nature in Ceylon.) 
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Albizzia anihclinintica (Bessina), flowers and leaves of buddlcia, 
polistacliya (mattari), the bacchae of McBsa lanceolata (Saoria), and 
of Nijrsific africana (ssa'hlso)^ leaves, flowers, and fruits of Celosia 
erv»ina (hcllihia), ofticacitnis also for ascarides. Large doses 
of ini‘lou s<‘eds are also used. 













ijmvr- 


I . 




Fill. 717-- -!■ j.CAL oi- / tPiihi 
.folium. 

(l'Vom€'nniiroj)lH/to^r;il)h f)y J J Ik-II.) 


!'n.. 7 jS. --Ttfttia stt»j7tat(i. 
( \I1t*T Jti.'iiin.) 


Rare Taeniiases. 

Some of the Taniiase^ -e./:., tiuise due lo Tcrnia philippina, 
T. confina, T. hrcmieri, T. hominis, iind 1 \ afriuma - are so rare 


J'Uj. 7 - -1 fpHt t 

uJrifiHii. 

(.VltiT v<in Linstcjw.l 


f !(.. 7 y> -TcDtiti afrutina. 
f AfliT von Linslow.) 


that no further is necessary l)eyond the descriptions which 

have been given in Ch.ipter XX\".. j). 014. 


The Dibothriocephaliases. 

Thv l)ihoihriocephaIiasesarc produced by Dibnfhriocephahis latus, 
D. utrddhis, and /). parvus. D. latm (p. tK)4) causes severe anaemia. 
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and at times fever associated with serious symptoms, but this 
infection is not common in the lr()i)iis. Tlu' treatment is the 
same as for T;eiiiiasis. 

The Diplogonoporoses. 

Diplogonoporosis is found in Japan, where it is due to Diplo- 


iionoporiis grandts (p. ()<)5). and in 
by I), itraimi (p. 605). Th(* recordecl 
symptoms s( imewliat resemble 1 1 1< )^e 
pToAvLcadhyDihol/iyioctipfMlusIaiiis, 

Hymenolepsiasis. 

Hymenolcpsh nanu (p. (n(.) may 
give rise to severe rellex Iurvou'^ 
symptoms, but only wlu'ii ])iesent 



751 — 'HihothnoL. f huit^ 
(rKin.Loiie ). 

(After J {rail 11 ) 



Fig, 752A. — liGii OF /lymcnoleps^is 
nana in Human F/bces. (x 300 ) 


Roumania, where it is caused 



r3 v 


I'll.. 75 - htf'vln'iuhi (ituiuuni. 

(Aliei l>Kiiu.iiL‘ ) 

ju considerable numbers, h has 
biTU found 111 J'.i*y|):. Siam, Japan. 
North and Soiiili America, and 
JCuro]>e. and is by no means a rare 
paraMie in man.’//, dimmiiia 
(p. (»o(p is a comiiioii parasite in 
rats, but does not occur so fre- 
tpieiitly in man, tlmugh a iiuiiiber 
ol cases liave been leconleil ill 
Amerieaand Kurojie. It docs not 
cause any a]>j)recial»Ie sviiipt oms. 

Dtpylidiasis. 

Dipylidiitm cuninttm (|). ()oSl 
lias often been louiid iniiuiii, but 
is harmless. 
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Davaineiasls. 

Davainea madtifiascanensis (p. is iiorniiilly found in birds, 
but cibout nine c.iscs have bt^en recorded in children in Madagascar, 
Mauritius, Siiun, and New (biinea. 

Intestinal Nematodiases. 

Definition. — Iniestinal nemalodiasis is the iiivasitm of the alimen- 
tary ('anal by adult lumatoch' worms. 

Strongyloidosis. 

Synonym. Int(Niin.i' .m^iulhilo^is. 

Strongyloidosis. usually ('ailed iiiltM iiial angiiilJulosis, is ilu' 
inte('tion ol man with Sintn^vlnidcs stcrcoyalis Kav.iy, iS7() (riifc 
p. (uN). which j)roduecs im ^ymjUoins li ])res(*nt in small iinnib(M*s, 
but iiidiu'es an iiitestiiMl ('al.irrh h'ading to aiiiemia and an inter- 
mittent di.irriuea ^’hen in laigi* nnmb(M^. The dis('ase is met with 
all oxer iIh‘ tropie.d world, and even in tin* t(‘m],(Tal(‘ /one. Diag- 
nosi.s ean «»nlv be effe<1ed bv finding the ihtdxliti* embryo (the so- 
ealK'd lufiinlhtla ^ifcnoruli'si nr the ogiis in the lares, in whieb the 
Iatt(‘r w'ill <»nlv be lound when violent dianinea is ])resi‘ni. The 
tniatment is the same lor ankx’lostomiasi^. 

Trichuriasis. 

Synonyms. \Mui>-\voiiu ml" non, Tix •. 

Nomenclature. ■ Biittner in ijUi lirsl named tin* worm Trii linns, 
or ihre.id-tail. tor lie mistook the posterior end b)r llie .in!«ri(»r. 
Ijinuens in 1771 called the W(»nn Asinn's In'iliiitrn, Iml (loe/e in 
17SJ changed llie name to Tricfincifiliu/ifs fricliiitrii. because lie recog- 
nized the error made bv IJhitnei. The ie»m Triibuns tnchiuru 
Linna-us must, liow^ever. stand, and the term for any disease 
associated with this worm nni‘»i be ' liiclinnasi> ’ 

Definition, rrielmriasis i^ an inbriion of the large iiiti*stine 
appendix. (»r ileniii by Tyicimris ln\ In' lira lanmeiis, 177T ('i'i£/(?p. t'//). 
which })rodn<'es no synijiloins iinlc’^s it is jin'sent in large numbers, 
when aincmia, iierx’oiis and gastro- intestinal symptoms iTiay app(«ir. 

History." -J''r(»m the time of Barth, wdio, in 1^45, was the first to 
ascribe a palhogeiiie I '-le t*» the W(»rin,. then* liave Ixrn a larg * 
mimb(*r ol obser\(Ts who haxe eoiisidered it to lx* llie eaii.si' of 
gaslio-mtcstinal and iierx’ous symjMonis. whih* Metelmikotf and 
(/mart in Kjoi considered it to be. a cause oi aj)])eii(licilis. Jn tlic 
salnt^ year Girard diew attennon to the ])o>sibl(.* transmission ol 
pathogenic bactt'iia into the tissues via tlx* wounds produced by 
the worm. In Schiller ascribed a case of high fever to the 

action of a li<*avy Infect ion witli the parasite*. In k^oS Mnsgravc;, 
("degg. and Polk confribnt(^d an (•X(*elleiit monograjih on the wliole 
.subject of iricliuriasis, togellicr w'lth lull accounts of four cases. 
OwT own ('X]u*ri('nce is in favour of the worm being occasionally 
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directly the cause of appendicitis, for scvtTal times we liave found it 
in the inflamed appendix removed by oj)eralion. 

Geographical Distribution. -rn'cAi/m irichiura is cosmopolitan 
in its distribution. 

®iology.- -Trichuriasis is caused by Tnehnris irichiura Linnicus, 
1771, -which, as far as is known, is r(‘aJly a parasite of man and 
monkeys, wliilc allied forms exist in other animals. The ef^^s 
escape w'itli the faices, ami require three to six nn)ntlis for the 
development of the embryo, which can then remain alive for years 
inside the shell if kept on moist earth. L\nally the ^ain access 
to man by means of ct>ntaminat(‘d food. es]>ocially uncooked vege- 
tables, and to a less extent fruits This is e^pec.itilly likely to occur 



/5.> f'i It hiiUj, in( J iifru. 
^MioroplniU»gr.i|ili I)V J. J ) 


in the tropics, where liuman faral mailer is ollen allowed to be 
dejiosited in vegclahle gaixh'iis. Mnsgiavc, Clegg, and Polk 
report hmling tin* ova in waslnug> from li vegcialdVs. Dnmotic 
animals, insects, flies, dnst, clc., arc also coiisidcri^l to l)e possible 
means of infection. When taken into the alimentary eanal, it 
hatches and reaches stwual maturity in sixteen days. 

It occurs more commonly among children tliaii adults, women 
than men, and native races than luin»pcan. Put all thesf lac.iors 
ap])ear simply to depend upon good or bad sanitat ion. for the latter 
is the principal factor in ])rodiiciiig infection. 

Pathology. It is believed that the worms'' atlaciied themselves 
to the mucosa of the bowel by the head ])i‘iu tra'iiig deeply into its 
tissue either via a gland or directly. In this position the worm is 
(irmly fixed, and is more or less protected against the. action of 
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anthelmintics. They do not appear to be blood-suckws, nca: is 
there any evidence that they produce toxins— at all events,-, in 
sufficient quantity to affect man. On the other hand, it is believed 
that micro-organisms can gain entrance to the blood tlirough the 
wounds i)roduced by the head, and this socomlary infection may bo 
the cause of the appendicitis and othiT pathological phenomena-. 

Morbid Anatomy ~ A post-mortrem simply reveals anaemia and 
dropsy, with at times appendicitis. The most marked feature, is 
the proseiice of large numbers of Tnchiiris trichUra, 

Symptomatology,- -The sympl oni.it ology may be subdivided into 
the intestinal and a]jpcn(lieiil.ir varn^ties. 

Intestinal Variety. The illness begins with ilizziness, tinnitus- 
auriuin, and a seiisniion of weakness, which may be followed by' 
.slight daily fever iiiwl 1)\ tvdenia of the face and ext remit ie.s, 
wliile aiuemia apj)ears and gratliiallv ])rogresses. Sei^n at this stage 
of the illness, the inneosa oI the lips and tongue appear pale, the 
aj)pctite is poor, and dvsi'^’pMa. followed later by nausea apd 
vomiting, with or \Vitli()nt slight diarrluca, oecui;s. 

The liver and spU‘<‘n are normal, but a hfcmic mnriniir may be 
heard at the apex of lh« hean. while Ihe i)loo(l oxainniatiou reveals 
a great decrease m lla niiniber ol n‘(l cells and the presence of 
poikilocyles. but as a ni ‘ no uiieleaterl elenieuls. The luwnoglobiii 
''is also reduced, wliile Ih leueis-ytes are inei eased, and also in most 
cases there is an absence of an eosiiio]) ia. rhe urine is normal. 
Tliere is •mental depression, restlessiu hL*adaclic, and at times 
insomnia. As the disoase progresses the aiiicmia bec'omes more 
and more marki'd, and di‘ath may eventually ensue. 

‘ Appendkular ITie stouploms of this variety are the 

same as tln>se for a])j)i udicitis arising from otlier causes.. Operative 
treatment reveaN llie iialiire c»f tlie mahuly. The symptoms are 
the same a-, iliose for a])pen(ln iiis dm- to other cAiises — ^viz.. severe 
pain in the region of rhe ap]M*iulix, tenderness on j)ressure, with 
often vomiting and fe\'er. 

Diagnosis. - The ilisisise clo^-Iy resembles ankylostomiasis, from 
which it may be dilferenti.ited by lindiiig trichuris ova and no 
ancylostome ova in the Ueci's, and also by tlie absence of marked 
cosinophilia. 

Prognosis. -“The ordi.iary sliglii inlectiun wlik h is frciiucntly met 
with may be cou^uhred to be liarmless, but tlie prognosis is grave 
in those rare cases of vi;ry Jieavy infect ion ]>n;senting the symptoms 
described above. 

• Treatment.- -Tlie. treatment at ])re>eui advise.d is the administra- 
tion of thymol by tlie mouth in llie miiniier preseully to be .de- 
scribed for ankylostoiniiisis, and ('uemata ol solutions of benzine. 

Prophylaxis.- -Ooc^d sanitaiion ami proper disposal of sewage, 
associated with cleanline.ss in tJiu preparation of food, as well as 
with ptTSonal cleanliness, constitute iiuportaiil iTroidiyfaclid 
my.asures. Uncooked vegetables and skins of fruits should not be 
oaten. 
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Ankylostomiasis. 

Sytaonyms. — AncylfJstomiasU (this is the latinized Agi hylo&toioiasis, and 
is a term much recommended by many authorities), Agchyiostomiasis, Aiichy- 
kyitomiasis. Uncinariasis, Dochmiosis, i)oi-hmin.sis. Latin : Anemia intor- 
tCDpicaiis, Hypoaemia iiiterlroiucalis, OeopluLgia {pyo parte), Fnglish : Ceylon 
anaemia, Negro consumption. Tropical chlonjsis, ICgypliaii chlorosis. Miners' 
SEnaemia, The Great -lazies (Florida), Tunnel- workers* anannia. Hook-worm 
disease, Porto Rican anaemia. French: Au6niie dcs I'avh Cbaiids, Cachexie 
Aincaine,Mal deCoeur, Mai d'ostoiiiac, Anky]o««li>iii;isie. Italian : Anrhilosto- 
manemia, Anchyloslomtasi. GcrfiiaH: AnkvlosUimeii-KrcLiiklieit. 'ruiiiiel- 
krankheit. Wufmkrankheil. Spanish: Aquilostoiiuasis. Porlui^ntst : 
<i^)]'iila9rio, Amcrcllao, ('un^agiio. Arabic: KiliSg.Mi, SiiJura, Tiin-tuii. 

Definition. — ^^Viikylostomiasis is a toxjcinia resiiltiiv^ in a jiro- 
grossivc amemia, causal by AncyloMama diunknale Dubini. iSj.-j, 
and Necator americaniis Stiles, 1902. 

. HistOlpy.-— The liistory of the disrovery, togidher witli iho 
stfiicture, lifo-liistoiy, and gi'ograjiliical distribnlioii of the two 
purasites, has been (hjscribed on ]>]>. t>f>«>“t)7j, and it now remains 
to" give an arcount of the liistorv ol the disease-in'oduced by them 
in man. • 

.1/ tli(‘ references eontaiued in ilie ItbiTs jKipynis, as well as those 
in the ' Ilarita Saiuhita.’ really reier to ankylostomiasis, they 
would make the history of tin* knowledge af the di>eaM: very ancient. 
It Was, however, ehrly recognized that tluri' was a fatal disease of 
unknown causation in tin? N^*w World, rinis in I'l^S Piso, in his 
work * llistoria Medica, Brasilia*,' gives an .u'coiiiit of a iatul disease, 
Oppilatio (or Oppila^ao), presi‘ut in Brazil, by which lie probably 
meant ankylostomiasis. After him it was described by Pere 
Labat in Guadeloupe in 1742, by Chevalier in St. .Dominique in 
1733, by Desportes in the same placi* in 1770. hy Bayou iii Cayenne 
in 17S0. by Hunter in Jamaica and Ko(isi;liield in British (lUiuna 
in 1790, by Brvon Jtdwards in Jamaica in 1709. by Piit in in 
the Ibiiteii States, and by Mi»reaii de Joiiiu -^ iii i.SU) in C,uadeloupe, 
while Chabert’s e.ehibraied ari*oniit appeared in 1^21. In IVni 
Castelnaii found it in 1S20, Jobim in lhazil in iS »3. and Clarke 
in West Africa in i8(>o. lii the nu'auwhile a ])e('nliar ana-mia had 
been found among miners, iiist of all in llinig.iry in I7M>, and later 
ill France, Belgium, Geriuaiiy, and (Cornwall, which for ti Jong tune 
was misunderstood, until Diibini's worms were found iu tlie \ iclims. 
In fact, nothing certain cyuld be said about this peculiar form ol 
‘tropical anaiinia ’ or ‘miners’ amemia ’ until Jluliiui found 
Ancyhsloma ditoiUlikle as the cause of the disease, thus ilefiuilcly 
separating ankylostomiasis from * malarial cachexia.’ and also 
clearing the diagnosis of miners’ aniemia am I tunnl'l disease. He 
proposed the name Agcliylostoma for liis new worm, diTiving it 
&om avKvkoi, meaning ‘ bent,' and irrojni, meaning ‘ mouth,' 
which he latinized Into Agchylvslofna, which the^a(ore ought to have 
remained as the name of tlic worm, tliough Ancylustoma is doubtless 
a better rendering. Still, whether he misspelt the word or not, his 
name, according to the old rules of nomenclature, ought to have 



1762 


HELMINTH INFECTIONS 


stood, but the Zoological Committee decided otherwise, and we have 
no choice, in the matter, and simply carry out the rules for the time 
being in iforce. After his discovery the recognition of the disease 
spread, at first slowly, but later rapidly. Thus Bilharz in 1853 
and Griesinger in 1854 recognized it in Egypt, and Wucheror in 
1872 in Brazil, while Grrassi and Parona, in 1^577, drew attention to 
the importance of finding tlie ova in the faeces as a method of diag- 
nosis, and in iSqg Ashford drew attention to the importance of the 
high eosinophilia. In 1898 Looss raced the method of infection 
by the skin, the lungs, trachea, etc., while more recently Sambon, 
Fulleborn. and v. Schilling-lorgau have traced a subsidiary route 
from the hmgs via the blood-stream to the alimentary canal. In 
190a Stiles described Necaior amcricanus, and in the same year 
Boycott and Haldane found the disease in the mines of Cornwall. 

Climatology. — The disease will be found wherever there is a 

suitable temperature and mois- 
ture for the development of 
the parasites. It is therefore 
spread throngiioiit the tropics 
of America, Africa, and Asia, 
and is also found in < jueeuslan I, 
New (iuiuea, and Fiji, and also 
in mines or tunnels in ICurope, 
wluTe the condiiious of lem- 
jMT.iluie and moislun- rest'inhle 
the tropics. 

etiology.- The (lisoas(i is 
due to the jrt'eseuc e of Ancy- 
losiovt {4 dnodenalc anrl Nccalor 
mnericanus in the body. These 
jjarasites, as far as is known, 
live entirely in human beings, 
and art* therefore kej)t alive by 
‘ patients * siitfering from the 
tlLseasc and by 'carriers* or 
persons infected with so few worms that littlQ. or no symptoms 
are produced. As already noted, the larva live in eiirth. and 
infection takes place by two routes either through the skin or 
by the mouth. In the "latter instance, it is generally acquired by 
eating contaminated vegetables, or through tl^ habit of g(‘Opliagy 
met with in some natives. It is probable, in our opinion, that the 
pathological pttenomena may, partly or principally, be due to toxins, 
cither set free by the embryo in its travels from the skin to the 
alimentary canal, or inociilat(*d into the blood-stream from the 
cephalic glands of Uk: adult worm as it grips the villi of the intestine. 
But absolute proof is still required of the presence of these toxins, 
notwithstanding the work of l^c Gioviumi, Locb, Galibi, Noc, Ales^ 
sandrini, and many others. Weinberg's researches on various 
helmintotoxins must be specially mentioned. The Porto Kico 
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Commission conjfirms the suspicion which had long existed as to 
a relative racial immunity, finding 71 per cent, of the cases in 
Europeans, 54 per cent, of the cases in mulattoes, and 41 per cent, 
of the cases in nej^ocs, to vary from medium to very severe, thuugli 
the degree of infection of the three races was in the proportions 
of 78 per cent., 72 per cent., and 76 per cent. 

With reganl to the two worms il is useful lo note that A ncYlostoma duodenalc 
is larger aiul coarser looking, with thicker and coarser head, armed with lour 
hooks on the buccal rim, ancl with the dorsal conical tooth not inarke«lly pro- 
jecting into Ihc mouth. Female with sexual opening in the posterior third. 
Male With larger caudal bursa, with dorsal lobe. Ova slightly smaller. 
NeceUor ammeattus is smaller, with small and lincl)’ tapering head, simme 
chitinous lips on the buccal rim, dorsal conical tootli projecting well into the 
mouth. Female with sexual opening in the anterior half of the Imdy. Male 
with smaller bursa and subdividtHi dorssil lobe. Ova .slightly larger. 



I'l*'. or Ankylom*()miasis. 

(>scjte tlie swollen face.) 


Pathology,- -When tho embryos (Miter tlie skin in sufficient 
numbers they cause an eruption of papules or vc'sicli*^, but some of 
these are more probably due to the pyococci and bacteria introduced 
along with the larvie, wliWh arc the true cause of the dt^rmatitis. as 
alcoholic extracts of the larv«e arc said to j>r()«luce similar lesions. 
These skin lesions arc called ' bunches ’ in Cornwall, ‘ mazamorra * 
in Porto Rico, and ' ground-itch ’ in Assam. Smith has shown that 
experimental dermal infection with N, aiHCfictxnus causes local 
itching and a macular eruption, follo\v(‘d next day by a vesicular 
rash and swelling of the part, and on the fiftli d iy markcci swelling 
and enlargement of the lymph glands. Thi^ dermatitis disappears 
by the twelfth day. There may be sore throat and uneasy sensa- 
tms in the stomach for a few 'weeks, and the ova appear in th? 
feces abont the middle of the seventh week. 
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It is not known what effect the journey from the skin to the 
alimeiitiiry canal lias iijiun the host, but it is certain that in course 
time a mfirked effect upon the blood and the organs of the 
body is produced, which often a]>pears out of proportion to the 
number of worms which can be found in the intestine. Loeb and 
Sniitli find that tlie worm produces a substance which hinders the 
coagulation of the blood. Some observers Gabbi — have 
found that the blood of ancylostome patients is more toxic than 
the blood of healthy people, and contains more ha:molytic sub- 
stances, but this has been deui(‘d by Marini. Padoa and others 
liave observed that tiie proce*,ses of intestinal putrefaction arc very 
marked in ankylostomiasis. In our opinion the anaemia is due to 
a complex of causes— viz., the Ua:moIytic toxins §ecretixl by .the 
worm, actual loss of bl(»od Iroiu the bites of the worms, and microbic 
secondary infections. 

Morbid Anatomy.- An eruption about the feet, a‘dcma about the 
ankles, with a peculiar d(‘ad-whit(‘ appearance of tlic conjunctiva, 
are often st-eii on tli(‘ ])ost-inoitcm table. On opening the abdomen, 
it will be noted that the ii>sues are damj>. the peritoiieiiin sodden, 
the imestiiics very pale, and some straw-coloured fluid will generally 
1 h' setMi in the peiituneal cavity. All the organs ap])ear damp aiul 
pale. TJie lungs an* (edematous, the luMrl pale and fatly, with 
soiiietinios hypertro]»hy of the lelt veiiinele 'I'he liver is fatty; 
the spleen jiieseiils vai lous a jipea ranees, hut generally is shrunken; 
the ])aiicreas is uorinal. as aie llie suprareiials; the stomach shows 
chioiiic gastritis; the je)uimm »ind ileuin are iismilly contracted; 
and the mucosa is often daih red in eoloiir. and marked by small 
luemorrhagic points, whu h indieale llie posit iini of the bites. The 
aiicyloslomes may hr ioniul ni large numbers, or mciy require 
considerable looking lor. Sometimes they are linnly attaclied to 
the nnicosie. I'lie kidin v'’ are usually eiilaiged, jiale, and fjitty. 

Symptomatology. J'lie in'.! Mage or invasion of the body by the 
embryos may be m.irked i)y dermatitis ul various types, papulo- 
vesicular 01 piisltilo-iilciTalive. 'J‘lie derinatitis is generally 
situated on tlie soles of tlie feet, and railed by the natives of the 
West Indies ‘ ina/..iriu»rra ’ (giound-itch), and is also kiiowYi as 
' pani-ghao ’ and t he r*i»re feet of coolies. It is probable, as remarkixl 
by Halfoiir, that the sviiiptcms of tJie initial dermatitis, urticarial 
wlieids, redness, and itching, are diu! directly to the hirvie, while the 
piistiiliir stage is eaiist^d by secondary pyogenic infection. The 
second stageisthe ilr\'elopiiieiil of a leucocytosis and an ('osinophilia 
before- the definite disease begins. I'ho third stage is when the 
amemia begins to be appreciable. 

The patient becomes pale, weak, and dropsical, the pallor being 
mfist imirked in tlKS'conjiinctiva of the lower eyelid, wliich becomes 
of a peculifir dead-while, ajipearance. The emaciation may be 
miirked, but, on the other hand, it may be concealed by the dropsy. 
In many cases there is oedema round the ankles, and in otliers there 
may be general oedema, with often ascites, oedema of the legs. 
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scrotum, or face. When the ascites is marked, the patient has a 
protuberant abdtuneii, and looks at first si^ht not unlike a person 
suffering from malarial cachexia or kala-iizar. ' The tongm* is said 
by some observers to have two purplish smears, one on each side 
of the median line, and to be pigmented, but this in our experi- 
ence can be seen in normal natives. The appetite may be per- 
verted and geopliagy result, and in addition there are signs of 
dyspepsia due to tlie chronic gastritis, and there may be nausea, 
vomiting, heartburn, and pain over the i>it of the stomach. The 
bowels may be constipated, or there may be diarrhena. Ova of 
Ascaris and Trichuris, together with those of Ancylosionia, are often 
seen in the feces. Occasionally a little blood and mucus are 
}>rcsent. and Cliarcot-Leyden crystals may also occur. 

Blood , — ^Thcre is marked iinacinia. wliich has been shown by 
Boycott and Haldane, by using Haldane and I.orrain-Smith s 
method of estimating the total vohune of the. blood, to be due to a 
hydrapmia; that is to say, the total v(»liime of the blood is increased 
without a corresponding increase in the cellular dc'nients and haemo- 
globin. This is aftalogoiis to thi', blood condition found in chlorosis, 
and is the reverse of that found in ]>crnicious auieinia. the features 
of which arc very rarely met vvith in ankylostomiasis. 

The c.uuntM given by diiCoi'unt obMTvors \fU \ . Ahhionl gi\(*s as the 

average oi nineteen cases llie loUowing ligurc'^’ ICryllirrx vies, 
h«enLoglol)in, zi per cent.; coldiir-jiidex. leiiiocvtes. 7.< »<>(»; eusinophilcs, 
n»'3 per cent, ikiycotl aial Haldane in seven Iceii lasos found crytlirocylcb 
from 4.o7z,ooo to haemoglobin from 5S to 17 per cent.; colour- 

index from o*7i to 0*56, leucocytes from 4 |,S«ic) l(i3,.Sm>; polymoiphonuclear.s, 
48*7 pci cent.: lymphocytes, i4'.| per cenl., moiionucleafs, 5-9 ]kt cent.; 
transitionals, 7*.j pet c.eni.; eosmopliiles, 2^ pi 1 cenl.; niii.^t cells, o'f> per 
cent. Ashford. King, and Gutioriez ioiind ei \ iliiix vies from normal to 
754, o(K); haimoglobiii trom 8 to i*»i j>er lent., leuioi. yte.-^ Irom 5,<‘(io to 
10,1100 ; polvmorphoiiiu leans, 54-5 pei cent.; lviu]>liix \ les, i0'3 i>er cent.; 
mononuclears. per cent.; eo'^inoplules. 17*1 ]>er reiil.; oilier foims. 3*5 per 
ceilt. 

The red cells may show patliological changes and poikiloc5des;'‘ 
mcgalocytes and polychromasia may be seen, as well as normoblasts 
and megaloblasts. The diminution of the colour-index is said to be 
the first pathological sign in the blood. In sonic very rare rases a 
condition of liyperglobiilia has been obstn ved instead of the usual 
oligocytluemia. 

Boycott has shown that tlie principjil leucocytic changes are to 
be seen in the blood before a condition of marked aiuemla has set in, 
when it is found that there may be high leucocyios?is-“-2f>ibo«^ to 
56,000— with a very liigh cosinopliile figure of 50-2 to (i()*2 per cent., 
while the haemoglobin w'as from 98 to 80 per cenl. When aiuemia 
sets in, a leucocytosis is much less frequent , being met with in cases 
in which anaemia develops quickly. On the. btJicr liand, a leuco- 
penia may be seen if the case, is very amemic. flu^ reason for this 
alteration from a higli stale of leucocytosis without anaemia to that 
of leucopenia with severe anaemia might at first sight be thought 
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to be explicable by the hydrsemia producing the anaemia. Boycott, 
however, considers that this is not so, for he points out that feuco^ 
cytosis can occur with marked anaemia, and that there is always a 
tendency on the part of the blood to restore its average volume and 
composition when altered from the normal, and comparing the 
normal leucocytic count of the hydraunia of chlorosis, says that, 
if there was no other factor, the Icucwytic count of ankylostomiasis 
would not be affected by the hydratmia. 

He thinks that the true explanation is probably exhaustion of 
the bone-marnnv produced by the anfcmia, and tlilit it is partially 
due to a failure on the part of the individual to react to the stimulus 
to produce the eosinophilc leucocytes. In any case, the leucocjdic 
reaction does not bear any relationsliip to the an<emia. According 
to Hoycott and Haldane, if llie c'osinophiles are deducted from the 
total number of the loiicocytos. and the percentage of the remainder 
then calculated, it will b<' found to be nearly normal. The e.osino- 
philin has been found to remain after the ova have quite disappeared 
from the faxes. Any intlammatory complication which leads to a 
polymorphonuclear increasi* may Iiidi* the true eosinophilia. The 
leucocytes are. normal in structure, a few neutrophile, but no 
eosinophile mv'locytes arc to be set‘ii. Wemberg and Mello have 
shown that the injec* ion into gnine.i-])igs <i[ extracts of various worms 
induces a certain di'grce of eosinophilia. 

Reviewing this desciiplion of the blood, we would point out that 
it looks as though toxins wm* stimulating tlte production of the 
eosinophiles, and at the same lime jireventing a proper formation 
of hamioglobin, and finally producing the hydramiia. We must 
stetc, however, that occasi<nuilly we have come across severe cases 
showing no eosino])hilia. I-ow lias demonstrated that eosinophilia 
is generally well marked in childrcm, wliile it may be absent in 
adults, and suggests iliat the e<»sinophiles, which are tissue cells at 
first, come into the 1)Io«k1 in response to some stimulus set up by 
the infection, but gradually disa])pecir as this stimulus weakens 
with the prolongation of tlie infection. As a result of the diminut ion 
of the ]jroductioii of hccmoglobin, tlie iron in the liver is 
diminished. 

Patients often complain of palpitation or difficulty in breathing. 
The lungs will be found normal, but the heart may be displaced 
downwards and to tlie left, and be feeble,. with a haemic bruit at the 
base. The vessels of the nixk may be seen to pulsate markedly. 
The pulse is quick, and may bi, weak, thready, dicrotic, and in- 
termittent. The liver is very often (mlargcd, cspcciaDy in children. 

Fever . — Fever in ankylostomiasis was described years ago by 
Manson, Fernando, and others, and more recently attention has been 
called to it by Gabhi and one of ns. In some cases thfire is no 
fever, while in otKers this feature is present. In our experience 
three types of ankylostomiasis fever may be met with: — 

I. The low intermittent type, which is the commonest, and in 
which the temperature seldom rises above lOO® F. 
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' An irregular type, at times intermittent, and at times sub- 
continuous. 

3. An undulating type. This is very rarely observed. 

Gro4at care sliould be tiiken in making the diiignosis of ankylo- 
stomiasis fever to exclude, other conditions — malaria, Malta 
fever, kala-azar, trypanosomiasis, etc. 'riierc is much diversity 
of opinion on the origin of this fever. In our experience the fever 
is not due to the worm itsidf. It is of bacterial origin, being probably 
due to infections by intestinal bacteria entering the general circula- 
tion through the small wounds ]>roduced in the intestinal mucosa 
by the worm. The term ' ancylostoma fc^ver * is. therefore, not 
quite apjiropriale. In several eases the feviT continues long after 
the patient has got rid of the ancylostonus by adequate treatment. 





Fig. 756 - -Tkmfkraii'rk Oiiakt cif a Ca.sk of .\nkyi.ostomia&is Fever. 

(Froni a luisc in the ('liiuc lor Troiucal diseases. CulomlK>.) 

Urine — ^'flie urine is copious, pale, and often all>aline, with a 
specific gravity varying from 1010 to 1015. Albumen is rarely seen, 
but there is an increase of indigo-bluo and urobilin, and there is 
albumosuria at times. The excTetion of nitrogen is said to be 
much increased. Lussana believes that there arc. toxins in the 
urine which can be separated by the following method: The urine 
is condensed in a water-bath at 60° to 70° C. to a syrup, and then 
extracted with absolute alcohol, which is driven off, and the residue 
dissolved in sterilized water, and injected .subcutaneously into 
rabbits. This is believed to produce diminution of the red corpuscles, 
of haemoglobin, and poikilocyiosis, which speedily disappear on 
stopping the injections. These findings of Lussana have been 
eo9firmedJ>y some and refuted by other observers. 
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Mental and physical hebetude are marked, and other nervous 
symptoms may be observed. Children do not develop properly, 
and sterility, willi delayed menstruation, lias been noted. 

When the aiiiemia becomes profound death may ensue from 
ciirdiac failure, but any intcTCiurrent affection hastens the end in a 
case of ankylostomiasis. 

Complications- -Any internirrenl disease is a sirious complica- 
tion, as also is pregnancy. 

Diagnosis.- -The definite diagnosis dejiends upon finding the ova 
in tlic ficres. 

Amcmia in tropual rcmiitrieM, es])ecially if associated with 
dropsy, sfiould at time lead the prarlitioncT to suspect ankylosto- 
miasis. ft must be romenilMTed, howe.ver, that it is by no means 
easy to find the o\:i in tin' fite(‘^ at ilie first examination, and that 
sometimes, even in lla* worst lases, lliey require to be looked for 
on several days. Oei asioiially it iisi iul 1«» give an aperient to 
make tlie eggs a]>}»e.ir in the stools. 

To faf'ilitiOt li lor tin ui the .-tools sevcdil methods liave been 

elcilKjfcited bv Fulletioni, .iml nilifi's J\f>/^rr's method is based on 

Ihi' sti( knif'ss iii tin- n\:», «i {iiiitiiiii **i ihi* M-«liiueiili*d lieccs is jilaced on a 
.sIkIc for a fi-w miniiii'i, .nui ihiMi ininu'ised in water; alter this, 

although all othei in.itMinh um wmsIumI aw.n , t lie o\ a still udhtMe to the slide. 
If thi-« pro(«*ss 1 -. ii pr.UMl St vi lal tmu ninmious enKs may amimiilate on 
the .slide. It is to in th.M «s;,;sol J 7 iiihuns, etc., do not possess 

this pliNsii al ]'ro|KTl \ . .iiid tlien-lcne «lo no< remain on the slide. 

t e>'t'mahv\^ wi'ihnj is to shake up a bniall ])ortion ot ia;ces with e«|ual parts 
of ethei ami liydioi lilo; ii aud, filler, lenlnfiige, and examine the bottom 
dt’jiosil. 

method is to dilnle llie Ice' wilh ten or more times fheir bulk of 
Avatei, strain 1hioi]£;h two oi thiee layeis of Kniize in .1 funnel, renlnfu^e, 
pour off lIiiuJ, fill Ilf) wiih diluted fa*ees. .'-bake, etniiilngc, xei)eat a third 
time, then ex-umne rli'jio-if niiuived by a clear |)ii>ette. 

It miisl be .idinitied ,is nrjfed by Miss J ’oiler and otluT oliscrwrs, that 
coiiceni ration meilind' lor the dt-tc-etion of uva .uenf relatively hlllo use, as in 
practice they f.ike too long. 

Prognosis.- -Tlicre is no doubt tli.Tt finkylostomiasis is one of 
till* great fat'lors in ])i()duriiig tlic death-rate of a trojiical native 
community, very often because* it is not diiigiiose.d. Ashford, King, 
and Gutierrez jifaced the detiths of J^irtti Rico caused by ankylosto- 
miasis at JO per ceiT. of tJu; loial death-rate, and we arc not at all 
surprised Jit this, for our exjicriciice indicates that tlu^ disease is 
frequently entered in deaili certificates as anaemia, general dropsy, 
and malarial cachexia,^, ^ 

Treatment.-- 'fhe aim of the treatment is to kill and remove the 
parasites, and this can be effected by thymol, eucalj^tus oil, 
eucalyptol, beta-naphthol, or male-fern. A case must not be con- 
sidered cured until tlic heces show no ova on repeated examina- 
tion after two or throe weeks. 

• In all cases the patient should be carefully examined as to the 
condition of all his organs before treatment is begun, and should 
be jJaced on low or liquid diet for a day or so, and \^hile being 
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treated should be kept in bed, and care taken that the bowels have 
been well opened. 

Thymol, introduced by Bozzolo. should be pfiven in cachets, or as 
an emulsion. Generally 15 to 30 grains are given, and two hours 
later another is lo 30 grains, followed in some cases by a third 
dose of 15 to 30 grains after another two hours. If the bowels 
do not act within four hours of the last dose, a saline aperient 
should be given. The treatment may be repeated on the following 
day. Another m^itliod is to give 10 grains 111 cachets at night until 
the desired result is attained. Yet anollier method, recommended 
by the International Health Board, is to mix it with an equal quan- 
tity of bicarbtuiati* of soda, as this addition is believed to aid the 
cure and pnivent unpleasant symptoms. 

Thymol is a very poisonous drug in large doses, causing iirst 
irritation of tlie cerebral centres, with excitement and vtirtigo, 
while a dark colour may appear in the urine, or, according to Blum, 
may be produced by the addition of hydrochlonc acid to the urine. 
According to thewsame authority, this colour* exists in the. form 
of a chromogen in tin* urine, the chemical nature of which is 
threefold: thymolsulphuric acid, thyinolhydrochiuou siil]>huric 
ac.i<l, aud thymolglyciiric acid, lii liirgiT doses the uerv*^ centres 
are ])iralyzed, the blood-prcssure falls, and the patient dies 01 
collapse. , ■ • f 

Thvinol, liowcvMT, is very insolubl*' in water --only i m i, 5 j*** *** 
cold water -but it is easily soluble in alcoliol. ether, chloroform, 
glycerine, and turpentine: hence no alcoholic stunulant whatever 
must be given to a patient who is to take or has taken tliymol, 
and not mendy must care be taken not lo order stimulants, but the 
nurses must be warned of the dang^T of giving them. 1 hymol is also 
soluble ill oil. Hence no jinrgative of easlor oil should be twtiiTeo 
after its administration. Thymol c<Ttaiuly should never be given 
if tiiere is marked vi>eeral disiMM*. nor do we think that it should 
be given in very profound aiueniia ■ i.c., when tlie number ui red 
cells is below 1,500,000 per cubic millimetre. It is. however, very 
sati.sfactory in its lethal action on the worms, hut the Ireatnnjnt 
must be repeated in many cases in a week, and again rept^alecl 11 
ova arc seen in the. ftcces. Saiidwith recominends ,a hypodermic 
injection of strychnine, before thymol is admiiiiste.red. 

Eucalyptus (HI and Cfilovoform.-- \ much less dangerous treat- 
ment is" by oil of eucalyptus aud chloroform, which may be 
preceded by a saline purgative given a few htmrs earlier. 

The usual formula is: — 


Olci eucalypti 
Chlorolormis 
Olei ricini 


n\xx>c. 


One half to be given first tiling in tlic morning, and the othw tolf 
in hatf an hour. The chloroform is probably llif active priMmle 
of this mixture. It does not work as satisfactorily as thymol, but 
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it is safer, and can be used several days in succession. We use it 
often in children and debilitated adults. We have not seen the 
alarming symptoms described by some authoriiies as occurring in 
children and debilitated subjects. Some pliysicians prefer cuca* 
lyptol instead of the oil of eucalyptus. The difference is that 
eucalyptol is that portion which passes over between 347® to 
351® F. when the oil is being distilled from the leaves. 

Cht^Mopudinm Oi/. -’Vhv liitfiualuiiKil Hrullh IkKud ot IIms Roekfillt:! 
Foundation in 1017 sl.ilftl that tins oil w.is iln l•llL'c:tivc* remedv for the 

trvMtmoiil ol asc.tris, oxvuns, and trichtuns. but (luit ii*' utility for thi,* tioat- 
mciil ot ankylohtomiaMh was rontln tim*. am!, luillior, that il ]>roduLO«.l at 
tunes alarming iiiptoins and c\ on dra tli. 

It IS cUhtT iisrtl aloiu* oi* with oil ol fiKalypliii' iii tliu ]>roj>ortioii of three 
parts of chviio]u>iliijn] to one part of eiu .ilypiu 1 hr method oi admimstra- 
tion is to forbid all -olid food after niiddax . to f'lxc a purjufe of J*Ip.^nit salts at 
4 ]i.iii., ami then at o p.m. tlu* first dose- of .su^^ar conUininK chemopodium ; 
this is ronliniU'd at hoiiily or two-liouily inlcrvals until tli** lull dose has bi'ou 
t ikuii. and tin.illy. two luiiir.- attfi the* liist doM‘. more than i ouiui' of Fpsoiii 
salts is t.Lkc‘ii bv :iii adyll .ind lepeafitl it iKH'es>.arv in another two hoiiis. 

The dosa^f' oi oil oi < lu ropculium is as lollow.-^; € 


1-2 year' 0! age 

. . 

2 inimnin tor three doses. 

. 1“.5 n !• 

. . 

• • i 3 1 » • • * • 

O-in 


. 0 .. ,. 

l!-ib 

. . 

»» »» *• 

17-50 

. . 

. • • i 1 0 ,, ,, 1, 

Over 50 „ 

. . 

..12' 14 II II II 


II ran be t*iven on siii'ar 01 i n fjel.' 1 1 ik' k a jisuh s. I he l'4)M>in sa It •- ad nnnisti. ri d 

are 111 a .solution oi 5 jxniiids in 5 fralltnis ot water, f dnichtiis beinj^ given to a 
child one to live year-i ot Sdi.w bins to om o! six to ten yi-ars, drachm.i 
to OIK' of eleven to tifueii \ ears, 10 dr.ii hins to one of sixb en to twenty years, 
and 24 dra^]ln1^ aUive that ago. CasUir oil may be e.i\en instead ot sall.s, 
2 drachms for u child oi one to three yeais, drcieJiiii'. lor a I'hilil ol four 
to eight years, 0-10 draehms lor nine to Mxleen vears. and above .sixteen 
years 8-10 drachms, w'hile i} ounces is consul end to be the nia\iniuiu for a 
female. * 

No alcohol or at ids are to Ik ingested tor a pericKl of twelve hours antecedent 
to and at ter the treatment. I’legnant women should not betieaUii in this way. 

Treatment should he repealed altci ten ilays, and one week aflei the second 
cxiursc the faccc'S should be examined muioscopically to see whether further 
medication is nece.'«sarv, and il .'>0 it should be ri'peated at ten day.s' intervals 
according to the microscopif al tindings. 

IJeta-naphthnl, linely powdi n*d, can be given in cai hels in 15 to 20 grain 
doses, administered 111 the .saini mannc'r as thynuil- - viz., one cachet every 
two hours for two or three times, with the .same i)recaiitions as with thymol. 
The patients often complain oi severe burning of the stomach after taking them. 
The drug should never be given to individuals suffering from diseases of the 
kidneys, as it may can.so latal ha'niorrh«*.gic iiejihritis. 

III debilitated patients bcta-niipluhol may be given in 5>grain ^Ss made 
up with pulvis tragardntlia!cxim{)ositd and syi up. One to three pills, according 
to age, should be administered early in the morning on six successive days. 
No preliminary preparation is necessary. 'i)ic results, however, as regards 
the destruction of the parrasites, are not firilliant. 

. Kkol recommends :>- 

Bcta>naphlhol (finely powdered) . . . . 3b'. 

Mticilaginis iragacantte 

Aquas menlhse piperitse ad Jvi^ 
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o|, which 6 drachms (gr. xxx. of beta-napUthol) is given to an arluli male, 

5 drachms to an adult female, and 1 to 2 drachms to children, for a dose. 
Three' doses are given at intervals of two hours. Two hours afl«T the last 
dose a saline aperient is given, iicta-naphthol does not keep well, and should 
be stored in ^-pound bottles, and kc]>t in a cool ]da('e. 

' ^MaU followed by castor oil. or calomel, or inliiMion of senna, has also 
b^em strongly recommended, and was generally usimI bi-tore llo^zolo introduced 
tl^rmol in 18S0. The l\}rio Kico CommLs.sion touiid it useless even in doses 
which producce! toxic symptoms. 

, Nat&n-Larrier recommends the following method of administering Inlix 
fttas : — 

First day: Milk diet and saline ]>urge. Second (lay: Milk diet; a capsule 
containing 0-30 centigramme of oil ol /•'i/i.r was every ten minutes iiiilil twenty 
have been taken, followed in ont^-cjiiaiter of an hour bv u in]).sule of etlur 
every three minutes until eight have been taken Alter the last <apsule, 
15 grams of castor oil are a<lminiKter(*d, and. alter Juill an hour, 2s giainmes 
of castor oil. Third day: A saline purge, b'ourthday: h'xnnnnation ot the 
fseccs and repetition of the treatment. JJrimont reioiniuends tlie essence of 
Melalcttca virtdi flora. 

Worms in the -What over treatnuMit br luloptrd its effect 

must be judged tlie worms found on examHiiiiig all the fieccs 
passed during the mst twelve to tw<n>ty-foiir Iioiirs after dosage. 
These, fseces arc stirred up with water, allowed to settle, and the 
water decanted, and tliis process repealed s(ivt:ral times, after which 
the deposit is placed on a flat dish with a black background, and 
the whitish or greyisli little worms lookc‘d for. 

Treatment of the Skin Ernfltion. The area showing the ertlption 
should bo painted with a solution of sjilicylic acid in collodion (1 in b) 
in the early stages, or later it should be soaked in a weak solution of 
carbolic lotion (1 in tool, and the vesicles. ])ustules, cdc., should be 
^opened and cleaned with r in 40 c«irbolic lotion, and the whole area 
dresst^l with a carbolic lotion or carbolic oinliuont dressing. The 
itching may be relieved by an ointment of salicylic acid gr. v. 
in 3 ii- of zme oxid*! ointment and vaseliiu\ 'Hie dressing should 
be performed twice daily, and the internal treatment, as de- 
scribed above, begun at once, and repeated every week for some time. 

Treaim&nt of the Month , — For about two weeks after infection 
the patient should use a mild antiseptic gargle several times a day, 
and should be instructed to spit out his saliva, sputum, etc., aiid 
not to swallow it. The gargling should be jxTformed b^^fore drinking 
or elating anything. The sputum should be collected and examined 
for larvae. 

Prophylaxis. — Prophylaxis must be based upon an attempt to kill 
the paij|pitcs in the human being, and to pr<}vcnt the infection of 
the liu^n being by the parasite, but in order to be successful in 
these methods it is absolutely necessary to educate both the rich 
and the poor of a district in the essentials of the disease. This must 
be done by illustrated lectures and pamphlets in the vernacular. 
.An appeal must also be made to the people tft come at once for 
. treatment when suffering from .skin eruptions or amemia. 

The first method is the most feasible, and lias been tried on a large 
scale at ?orto Rico, and on many estates and in m'nes. The 
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quickest way is to examine the people for aiisemia, and treat the 
ana,‘mirs with thj'moh the eucalyptus-oil mixture, or f 3 -naphthol, 
after the examination of the fjere.s. On estates the method of 
examining: tlie. blood of non-ana‘mir j)ersons for an eosinophilia 
might be adopted, as the worms may be j)risent before the anaunia 
shows itself. The fjeces of persons showing eosinophilia should 
then be examined for ova, and treatment instituted on the findings. 
Of course a certain degree of eosinophilia is also present in cases of 
ascariasis and otlier kinds of helmiiuhiasis. 

With regard to the second method, the formation and use of 
proper latrines may do mucli. With regard to estates, tea-buslies. 
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etc., should not be allowed to grow right up to the coolies’ lines, 
but a clear area should be left, and this should be treated from time 
to time with quicklime,, h'urther, every alternate row of bushes 
might be left out in the half-acre adjoiijing the lines, and in the 
vacant spaces latrine-holes lined with lime might be dug. The use 
of bucket -latrines and tlie desii notion of the hcccs in a small crude 
incinerator would be better, and could be easily mans^ged on' estates. 
The best cheap latrine is ‘Bailey’s i)atent,* manufactured by the 
Empire Engineei-ing ('ompany of *(^awni)ore, at a cost of 118 rupees 
for a tw'o-seat, and 3b() rupees for an eight -.seat latrine. 

JL^per has sugg(‘siod tliat Iniitful results would be obtained from a more 
detailed study of the liirvicidai effects of cliemic.il manures such as ‘niiro- 
line/ etc. According to certain experiments made by this author, it would 
seem that after treatment with such chemicals human ordure could perhaps 
be used on the land with safety. 
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The figures show small incinerators in use in a 'mill and in a 
gaol in Colombo, but it must be remembered that frcccs require 
a considerable amount of fuel and a considerable draught before 
they are properly burnt. There is, however, no need to go to great 
expense, and a simply construclexl incinerator will often work well, 
if a little smell is not objected to. In order to calculate the size of 
latrine required, it must be remembered that an Indian communily 



Fig. 738.— Anotixisr Cheap and Easily Cunstkucteu lNciNhi{.\TOR. 


is estimated to pass 8 ounces of faical matter per diem in a mixed 
population of niccs, sexes, and ages, and 40 ounces of urine. The 
usual size of a galvanized irem latrine-bucket is 14 iuclies Ingli by 
12 inches broad at the mouth and 9 indies at Jlie baM\ and it has a 
cubic capacity of 0.9 cubic foot, and is said fo weigh 10 pounds 
when full. Coir fibre is often mixed with Die hecal matter in the 
proportion of 2 J pounds of coir to i pound of fa'cal matter or i gallon 
of urine. 
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Messrs. FroufKSnberg and Company, of .Colombo, use a simple incineratbr, 
and they have kindly supplied us with the following details of their process, 
which ib carried out at iiignt : — , . . 

Average number of buckets of faecal mailer burnt per night, 20 .., 

Average weight coutents of a bucket, 26 pounds. 

Average quantity of ash lett after burning the above, 5 buckets. 

Average amount oi eolr dust uscil per bucket, 2 jxiunds. 

Average amoutil of tirewood used per burning, 2 hundredweight. 

Average amount ol rubbish burnt at the same time, together with a 
few old gunny bags. i| hundredweight. 

Average number ol coolies whose lajud matter is dealt with, 400. 

J^atrine coolies at cents per diem to do tlie work, 2. 

Firing Starts at 7 p.iii., and i** linisheil by 8 a.m.; the highest tempera- 
ture recorded was 1,05(1° C. 

The iiriiK* can, ot loiirse, be .separatc*cl from the faeces by using a Donaldson's 
scparatoi latrine. J'lu* urine can then be disjuised ol by burial, and the faeces 
burnt. 

There is no doubt that some such method would have excellent results in 
dealing with the piobleni in small (ommutulies and estates if carried out 
prupmiy. 

liaiMy inlected laiuH niigliL be treated with lime. It ha.Hbecn recommended 
that coolies should jirote* 1 tlu'ir teel by first dipping them in a bucket of 
tar, am! then in one with sand. 

Tlio motluKl of wiili a larfijc community is best exemplified 

by quoting tin; excellent woik of the two Porto Kico Commissions, 
temporary and permanent, the former consisting of Ashford, King, 
and Igaravde/.. and t he lat ler ol fgaravdt'Z, Martinez, and Scin y Sciu. 

Patients attend at a leiilral, or one ol the outlying depots or dispensaries, 
win re then »tooN art i.xamnud, ,ind they are g 5 \en nu-dieiiies, and a card 
with the tollowing instrui turns 

]. Take one ol the two purgatives gut n to you to-nigbl (MHliiun sulphate). 

2. Take nl o a.m fo-mcirrow half the tapsules |all the i apsides equal 45 to 
Oo grains lo 4 giviiiim*>) of tlivmol, or 25 to grains (1-5 to 5 grammes) of 
jS-naphtliu]]. 

3. lake theothd li.dt at S a.m tlu'saiiie iiiorr.ing. 

4. Take the i»t1iei jiurgatiw at Kia.ni. 

5. You should lU'iihei drink wiiu not any alcohulu liquor during the Umc 
you are taking these luedii ine-. 

(>. ('ome for inon iiiedKines until the physii laii says you arc cured. 

7. Have a pMvy in your liou.to. Do not defiei ate on the .surface of the 
ground, but in the |>ri\ y. 

8. Do not w«dk baieiooted, so that 3’ou may a\oid oalehing mazamorra in 
your feet. Wear sIkk-s, and you will ncvei siiller Irom ariamiia. 

fn addition, iariiier.s were ie<pief le(l to .stop the |K>lluiLon ol the ground, and 
to introduce th( use of shoes 

The result was that 11 pii < ent of the [xquilation were treated in the year 
1906-07 (89,233), and of those, 25-7 per c<*nl. were cured, 17^4 per cent, practi- 
cally'’ curl'd, 40-5 }iei cent, weie under treatment, i6*2 yvr cent. cea.sed to 
return, and 0*2 per cent. died. ai a total ro.st ot £9, (Mi, of 'which ;f7,2oo went 
in 3 alarie.s and 1 1 , 100 111 drugs. 

Again, the highest credit must be given to the Americans for thcfearlcss way 
in which they .spend money on tfie prevention of disease and the free hand 
which tJioy give to tlic* sanatariaii in the tropics. 

In mines Oliver recdniiuencls that a solution of iron sulphate be used as a 
wash for the ikxirs. 

Sfilt has also Ix*eii recommended \iy Perioncito, and later by other observers, 
btit as a solution of at least 2 per cent, is necessary to kill the larvae, this' ;; 
method is too expensive. 
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Summary of Preventive Measi>res. 

JSducafional : — 

Instruction of rich and poor with regard to the methods of infection, 

^ < symptoms, treatnient, and prophylaxis. 

- Ptfr^onat Prophylaxis ; — 

* I. Protection of the feet. 

2. .Protection of the hands. 

3. Immediate treatment of the eruption on feet or hands. 

4. Necessity of early troatnicnt. 

Public Prophylaxis : — 

1. Search lor and treatment of earners. 

2. Search for cases ol the skin eruption and treatment of the same. 

3. Search for eases of anaemia and trealinenl oi same. 

4. Pi-ovision of sanitary (onvenicnces kept in g(X}d condition, and 

nssoeiated with a good system ol conservancy. 

Ascariasis. 

DeflnItionw--Ascariasis is infection with Ascaris lumhricoidcs 
Linnniiis, 1758; Toxascaris cam's Werner, 1782: or Bel ascaris mysiax 
Ze-der, iiSof), the figst named being much the m<')Vt common. 

Symptomatology.- -The sym]>toius may hi* nil, or may resemble 
those of ceNtoih' infeclioiis. being });irtiy ga^lro intestinal, partly 
re.lle.x, while skin irniaiion and e.rii])tions may idso be present. If, 
however, tlie imniber of parasite.^ be vt*ry considerable, signs of 
toxic ]>oiM)uing, or evi'n of iutesHnal obslhiclion from interlacing 
of the worms, may develop, but the groat danger is from the 
waihlering of the parasites. If they wander up the l)ile-duct and 
in^o tlie liver, lli(*y may <'ausi‘ abscesses in ihe liver. We have 
found as many as eleven worms in the bile-duct, with a large 
number in the li\er, thiiM* of which lay in abscess cavities. They 
may' also (mter iIk' duel of Wirsiiiig, and caus(' slight intlammation 
of the pancreas, 01 go into the appendix, and cause appendicitis. 
I'urtlier, tlie.y may piiTce the bowel in cases ol ulceratKe conditions 
of I lie bowels, and eiiUr the. peritofieiiiu or the bladder, or enter the 
lung, tlie nose, or Uu‘ ear by i lie Eustachian lube -in fad, they may 
wander all over.lhe body. The observer must, however, be careful 
to distinguish be-lwiM-n the }Mist-m<Jrtem and ante-mortem wander- 
ings of these worms: in the former case the worms arc. generally 
found alive. The mosi iin])ortaut retlex symptoms are the con- 
vulsions so commonly mel with in children, and attacks of so-callcd 
'wormy' cough mre not •rare. We have se(*u rases of fever re- 
sembling typhoid (typho-himbricosis) whicli on post-mortem cx- 
aminai ion have sliown no lesions of tyjihoid, but enormous numbers 
of ascaris. 

Diagnosis. — Tbfit diagnosis will depend upon the discovery of the 
eggs in the faeces. 

Treatment^Thc best treatment is ^toniu, with some form of 
purgative. Usually santonin is mixed^with an' eijual quantity of 
c^omol. and given in do^s of i to 3 grains for an adult, and J grain 
. for every year of life for* a child. 'Hie dose is given every morning 
. fw two oj three days, and repeated again in a week if eggs still 
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appear in the faeces. It is as well to remember that santonin may 
cause blue or yellow vision. ' . 

Oil of clicuopudium maybe given in gelatine capsules or in cantor oil: . (Fc^'r 
dosage see p. 1770.) in Chiiid QuisquaUs indicai^ at limes used: 2 pi 

the. jK>wder. 

^ Oxyuriasis. 

Deflnltlon. — Oxyuriasis is infection witli Oxyurk ' vermiculafis 
LinnrTus, 1767 (sec p. 857), and is common all <3ver the world. 

Symptomatology.- 'fhe symptoms arc irritation in the region of 
the anus, with sometimes a di^tinct enter(»-c(»litis, and sometimes 
sliglit fever. It is usually statt'd that there is a simsc of irritatiem 
in the nose. Tlic diagnosis i*^ to be iin'ide by finding the worms in 
the motions after a purgative. In girls the W(»ims may enter the 
vagina and eaust* vagiuit is. 

Treatment.- The gravid b'lnales can be killed by rectal injections 
of quassia, alum ("ii. to a j>iiil), salt (.">ii. to a pint), but the young 
forms require internal tii^atment with santonin and calomel, as 
described under Ascariasis. b'lynn recommends sul])lnir (gr. iii.) 
tlirec times a day in adiills.and gr. i.ss. in children, given as a cachet 
or lozenge. A 10 to 20 pi*r cent, calomel oini incut, diluted unguen- 
tum hydrargtTi (i in 4), may be a])})lied to the aims, or iodoform 
and naphtluifin .suppoMtories may be used. 

. Intestinal Polyparasitism. 

Definition. — Intestinal poly];arasiti>m is tla* imasion of the 
aliincntniy canal by moie than one sjacies of | arasite. 

Remarks.- We have, siiue kjo^, investigated tlie (picstion as to 
which parasites are commonly present in natives of tropical Africa 
and Ceylon, and find that it is the rule ratlier than the exce])tion 
for their intestines to harbour more than om- sjiecies of parasite. 

Statistical iiifonnatiuu with regard to the j)ri*valence of the 
various forms in different tropical regions is still wanting, but some 
valuable observations have been maile, especiull}' in the Philippine 
Islands by (iaTrisoii, and in Soiiili Africa by Miss Porter. The rela- 
tive prevalence of the various intt'stinal parasites in the Philippines 
has been carefully studied by Garrison, who finds that S4 per cent, 
of the iiivestigati'd })(;rsoiis were infected with fifteen genera and 
about Iw^ntjt species, multijile infections luting t!u‘ rule, the average 
numbiT of infections being 2-25 pe^llecul. 

The i)it‘valcni f (»f the various parasite.'^ were as folio w.s: — 

j, *’ Per ('ent. 

L'ric'huris . . . . . . . . 39.0 

Ancylo.stoma and Nreator . . , . . . 32*0 

Abcarib . . . . . . . . . . . . 2(>*o 

Amoebs .. .. .. .. .. 23*0 

Flagellates and Cilia tes .. .. .. 2*i*o 

Strongylojides .... . . . . . . . . 3-0 

Oxyuris o«8 

Taenia . . ■ . . . . . . . . . . ^*7 

Schistosoma japonicum . . . . . . o-b 

Paragoxiimus 0-4 

Opi.sthorchih . . . . . . . . . , o*g , 

HymeDolepsis .. o-t 
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4, "'.Besidc^tbese, howev^, there w^e a number of undetermined 
forms. ^ The infection with Trichuris is variously given in different 
couitteie^ — 0^., Porto Rico (Commission), 7*27 per cent.; India 
.(Be^miide), 6*95 per -cent.; India (Dobson). 4*4 per cent.; Central 
•Africa (Daniels), 279 per cent. The infection with Ancylosibma 
^Jid'Necalor %. given in India (Calvert) ,'83 per cent.; (Dobson). 
'S7'58 per cent.; (Fcarnsidc), 65 '83 per cent. Ascaris inteclion in 
. W^st Africa (Wellman) is 50-97 per cent. Garrison considers his 
.-figure of 26 per cent., whicli is based upon adults only, as much too 
few.' Siropgyloides is placed in Central Africa at (Daniels) 1-5 y(sr 
cent.; West Africa (Wellman), 0*65 per (‘cnt.; Porto Rico (Com- 
mission), 0-8 per cent. Oxyuris is given in India (Dobson) at 
1537 pec cent. 

iSitlology. --“/Isfflm limhricoidcs is. in our expcriemo, by far the 
most common parasite, and it is often associated with either Trichuris 
trichiura or Necator amcricanus (or Ancylosloma duodenale) in 
double mfections, but triple infections with fhest; three parasites arc 
not uncommon, and quadruple infections of the tliree associated 
with Sirongyloides inicsiinalis are also common. 

Associated with one or more of these worms it«s by no means 
■ uiiusuai to find LocschicB and flagellates, especially Trichonwfias 
Ihominis, and more rarely cihat<'S--r.g.. Bnhwiidimn coli, Oxytiris 
vcrmicidaris is fairly roinmon in cliii<ln‘n. but taiiewonns lu'e not 
so frequently met with in Ceylon. India, and Equatorial Airica, 
while they are extremely connnon in Abyssinia. 

In Cliiha and other countries TrcmaUnlc infections must also be 
considered, anti iii the Wc'^t Indies and Africa infection with 
Schistosoma mansoni. , 

Symptomatology.- The. .'-.ynqUtims })resente(l by the palii-nts may 
be nil if the ])arasite.N are lew in uimiber, aiul will in any cast* depend 
mostly uj)oii the arlioii uf that sjM cies which is known t<) be the imire 
pathogenic or wliieh is abundant, but it may be very diflicult 
or impossible losejwale the syni] it oms caused by one parasite from 
those due to aiiothei. .Cases may slii>w signs ol fevtT, aiiicinia, 
diarrhoea, and even dysentei ic synqdoms may aj^pcar if the infection 
is heavy. 

Treatment.— The treatment must cummenee with tflal laid down 
for the parasite which is thjj more important fi om a j>afliogenic ])oint 
of view— ^.g., in the case of a double infection with Ancyhstoma 
and Ascaris, the ankylostomiasis must bo treated first and then 
the ascariasis. 

Rare Infections. 

Gordlaoeiasis end AoanthoeephalieslB (see ]>i>. anJ (>, «>). 

-> . * 

Infectious witli species of the Gorcftacca and Acantiiocephala are rare. 
Treatment would be on the same lines as for *ascaria&ls.' 


lie 
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IntMtinal Diplopodiasis and Chiiopodlasis (m‘i' |>]>. and yy)). 

])iploi>odi>isis <inil diikiiiuili.ihih aiv r.iio and iiniin|Ktrlaiil:, giving use to 
intest iiiti I piuns aiul iliiiirluiM. Thv is Diily possible on iliscovery 

of Iho 111 the IcU* J'lio ticatnit'iit is the ehlorolorm mixture, as 

tor tankylostoiiiiiisjs. 

These iuleslaUtiiis an* ]>liii.e(l hen oiilv ha miiM iiieiu i . 
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CHAPTER LXXVI 

SPRUE AND OTHER DIARRHCEAS 


Sprue— R»cu(lo-Spruc- -Hill di.irrhcea — Low-country morning diarrhoea — 
flagellate diarrhoea — Faimnc diarrhoea — Cceliac disease^ — Kefcrcnces. 

SPRUE. 

Synonyms. — Ceylon son* mouth. AphtUoiiles Chronica. Tropical aphths. 
Impetigo Primarum Viaruni. Diarrhiva Alba, Psilosis Linguae et Mucosae 
Intestiiii, Plithisis Abdominal is. lilastomycusis Intestinalis. Endemic diarrhoea. 
Cochin China diarrlnra. 

The term ‘ sprue * (sprew. sprau. sprulf. sprii, spre, spree, spro) is a phnise 
used in Holland and Scotland for a])hthous str)inatilis in children, Aphthae 
frupicalis dcr deutscluMi, and was ap]died to this disease by Manson and Van 
dcr Burg, the latter calling the disease in Bcitavia ‘ Xndische spruw/ 

Definition. — Sprue is a ('lironk catarrlKil inllanimalion of tlic 
alimentary canal, of unknown clinraclcrized by a i>eculiar 

ulcerative coiifUlion of tin* tonjjue and mouth, and by the passage 
of large, pale, frothy motiofis, the symptoms waxing and waning 
periodically. 

History. — Acconliiig to Hiatt, sjirue was first mentioned in the 
writings of John Biekncll, in Amorka, in 17J7. Hillary, of Barba- 
dos, in I7()6, in a most remarkably able manner, describes the 
disease lor tlie first time under the name ‘ aphthoides chronica.* 
Ilis account is well worth reading, and tlien* can hr no ])ossible doubt 
that his description refiTS to the disease we now call sprue. The 
Indian physicians Twining (i?:)35),(/rant (1854), Cunningham (1877), 
mention symptoms indicating tliat they were acquainted with a 
disease of this nature, while Elliott of ('eylou gave a very good 
account of f lie malady, which he called ‘ phthisis abdominalis. ’ 

At the same time^i.<j., 1864 to 1883— French physicians noted 
a peculiar form of diarrhfta, commonly met with in Cochin China, 
which perplexed them considerablv. a large number believing that 
it was dysenteric in natun*, while, others considered thjit it was 
probably a new disease. 

In 18S0 Manson w;is the. first after Hillary to clearly define the 
disease, which he called * sprue and in the same year,^and inde- 
pendently, Van der* Burg described it under the term ' Indische 
wruw ' in Batavia. In the next year (1881) Sir Joseph Fayrer 
delivered the Lettsomiun Lectures on clironic white tropical diar- 
rhoea. These three authors permanently established the disease as 
a clinical entity. Since then many important papers and articles 
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have appeared, notably Roux’s ‘ Traitc ’ in 1888, Thin's ' Psilosis ' 
in 1897. and Cantlie’s papers, and the publications by Brown, Begg, 
Castellani, Low, Bahr, Ashford, Rogers, Nicholls and many others. 

CliniEtoiogy. — The endemic home of sprue appears to be Asia,' 
especiiilly Malaya, Sumatra, Java, Siam, and Annam; but it also 
extends into Burma, India and Ceylon, China, Australia (East and 
South), Now Caledonia, the Fiji Islands, and Japan. Possibly it 
exists in the West Indies, where Hillary originally described it, and 
it may occur all through tlic tro]>ics; but il so, 'it must be rare in 
certain regions — as, for example. West Africa. Rare cases of sprue 
occur in Europe. 

Aitiology. — The etiology of hpruo has not yet been elucidated, 
but of the many ('tiological theories brought forward, the one 
which at the present time r(‘cc;ives more accc‘j)tance is the monilia 
or oidium theory, also known as Kohlbn/iji^c^s theory, Kohb 
bnigge. in iqoi. found in cases of spnu* in Java a fungus whirl* he 
identified with Monilia albicans Robin, at that time blotter known 
under the name oi Oidium albicans, made a very complete 
histological study of one of hi^ eases whicli ended fatally, and 
cmpliasi/ed the fact tliat the fungus in sections of the tongue, etc., 
had invaded the deep strata of the mucosa, the glands, and ])ortions 
of the .submucosa. He concluded that the fungus was the cause 
of the disease. Kohlbrugge’s findings W(*r(‘ speedily confirmed by 
many observers, es]>ecially French and Dutch, and le Dantec gave 
to tlie maladj' tlie name of blaslotnycosis inlcstinalis. 

In 1905 and 1912 cases of sprue with presence of monilia fungi 
were placed on record by Castellani, wlio, in 1912, describ(*d several 
species, Monilia iniestinalis, M, cnlcrica, etc. This author’s opinion 
was that such fungi were the cause oi sonn? of tin* symptoms of 
sprue, a^i, for instance, tlie frothy ajipearance of the stools, but 
doubted their being the primary cause of the mnladv. He believed 
them to be the cause of the frothy diarrluea, because he had noted 
that this symptom generally ini])rov(»d after large doses of bicar- 
bonate. of soda. lie thought that sodium bicarbonate given in 
large doses miglit dir.rease the aciditv of the intestinal contents, 
and in this way cheek the growth of fungi, which, as is w'ell known, 
grow better oh acid than on alkaline media. In 191 j Castellani 
and Low described a now monilia found in a case of sprue, M. deco- 
lorans Castellani and Low, Icq 13. They came to the conclusion that 
this and other monilias {M. infcslinalis, etc.) were the cause of certain 
important symptoms of the disease such as frothiness of the stools, 
etc., but they were not inclined to consider them to be the primary 
cause of the malady: the.v (piotod in analogy the example of scabies, 
in vrhich the main part of the symptoms is due to the secondary in- 
vasion by staphylococci, and not the i>rimarv\cause, the acarus. 

In IQ14, Bahr, in a series of interesting publicatiiuis, supported 
Kohlbnigge’s theory, believing that the cause of the malady was 
probably Monilia albicans Robin. 

From 1915, Ashford, in several able papers, has supported the 
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same theory, he does m»1 consider that M, alHcaiis is tlie 

cause of tlu' malady, lie calls the monilia observed in his cases 
Jlf. psilosis, but, according' to ilu- laws of nomenclature, the correct 
term would seem to be Movih\i enterica. 

Moniiias found in Sprue.- Tlu* prinri|)al s])(ries of monilia so far 
found in s])rue are the hdhjwiii;^ . 

T. Moniliii alhicuHs Robin. 

j. ■U/u// 7 /(f (^'c *i/n/ if //s* ('aMell.ini and Low. 

\. Mnnilii! /«/c’s7/7/(///s ('astellaiii. 

\. Mnnilin raslellani. 

S). Mojiilui 4wsr»/i7rt ('aMelKini 

0. ('asiellani. 

7 M'Uiiiitt rufrri‘\i LnMellani ^])ni]>.d)Ie ‘^yiKuiyiU’^: 

MfHi’itt \’^\iU)\t\J\irnsiiiclninfViy('cs ash- 

fordi Audi ! '.•in’. 

For desrriyUiou ol.^ilie-‘e liiujui ^ro p. ro7f). 

Species of the Genus Oidium found in Sphie. The prinei])a 1 
species of ilie i;»'nn- Oidiiun si s/riiio sn f.ir lonml in sprue aie:-- 

(hdiuni votuudalum ('.iMell.ini. 

Oi Uuth asu'mihs ('.iMelliini. 

For descriplmn ot ihe-.e funi:i sd- p. lor^ 5. 

Remarks.- -Kt lid I »ruv;ii»’'^ iImoivi-. ihe ime lindiiii' inosi Mi])poii 
at the present lime, :;inl. aei (iidm{,;tn v.irioiis ;iut hoi'-, ajUjL^lntinai ion 
and coinpleim IP iixaii'Hi teMs .ue su})poriiju» it,.ind eeiiain ob- 
s(*rvershave e];uiued lo ]ia\e '.Ufvn‘d«d m re])rodiicinjL* the malady 
ill Tin- Itiwer animal" l»v injei'tioii ol iiiie"tnnl nmnihas. We be- 
li(‘Vi*tlMt if themal.id\ ise\ t iiiiialK t!em<in-.i iiUed t<. bea iimniliasis, 
thiMi a jLjroii]) 1)1 monilj.i", aiul not mu- oidv, will l>e h>iii!(l !«> be 
callable of ]>r«»(lin'mf' tin- .illei'li*»i> : this m iimdojLjv to what f>iu‘ >c(‘S 
in baeillary dv^enterv . and m alleeiiou" dm- Id the hiijher liin^'i, 
such as rintiw'orm 

It must lie iiilieil ili.it (.111/1 es|»ti i.illv Ml Impic.il i (lUiitiies, iiMv lie foiincl 
alsii in 'ttool't lit iiieni.il iiii!i\ kIumI > .ind pi-isnH't snllfiiii^ witii <ilier tiiiii>« 
which die not eoniwi t< d with '.pim* Siu h liim»i ino'illv hi-Ionj; lo tlie fteiieni 
Moniii.i, S.u'i iKiiiiiiiyi-i's ('i vpioi-oci u >. Mvimleiind, Onlinin. 

The Helminthic Theory, soim- .mu Imni ie- coiwider Slron'^yloidcs 
slummilis to be llie cause ol tlie diNi-.-iM*, ])ut in our c \])erieuce the 
worm lias uothiii^^ to do with the malady, hein;^ loimd in all sorts 
of patholojL(ical i-omlitions. 

The Bacterial Theory.- Nunu-ious diiferent coec.i. bacilli, etc., 
have been describeel as the causative af^eiits ol sprue, but so lar 
none has been deinoiistrai ed to be Ihepnmarv cause of the m ilady. 
Ro|[»ers and Nicliolls have sn^^fjesled that the disease may be a 
streptococcal infect ion t both aiil hoi's liavii g (»]>taiiied good results 
]) y using si rept ocon al vac( ines. The snejitococd found by Nicholls 
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were of the viridans type, as found also in normal mouths. 
Complement fixation tests carried out by Nicholls would seem to 
support th(i streptococcal tln'ory. Xicliolls iKlicvus the etiology 
to be in reality twofold. iIktc l)cing an infection factor and a 
dietary factor. 

Attention must be called to ciTiain c.is(s nf pr»eii(lo-spnie, 
described by one of us, and diK'lo a bncilhisol ilu* l‘'le\ner grou]). 
Tliese cases are n(»t trii*» s]>nie. astbev gel well eitbi'r sj)oiit*nieously 
witijoiil leaving tin* tro]n('s nr bv a coiir-'i- ol vm-cine treatment 
prepanMl with the h'lexiuT-lilNe bin illi isolated Iroin the stools. 

The Protozoan Theory. Varmu'- ]>r4>to/«».in oigani^ms have been 
found in case< ol ‘^]>rue. anneba*. spinu-h.ites, llagi-lhitt-s. etc., btit 
none have b(‘en <lenion‘^li at<‘d t<i bt^tln e.ni‘'e 4)1 t hi- in.ilady. 

The Climatic Theory, 'riiisdoe^ U4)i m^ul to 1)4- di^eussed, though 
a h4)t damp climate is .111 iinpoit.nit pr4*4lis|M)‘-iii,L« 4‘:ius,‘. 

The Food Theory.- TIms aU4i d4)e*. mit need t4» be clis4'nssed, 
llnnigh sj)i(‘y f4iods and in.iv b** pr4 lli<p4^'^ing causes. Jind 

dietary 4-it4jis, .is ynipb.i'^i/ed by Xudndls, niav lower tlie riMslaiicc 
of llie alinientary min-osa bi gi rm inf4*cti4in. 

The Deficiency Theory. - -'riiis th4-4»rv has l)4N'n ably brought 
JorWtir4l by t'.mtln', win) n4)lic4‘d 111 (sTlain c.is4>s sign.> of scurvy. 

Syndrome Theory, hnndlv, tin* iln'orv must In* mentioned 
a4'.4'oriling i4) which spnu* i-* inn a M•p.•lr.lte4li^^Mse, but i*. a sviidronu: 
met with m v.irious ]i.)ih4>l4>gieal iMnidii i4»ns, *'U4*h as chi on. c dyseii- 
terv and perni4'MiUN an enu.i. 'I hi^ tli4*4)r\ init -*up])4»ned by any 
nu'dii'.il man ol long Ii4)|)i4:.il 4*\pei ieiu'e. Tht* disease ))r(*sents 
tvpic.il svniptoins ,nid a typical c4mrM\ but, as in dys4*nl4Ty, so in 
sprii(‘, it is in 4)iir opinion prol).d)l4* that the ciinictd ti*iin covers 
several closeh' ailiiul cajinlit i4»ns ..’c.. it i*' po-^^ble ih.it then* may 
be a spnu* 4)1 livj>!i4)in\vet i4- 4iiigin. .» of bac.Ui'ial origin, and 

a s])iue of ])i 4>to/oan 01 igin. 

Pathology. -Willi an nnkn4iwn c.iusatHni. it i^ mil eii'^y lo write 
an ac4'4)U]it 4if rlie paihoingv. it wonKl a|>]>4‘ar a^. tln)Ugb the 
prini.irv lesi4)ii'. are beiie.ith iln- 4'pith»‘liiiin in lM>th the mngiie and 
tin* intestine, and caiiM- the '.npei I'n-i.d desi|iiainanoii .nnl 4:.itarrh. 
In the inti'stiiie ihe 4liM*.ise ln*gins \\ iih Mibiniicinis maigesl ion, alter 
which ftillows thnimlMisis •)! the V4 *sm‘N. ami eMid.itnni of Ineino- 
glohin, and a roninl-ci lle«l mliltr.il ion. Tin* mneo^a suiters because 
its bl4)4)4i su])|)lv is 4l:image4l. ainl i)n*rel4)re uecnoMS lakes plare, 
the gi.iinls and villi being alliTled. Tin* n -. 4 »])liagus and stoniaeh 
also siilh*r. The liv4*r is .it first eiilargisl and e4)ngested, but later 
bi‘com4*s atrophied aiiil small. The lact that tin* longiu*. tesophagns, 
stomach, ainl iiile'-^tines aie afUM'te*! wouM iinlicale that si> 3 nei liiiig 
deleterious is l)i*ing 4-ar!i4*d by the l)lo4)d stre.ini to IheM* 4»rg,ins, 
rath(*r than that S4)iiiethiiig is acliiig from tin* -.111 f.na*. Tin* irrita- 
tion of tin* li\ er m.iy be dm* to the same caiiM*. 

When onee the mncosjc are damaged, tin* clninical ])roceSscs of 
digestion and the absorption 4)f their piauhicts must 1)4.* interfered 
with; while nl tlie same time the abs^irpiion of ptjisons from the 
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aliraeatar}^ canal must be easier. Indeed, there is evidence of this 
in the increase of indigo blue in the urine, which is at times marked. 

These two conditions would lead to an atrophy of the. liver, which 
organ is one of the great safeguards against a toxaemia of intestinal 
origin. When the liver is sufficiently damaged, a toxaemia is pos- 
sible, and occurs; hence, possibly, the advantage of the treatment 
by liver-soup or other preparations of liver. 

The damaged condition of the mucosa of the mouth and tongue 
makes mastication difficult. Tin* denuded condition of the 
oesophagus caus('s the burning ])ain during swallowing; the con- 
dition of gastric, and mtr'^iiiial mucosa* causes the dyspepsia and 
diarrluea of tJu* disi'ase. 'Du* d.iarrho'a is characterized by pale, 
Irothy motions, the explanat urn ol which is as follows; — 

(>n o])(Miiiig tile bowel.s jiost mort<‘ni, the observer is struck by 
the fad that, though tluTe may be ]»lenty of bile in the duodenum 
and in tlie higher portion^ of tlu* bowel, this gradually disappears 
until, in the haver ]).irls of the small intestine, the contents appear 
white. In normal •heces liilirubiii should lie changed into sterco- 
bilin (hydrobilinihini. which is iin»bilin, and is ulentical with that 
found in the urine. The white appearance of the intestinal contents 
is probably j)arlly due t<i certain bact<*ria, espiTially B, albojaciens. 

Vaughan Harley has sliown that in the upjier tliird of the small 
intestine the normal fjecc's an* of a yellowish colour, due to bili- 
rubin. In tlie middle third thev are ol a whitish or greyish colour, 
probably owing to the bih* ]ugnu nts being conviTled into chromo- 
gens. which become green 111 tJie lower third. After jiassiiig the 
ileo-cfccal valve, the biU'-jiigments are converted into urobilin by 
the acti^m of putrefjietive hacleria, but a considerable cpiantity (If 
this is in the form of a cliromogen. Tl llu* jiaucreatic juice* is absent 
a cohuirless f(»rni of urobilin \> found, called Jetico-urobiliii; the* 
blood pictures in the last stage edosely resemble* that of jicrnicious 
.'in;emia. A very conimoii leature is the ]U'e*S(*ue:e of true chromatin 
granules in certain i eel ci‘lls. 

Histopathology.-- The hisie»])atliology e)f the disease* requires much 
further study. Tlie ])riucipal histopalhological feature of the 
malady is a severe ])re>cess oi desquain.ition ol the mucosie of the 
digestive* tract . t e)gi*t lu'i wit h at rojdiic changes of t he mucoste, glands, 
pancreas, and liv(*r. One of us, in association with E. H. Koss, 
Le>w, and CTe)]q)er, has studied certain hi\^te logical fe'atnres of the 
epithelial cells of tlie tongue ami the condition ol Hie blood. 

f in the Kpiih^'Ua! Cells oj the Tonfinc.- Tluise ccdls present 

often a fatty dege-neratiem, but an interesting feature is the gr(*at 
increase in the pre*senci* of certain inclusiems, which, as deinon- 
strat od by one* of us, may he found alse) in various kinds of steiniat itis, 
including the usual tedSae-co variety, and ev<*n in normal i^eople. 
These peculiar inclusiems art* of two types. 

Type /. — This is by far the commoner. The cell presents a 
vs^ious number- --one^ to twelve or fifteen — of roundish or oval form- 
ations of variable size, 2 or 8 fjt in diameter, which in pr^^parations 



mSTOPATHOLOGY— SYMPTOMATOLOGY 1785 

coloured by Lcishman’s stain take up a roddislj or purjilish colour. 
The}' are apparently structureless, but thcy-roay present one or 
two small vacuoles. These inclusions stain beautifully by using 
H. C. Ross*sjelly method, but even with this method do not sliow 
any structure. They are not fat drops, as they colour deeply with 
Leishman's stain instead of becoming dissolved in the alcohol. 
They do not appear to be of nucleiir siibstancu*, as the masses are 
structureless. They do not seem to be i)arasitic, as they are 
structureless and h<imogeneous. The sevi-rer the inflammation of 
the tongue, whatever the canM\ tin* inon* numerous are these 
bodies. The greatest prolKibiliiy is that they are inrrely masses 
of keratohyaliii. 

Type 1 1 . — Occasionally instead of structureless homogeneous 
masses, granular aggloniefations somewhat resembling chlamydozoa 
arc seen. Whether these are a stage of the loriner inclusions is 
not known, but they appear to be merely cell deg on (Tat ions. 

Changes in flic Cells of the Blood. — The'^e luivc already been men- 
tioned under the heading Pathology. ^ 

Morbid ‘Anatomyl- -I'lie body is ('maciated. and the skin often 
hangs loosely, and there may be (edema about the ankles. The 
tongue shows small areas of infiltration into tlie connective tissue, 
vesicles, and small ulcers. The filifmm pai)illa‘ ati<»})hy, and the 
fungiform ])fij)ilLe become swollen and ]>rominent. The pillars 
of the faiic('s and tlu' tonsils may show siibepithehal intlamm'ation, 
and even suppuration and iilccnition. The (esophagus is inflamed, 
and its mucosa is (ittenuated in places. Tin* mucosa of tlu* stomach 
may be pale and atrojflmHl, or rough and cirrhotic. The mucosa 
of llu' small intc'stino may l)e slightly iTod(*d, or may be so de- 
stroyed tiiOt lh(^ whole bowel is diapbanouswith vascular arboriza- 
tions; or there may be effusion into the solitary and agminat('d 
glands. The contents are bile-stained in the up])er parts, and 
whitish lower down. 'Hh' large biAvel may be ulcerated. The 
liver is atrophiinl, but olheiwise normal, 'fhe pancreas may be 
normal, inflamt^d, or cirrhotic. The ]H'ritoneum may be thickened 
and chronically inflamed, and in some cases show adhesions. The 
other organs are normal as a rule, but soim^times they are atrophii'd. 

Symptomatology.- -I'he incubation period of s])ni(..is quite un- 
known, and tlu! onset is insidious, without marked symptoms, 
which are usually merely failing strength and an nnderiii(.‘(l sense 
of illness. The disease may begin with diarrluea and intestinal 
symptoms, or with mouth symptoms only. 

Usually it begins with slight .attacks of sore mouth, indigestion, 
and morning diarrhcx;a, often of a bilious natiin*; but as none of 
these arc severe, and all arc evanescent, tlie patient thinks little or 
nothi^ about them, and does not consult a medical man until 
the. disease is well established. Three symplofns now worry the 
patient — viz., sore mouth, indigestion, and morning diarrluca. 

On oxaminir^ the mouth, the dorsum of the tongue will be seen 
to have a wjiiti^i fur, through which the swollen fungifonn papillae 
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are pr«)jt'ctin^. The sides and ti]) of the tongue arc red and in- 
llamecl, with often small vesicles, small ulcers, and bare patches, 
whicli are very tender. Similar patches may be noted under the 
longue near the Irr'iiuTii, on the in^de ol the cheeks, on the palate, 
and on tlu* pillar^ ol the laiiee-. A little ulcer, called Crombie's 
mi>l.ir ulcer, mav I)e seen near i he two ho, I n]>iier or lower molar 
teeth, lendei is llu* nmuth at Mines tlnit deglutition, mastica- 
tion. Wiirin or ‘^|)i('ed ne.nl or nhoholie lu-juors, cause much 

jMiu. In ad.diii.in, niiieti-> ni:i\ he nutieed rlinging to the pillais 
ol the iaiK'i*-, and M) tin* li.u'k ol the pharynx. Tliis iinicu> is a 
s»)Uii:e nj gre.ii disiM '^'. *, «» ihe jMlieiu. ;is it .leeuiiiulat e*^ ill ron- 
sider.ihle ine*' espe« i.dlv li -••nii* wanii lliiiil h.ts bi-eii taken, 

and the I'flort te^ri ii<ln| n in.iki s Inin .din(»M su k. On ^wallowing 
food, .1 hnrning p.nn !• It .ihmg tlu* couise ol the osojiluigus aiul 
over tlu steniuni,.is ileiiigh tlieic- w.is sDinelhmg raw inside (as, 
indee*l. 1 luTe L-,:. I hr \ iiiee K s.!iil hy I hin to he altered at times, 
hnl We h.Me not ‘‘.pi ei.i!I\ nntulthis. 

The nri'k. thoiMX. einl juio ni.i\ dmw ^ign^ *it em:n*iation. The 
ahddiiien IS s\v(i!l. 'i, nm.'iu nnii '- iiMikedlx- <i>, i'S]>eeially in the 
epig.iMrii* Mgion, ainl i!ie xx.ill .‘uli .uul likixed. TTu- jiatieiit 
eonipI.Miis ot dv^iiriiMc ^\in|»it»in; \ i/ , .i M ns.iti(»u <»1 iliseoinforl 
ari'l disteiisinii in^.il'', with .u I'l eiuri.iiions aibl -'l•nlel^nes 

\dinitmg. ICarlv m lI**’ nnMTime he tiels s\in)»ioins of intestinal 
dis« dintort , and ji.i-^se-, a ifw i opiou giexjsh, olleiisixe. Irothy 
mot ion-, and no iin.ir Inr ihr n -t r| ihedav . \ ft er t hese motions 

he in.iy led much In M 1 1 . a imI h.i\ i ,\ good a])|n't it e. 

JCxaniin.tlnin ol the I'.en -n -hows mih.us. e])iiluTial debris, and 
nuiiiv haclei m, .md (.lieii vea-t-Iike tniigi, and m sonu* cases eggs of 
\'arioii- m.i V pie^t nt. I'hi 'juantiivol lare',]>assi d varies 
with each nmtjoij, hiit i>. ni exii — iil the iiornMl, this lu'iiig due to 
solids r.ither than iKpinU. 'J he t'erelion ol nitrogm and fat is 
lucie.i-ed. h it e<»n',t It «il i s oM-r .»•) ])i r la iit., t)llen -|o to 50 
per .a nt. ol the ‘-to^ll•^. while in lUMiiial individuals on a mixed dii‘t 
It .i\'era'.:es o to .s jiir lani. Jsciiir ohM‘i\eis hdiex’e that this is 
ni>t due 111 t hr l.(T -split t iiiii .•n/\ iin s nmi-ael ing. hut to the absorp- 
tive ])owri ot ilieupj)er ]Mrt-ol t he inlrsi iiie being intiTlered with. 

ITie an.ilv'-is ot g.iMiir eont.-nts m.iv s|i«>w a ileerease in hydiai- 
chlorie aeiil aii<l ]>t]»sin. The p.inereal a: jniex. may diow absence 
of diastase. lrvt)-.]n, ami li])a'-i*. 

The most ( oiiiplrlr .m.ilv'is ol iiii .m«I l.e« cs h.is U-eu t.irned out ])y V. 
Hailt'y .'ind (iiMnllicuU'. I m- u vv. if»liing a'*.S7 kilut'i.miTiie.s, w.i^ on a 
milk (lu‘l, efjiii.iimii;' 1 jm».| l i.'iiiiiu * I iiiliti^fn 70*11 gi.i mines ol hit, 
gramme- of ( .11 iiiiliyiii.iii-., .mil i,i#0( i id Ihinl 'J he urine pas-ed m<*.i.snre(l 
i,i»j5o ( .« ,s|)i(iiii gi.jMiy iri.;,un lO-s gi .Lmiiii**^ , 111 K' tu id. o*K gramme; 
amm(nii:i, o*.f j gi.inniu , ]ilii,s|ih.iii*,. i-j; grimines, ( Idoridrs, 3*89 grammes. 
Total .siilpli.ii( s. I - 17 gnoiimi *. of vxinch i* gi.iiurius were .iJkaline 'ind (ri2 
aromatie 'I he a\erjtge tlail\ cpi.iiitity ol the motions was 235 grammes, of 
which 7iiv|(, w'‘ie water, i* | ; mti'igi'ii, ?3 *iij ia(. The nitrogen given in the 
lood w.is I gi.niiTiu-s, and lhal in the he* es i*,|7 gr.immes; therefore 8h*S<) 
per cent, li.ul Im-mi .ihs.irbed The fal iii the lood was 7(e j t grcimines, and 
that 111 llie ittocs grammes; therefore 53*01 per cent, liad Ixieii alisorbcd. 
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Tho colour of the faeces was groyish-grcen to greyish-w-lule. but g.ivc .i diblinct 
urobilin reaction, due to the luuco’urobihn. Schmidt's tost lor urobilin is 
performed by adding a concentrated solution of iKTchloride of mercury to the 
fsccs. when a bright red colour is devc-loped if unibiliii is piesent. If there 
is much urobilin, the colour appears within live niiniiles: if little, in five to 
fifteen minutes ; if very little, in halt an hour. Thi* erdonr (lee])ens lor twenty- 
four hours, ^^o^e analyses on the above lines .ire ie(]uire(l. llalberkann 
ill a case he studied louiul a large .tmoiinl ol nnhmn iii the urine and a reducing 
Fehling substance, which was not glucose. iindi‘leriuineii In the stools he 
found presence of iirobiliiiogc'ii. and ihc‘y eontaiiied a l»irge amount of lal. 

The hlnnd (‘(ni^guhitrs sloult, and there is .dw.iy.s sc;jne ndiii't ion 
of the re<l Oc-IN. which inav lull as low as ,b«uu),o()o to i,ooo,oo(v ]ut 
cubic millimc'lve. rin* I'olour-imh \ is l.iw, ami llie stiui*1ure ol tlie 
eelLs is normal. 'Flie wliite ec*11s aii- also ieiliie<*cl to about (>,000 to 
2,Soo per (Mihic milliiiic'ti e. 'riieitiliool while to led is about i to 
400 ill bad cases. A diflereiit lal I'.onid '•iiowsan ioare.is*- in the niono- 
iiiirli*:ns and eosinoplnies. 

The urine refpiires more iiu est i^ation, but as l.ii as evifleiic'e goe^i 
at pieseiit it i'^ not ,ibiioniiaI, showing only in meicasi* in indigo 
blue and urobilin, and at I imes(\mimidge's 1 eac-l i*on l«»i t»:mi ! eat h is. 

Si Innitter h.\s ofli-n noled l »ss of se\nal noNM-r. 

The Imcc.d. inteslmal. and oihi-i sMiiptoius niav markedly im- 
])rovr', even without tieatnieiit. bm only to get woisi- ag.'iin: and 
this ih repeated liiiu* alter I mie. 

In (hie eouise the ])alienl becomes veiv emaciate d, weak 
])livsi('ally, and dc'ju'i'ssed and 11 1 itabh* nient all\ . 'I he skin becomes 
harslr tin* iiuii os.e aiiainie, the tongue bec‘onn‘s Miiootli, glared, 
rerldishvi'llow, and small, and is oiieii fun owed by cracks, iiulig* s- 
tion is markt'cl: and the diarrlnea is wt'isc. 'I he ])alicnt continm*s 
to lose weight , and emaeiates ra])idly. tiie skin li.nigiiig in loose 
folds, the.'ibdonieii blown on! w illi gas, t he li\ ct Miiall and .Mrojihic-d, 
the ankles redemalous, while tin* puKe Im cosIk - s1c»w and iVible. 

Aher this has gone <ni foi a long tmu . the einaciati-d, worn-out, 
ill liable person dies ot an nmue att.u'k ol diarrho a or cardiac 
failure. Sprue is es'.eiit i.illy a ( hnniii* disease, with remissions, 
intermissions, and recurrences, bin, uiih*ss taken S(Tiously in liaiul, 
goi's sle.ulily Iroin bad to worse. 

Some wi iters distiiigui^li tbiei* si.igo-. a liist stage, witli oral 
and dysp.'ptic ''Vinplinns; a second stage, t^ith marked intestinal 
symptoms: and a Ihird^ ^tuge. with tox.einia, emaciation, and 
an.einia: wdiile cases are sometimes seen wliicli are atypical- that 
is to say, where there aie the inouih symiUom'^ with.oiit the intes- 
tinal symptoms, and vice veraa. 

Complications. 'Fhe complications met with in llie couise of the 
disease .ire: - -.\cule diarrhoea : dysenteric di.«rihiea: ha-inorrhagc: 
melcorisin; jiaiicreatit is: myalgia: insonniia: lielmiiithiasis, 
especially ankylostomiasis; impacted f.ece.-':*cliioiuV aj^peiulicitis: 
jaundice; diabetes: and pernicious amemia. 

Diagnosis. -The diagnosis of llie diM'ase is to be based uptm the 
irri'gular chronic di.urlHra (occurring esj)ecially in the luorning, and 
ass(xiatcc> wdth flatulent dyspepsia, causing distension of the 
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abdomen, and the passage of fermenting, abundant, clay-coloured 
motions. With these symptoms there will be progressive emacia- 
tion and amemia, and when to these the characteristic mouth- 
lesions occurring in a person living in the tropics are added, it 
is indeed diihcult to imagine any disease with which it could be 
confounded. Van der Sclieer consichTS that the discovery of fat 
in the molhms is a diagnostic sign before the disease begins; but 
this condition may also l)e found in pancreatitis. Low says that 
the so-called psilosis pigmentosa of Tiarbados is pellagra. The 
disease's from which sprin* should be distinguislu'd are stomatitis, 
hill diarrlnea, chrtmic dyst'utery, and chronic pancreatitis. 

Stomatiiis.- All forms of stomatitis are very common in the 
tropics, and may be accompanied by intestinal symptoms such as 
diarrhfjea. Tlie stools, however, do not show the peculiar char- 
acteristics of sprue- -VIZ., the white colour, the frothy appearance, 
and the copious amount }xissc‘d in the twenty-four hours. 

- -This is easily diagnosed by examination of the white 
patches, in whicli fungi of ihe genus Monilia w^l be found. Tt is, 
however, to be noted that in h»nc:-standing cases of sprue, as in all 
chronic complaints, thrush may tlevi‘lop. 

Hill Diarrhoea. - The patient generally gives a history of residence 
at a high elevation, and the diairlKea is as a nih' present only in 
the morning, while mouth sym])toms are absent. We have, liow- 
over, seen several patients in whom s]nue has developed after 
repeated attacks of what to all a])])earance was simply hill diarrha'a. 

Chronic Dvsenfery . — In chronic dysentery iluTe is an absence of 
the mouth symptom'^, whih- t!u‘ motions ar*‘ not whitish in colour, 
and may contain blood and mucus during the exacerbations. The 
diarrhoea of dysentery is g^-nerally aecompanied by griping, while 
that of sprue is not. In chnmic dysentery pain is ofttm felt on 
pressure over the sigmoid and des('cnding colons. In some cases 
microscopical and bacteriological I'xainination of the stools for 
entamieba? and the Shiga-Kruse bacillus may be necessarj' to clear 
the diagnosis. 

Though personally we consider s])nu* and chronic dysentery to 
be different diseases, still we lia ve seen .several cases of sprue develop- 
ing in old-standing cases of chronic dysentery. 

Chronic Pancrcatilis.- -Absence of the mouth symptoms of sprue 
and presence (»f teiulerness in the region of the epigastrium and 
the passage *)f large (plant ities of fat in the motions, together W'ith 
Cammidge's crystals in the urine, will enable the diagnosis of 
chronic pancreatitis to be niadi*. 

Prognosis. — The prognosis in any case of sprue is serious, because, 
unless the patient will honestly co-o])erate with the doctor, he will 
go from bad to worse. We are of the 0])inion that, no matter 
how mild the case;' may be, the patient should be warned of the 
danger. 

. If treatment is properly carried out, the prognosis improves con- 
siderably, ^but even then relapses are apt to occur. • 
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Treatment. — The treatment is symptomatic. 

An attempt must be made to soothe the alimentary canal, and 
to give it as little work to do as possible, so that it may repair itself. 
This line of treatment will necessitate rest in bed and a careful diet, 
after the bowels have been swept as clear as possible of decom- 
posing material. 

While this is proceeding, care must be taken to avoid chills, as 
they aggravate the disease. Lastly, an attempt should be made 
to treat those symptoms wJiich worry and annoy the patient. 

The treatment, therefore, may be classified into; — 

1. The co-operation of the patient. 

2. Rest in bed. 

3. Suitable clothing. 

4. Removal of fermenting bowel contents. 

5. Diet. 

6. Medical treatment. 

7. Change of rlimale. 

1. The Co-operation of the Patient. — ^Tlie nature of the com- 
plaint and the dangers which the ]>alient runs must he carefully 
explained to him. and the line of treatment sketelied out. Further, 
he mu.st be told that its sllrce^s 01 failure largely lies in Ins own 
hands. If he has not the strength of will to ])ersevere, e\ (‘n when 
at first success seems far from certain, he might as well not begin. 

If he agrees to co-operate, tlum he must be carelully weighed, and 
a chart kept of his weights. 

2. Rest in Bed.— -T he'secemd point is that the patient must 
remain in lied for a little* time, and use tlu* bed-pan and tJie uriiie- 
bottle, in order to give the bowels as much rest as possible, and 
warm water must be usi-d in h])onging. 

3. Suitable Clotiiin*;.- The underclothes and pyjamas should 
be of wool or flannel, in ord<T to a\oul chills. 

4. Removal of Fekmkntin<. Jk)WKL CoN'iEN’is.---The treatment 
should begin with a dobe <if castor oil, to remove the lerincnting 
contents of the bowel. 

3 . Diet. — The various diets advised in ay be arranged as follows : — 

(fl) The milk diet. 

ib) The milk and fruit diet. 

(c) Tiie fruit diet. 

Tlie meat diet. 

• (e) The meat and milk diet. 

(a) Milk Did . — The real basis of the treatment of sinne at 
present is the. milk diet. 

In the tropics, this milk should be obtained from a cow kept for the purpose 
or from .some really reliable dairy, as the danger of contaniin.’ition is great. 
Even when the cow Ix^longs to the patient, great care has to taken that the 
milk is not adulterated by the household servants. We can never forget 
that once^hc milk of a peculiarly careful household, collected, apparently, 
under strict , precautions, was found on analysis to be grossly adulterated. 
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The lesson wr have drawn from the above is to gel a sample analyzed from 
time to time. This analysis costs but little, and the possibility uf its being 
carried out at any time puls a o^rtiun amfuiiit of restraint upon would-be 
adulterators. 

There is a considiT.ible clilleroiice lK*tweeii the average composition of the 
milk supplied by Jios tavrus. the straight-backed cow. and Ji. indicus, the 
hump-baekfd cow, which, in geneial terms, may be summarized by saying 
that the milk ot the latter is much richer th.in that of the former. We have 
investigated this point, and are ol the opininii that if 3 per cent, of fat is con- 
sidertd to be an average for Ji. iaimis, then 5 jH'r cent, should be reckoned 
f )i U, indicus, 

III phinn^ i) patient upon a milk tlh'l . the composit inn of the milk 
should he careiully ''.imsid< i eil. e.spc'ciiilly as regards the fat, for, 
as Harlev and (mukIImkIv hnve shown, no less than 47 per cent, 
of the niilk-fiii is iia^-sed oiil in the f.i-ces. 

Milk with Ingli jn iveiil.iges nf fat should, therefore, be diluted 
witJi wliev, wlieii i he .iinoimt nl nitrogen will be kept uj). whih* 
the percentage fd fat is diininislieil. Whey is easily made in the 
tropie.s by means ol the juh't* oj limes. 

Preferably tlie milk should not ])e boiled or sterilized, but l)oiling, 
apjni rent ly, does not interfere witli its lieiieiicial jirojierties, and, 
therefore, it desiied or thought necessarv- /.r., owing to tin* risk 
of typlioid- then* is no Juinn in so doing. In cold weather it 
should be wanned Indore being taken, li can lie aerated in a 
seltzogeiie if <lesii ed, and ean be lni^e(l wit h \'i( liy water. Pinally, 
it miiM be nineinliered tliat milk is not a pel feci food for an adult, 
however suitable it may be l<»r a child. 

It is as well to begin \\ith «i small (puintily, and gradually to 
increase the anionm. JCveiy niedh al man soonei 01 later adojits 
his own method of carrying this oni, and we will, ilierifore, <>nly 
give general diiections. II the c'ase i^ veiy severe, with vomiting 
and much diarrlnea, it is a^well to begin with whey imly, wiiich 1 he 
pati(*nl should si]; slowly, and practically ad libiimn- i.c., about 
7 to N pints j)er diem. As s<jon as t he uigenl symptoms are relieved, 
milk must be added to the diet, as whey alone is 'starvation. 

li tile c.ise is of moderate seventy, milk can lie begun at once, 
j pints per diem being given in the more severe, and 4 i»ints in the 
less severe, cases- /.<■., ()o to So ounces which should lie divided 
into not less than ten meals at regular intervals during the day. 
The milk must be* slowly si]jped 01 taken t lirough a glass t iibe, whieh, 
of course, should be caretully boiled after each meal. On n(» 
account must the patient be. allowed to drink tin* milk in gulps. 
It is, ])e.rhai)S, as w(dl to d< line a limit of time — say about twei^ly 
minutes — as tlie minimum tiin<* for a meal. 

If the symjitoins improve, it is n(*cessary to increase the milk 
gradually ever}' lew daysuntilf> to 7 pints — i.e., 120 to 140 ounces — 
are given: but in doing this, it is better to increase the number of 
meals rather than the quantity at a given meal. Twelve meals in 
tlie twenty-four hours are not diflBicult to arrange. 

If the symptoms do not improve, tlie milk must be reduced gradu- 
ally, or wlH*y must lie tried; but as soon as the urgent s^imptoms of 
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diarrhoea and vomiting abate, the milk must be gradually increased, 
and, indeed, the starvation must not be long continued in any 
case. Starvation diets are dangerous in severe casts, when the 
patients are emaciated and weak; and hence, wliile they aie being 
employed, great care is required in nursing. 

If the milk is succeeding, the diarrlnea ctsi'Nes, the mouth troubles 
diminish, and tin* patient feels better. 'J he laces will at first be. 
palg and grey, but, as improvement tDiitiinies, stercobilin will 
appear, as evinced l)y the brown colour, 'i his change in the eoloui 
01 the beces is a most imjmrtant sign. 

liut even if milk is agieeing with the }).itient, llure will be iriutli 
trouble, as there is olieii strong ol>jei;1ion t<» milk only. Another 
difficulty is const ipat ion, and this inuM be relieved by eneinata. 
Sometimes llie milk (hn-s not agree, eansing VDiniting and ]»ain. 
Usually this can be relieved by alkalini/iiig tiie iiulk with bi- 
carbonate, I grain 1(» the ounce, 4)r the citi.ite oi soda, J grains to 
the ounce id milk (convenient tabloids ol sail aie pieparetl by 
Burroughs \V<-lli;ome and or by .uldmg Ai>'»llinaiis or Kins 

water in the ])ni]Artion ol etpial ]»'nis, 01 liine-walcT, 1 to (» of 
milk. As s(»oii as a deimiie ini])n»vemeMt a}>i>eais. and the weight 
begins to increase, the jialieiit should la* allowed to mi np, Init great 
care must be taken to avoid eliills. Milk diel should be j>ersisted in 
forainomlior six weeks, but niaylx niodijn-d 1>\ tlie adilitionol Iruit 
— Strawberries, bananas, or a])|>le.'—- asw dl be desv.*ribi il later. 

TIumi eggs inav be beatni up in ihe milk: ehiekt-n-brot h can 1 m‘ 
tried: tlieii Beiigei’s food, «»r sonn- uIIhi sim])le lood- Alhii and 
Jlaiibiiry’s, Melliii’s, Alb.iiiy h»od. ('anirick’s sclnble lood, Sana- 
togen, nr Plasmoii. Then lisli, (liukeii, 411 swi el l»i e.ids, with a 
biscuit, and, lat^ r, ]>otalo4-s; aiul hnall\. ilie |»anent is put tm to 
a diet ol I'gg'^ l4)ast, tliliiti* (’hni.i t(M, while meals, eiistaiil- 

])iulilings, milk. Bill In* uni'll a\4iid daik meals, m(»sl xegc-lables, 
S|)ic«!d foods, iced drinks, and all ihle '.iihsiaiKa '^. McoJmJic 

drinks in e\ erv h»iiu are bad. hiah during tin- illius> ainl alteiwanls. 
Nor is smoking to l>i-encouiagril:w e. pi-isnn.dl\ . ai e much against it. 

But, unfortuiialely. a case ol spiue not su in iieai as indi- 
cated above, for, while the h»od is lieiiig gratliially and carelnlly 
increased, relajisesare not iiiUvqtn’iit , and a reiuin to milk mav be 
nocossilated. 'fhe ]).itient gets weary, and al liim*'' exceedingly 
angry about this dieting, indeed, is a]>t sun e|)i iiiimsly to kick 
4»vcr the trace'., wdtli disastrous n'sulis. 'I'lii* ]»i olnhii 1011 ol aUoliol 
also le.ads to trouble, but our e\]H*iience about this is quitt* clear: 
if alcohol is taken, tiu* progress ol the ])alieiit is sein>usly hindeied. 

Belore leaving the milk diet, iw'o ]>oin1s ouglil to be meiitioiietl, 
concerning one of w'liich w'«- haw liad (MUisider.ddi* < \j)ei leiice; 
concerning the other, none at all. h'irst of. all. then- can be no 
reasonable doubt as to llu* advanlagi's ol lix'er soup /.c., souj) 
prepared from calves' or slieeji’s livers- in l lie mildi'r cases o\ s})nie, 
or in the. return to ordinary food of a severe case, riie liver treat- 
ment is rosily an (»ld native remedy in ('eylon. Wc do not prohss 
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to advance views as to its action, but in a certain class of cases it 
is of benefit. Secondly, gall-i)ills or insi)issated bile, as suggested 
by C. J. Martin, and pancreatic preparations have been advocated 
by some; but of these we have no experience. 

(6) Milk and Fruit Diet . — milk and fruit diet has beefi found 
to be even better than a pure milk diet in many cases. The milk 
is administered as already described, but, in addition, fruit is given. 
Strawberries are most highly recommonded, beginning with | pound 
and gradually increasing to 2 i pounds per diem. They should be 
crushed, and eaten with sugar"*aiid cream. In lieu of strawberries, 
bananas (not plantains, though people often call bananas plantains, 
the difference being that a banana shows three cells on transverse 
section and a plantain five), pears, grapes, in the same weight as 
the strawberries or apples, from | pound to ij pounds per diem. 
If these cannot obtain(»d, the juice of oranges, papaya (i J pounds 
per diem), avocado pears, mangosteens, and sapodilla, may be used. 

Fresh Bael fruit is excellent, but must be carefully prepared. It 
may be boiled in \<ater and then cut open and ,sliredded by means 
bf a fork into warm milk, in which it is pounded with castor-sugar, 
and finally strained through a fine strainer to remove' all dcSbris. 
This should be iise<l three times a cl,iy. Preserved fruit is said 
to be useful, if fresh fruit cannot be obtiiined. Acid fruits, such as 
pineapples and sour-so])s, should be avoided, and, personally, we 
do not advise the use of mangoes. 

(c) Fruit J lie/ .— This was fust advocated by Van dor Durg, and usually 
consists of grapiisand pears; but it appears as though almost any fruit wliicli 
is not acid might U' used. 

(<f) Meat Diet . — If the milk or fruit diets fail, it is advisable to try a meat 
diet, or this may lie luade ttu; b.isis oi ircatmcnt from the beginning. Cantlie 
is the great supporter of this dietary. 

If the patient is very ill. it may Ik* necessary' to Ix'gin with raw-meat juice 
prepared by pounding sullu'ienL good raw Jlesh in a imirtar. so that, with the 
addition of ^ ounces of water and 20 iniiiiin.s of dilute hydrochloric acid, 
0 ounces of .meat- juice is obtained on straining. The quantity of meat re- 
quired to obtain these 0 ounces will sometimes lie quite considerable, and. as 
it varies in dilTereiit regions, must lx* obtaim^d by prelinunary experiment. A 
little salt should be added to this juicis and i teaspoonful sliould bo given 
every quarter of an hour in very bad cases, and rapidly increased in amount 
if successful. 

As soon as the very serious symptoms subside, tlie^mcat diet should be 
started. Brown gives the following directions lor preparing a meal diet: 
Take 2 pounds ol good raw meat, tree from fibrous matter, fat, and gristic, 
and 2 ounces of iresh suet, and uiince and pound them up thoroughly. 
Sprinkle the pounded mass with a little salt, and divide into six portioas. One 
portion, cooked in a small, wcll-buttcred saucepan until the red colour has 
^st disappeared, is given six timc.s a day, as convenient. This {lortion, when 
cooked, is estimated as weighing 4 ounces. In addition. } pint of plain warm 
water, rice or toast water, is sipped half an hour before a meat meal, and a 
little tea. with lemon-juicc instead of milk, taken twice daily. It may. perhaps, 
be as well to remind theVeader that rice-water is an infusion of roasted rice. 

In about a week tliis meat diet should be changed to a modified meat diet, 
which is first produced by the addition of fruit, followed in a little lime by 
chicken, then and gradually eggs, biscuits, and fish, until the dietary 
already mentioned under Milk is reached. 

With a modified meat diet some people combine curdled milk. This is 
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based upon Metchnikuit's rcsearcbcs, wlucli showed ihdl iX the Bacillus acidi 
lacttci is taken with milk, it generates large quantities of lactic acid in the 
intestines, paiticiilarly in the large bowel, and that tins acid inlcrCcres with 
intestinal toxins. Various ]vep.irations cd the germ have lK*eii placed on 
the market, including ' Saiieriii * made by ^lessis. Allen and Man bury, and 
said to be a pure cultiiie oJ the germ. Bnnvn gives the lollowing directions 
for its use: 2 pints oi nulk are heated to ]•' . to kill oil any bactiM'ia winch 
might htlp]X^n to be present, and then an* .illoweil to cool in a jug which has 
been boiled. \Vli<‘n 100^ J<'. is leadied, (> tablets ol S.iuenii aio ad«led, and 
2 tablespuonfuls of sugar, wIk'ii (lie jinlk is ciinlled in about three hours. 
Tlus curdled milk is taken tour times .1 d«iy. ladweeii the meals ul a moiliiled 
meat diet, and is said to lx* elhi'acioiis. 

It may 1 h‘ mentioned that lurdled i>ulialo-iuilk is cummoiily iise<l by the 
natives of C'#eylon as a ]iart of their iood, and ('iiidli'd milk is ulso used in 
India, and. indeed, in many other pLues liy nitiv»*s 

irnder the heading ol Meat Miets must ix* ]>laciMl t'.inthe's tie.itment, which 
consists ol putting till' patient to Ixsi, ap]dyiiig a hot wet pack iirim the nipples 
to the groin for two hoiiis. morning and e\iinng. and gi\rng three meals ot 
5 ounces ol meat per iliem, iiml. in <iildition. either heel l(‘a. lx.*cf-jelJy. 
calves'-loot jelly, or a plain j<-Ily e\eiy two hums, (‘.isior oil is .ulmini-steiod 
in i^-drachm doses e\ery morning lot the first tliree ilays, and scintonin in 
3-graiii (lo.ses moimng .nnl •■veiling lor lliiee days. •Slr.iw lx*rrie.s, to the 
qiiaiility of 3 to | poffmls |M‘r tln*m. .iie also allowed between meals. When 
tlic stools Ix'Come solid, and show brown ctiloiiiiiig in.ittei, a poached egg and 
pifunded chicken <ire added, .iiid, Jalei, imiicefl elm ken, and, still later, the 
iiiiderciit ot meat, with siewc-d ••••lery, se.ikale, \eg(‘ta]»li* m.irrow. pulled bread, 
and thill .slices ol bread. bak(*(l ni aii oven l(»r twenty nuimtes. 

(c) Mf(tt and Milk fiwt ('.ml lie now uhoeales llial when a ]).itient is 
on a meat diet, this sliould lx* slopped every thud 01 toiiith day foi twenty- 
four hours, and that milk only be given during this peiiud. 

(1. Mldk.m. 1 Mi-N I . It may 1 h‘ at unre that aslrin- 
f^cnls as a rule an* dangertnis, and that anlisfiitics an» not iiscliil. 

Santonin, which luu.st be yellow, luis lu^en •.tiongly lei oinineiuh d by Megg, 
who give.s 3 giains night .nid moining instil.itl oil, but we liav'e ■^eeii no bcMiefit 
by tlus tre<itmeul. MiNtmes < oiit.uiiiiig bictiihonale ol soda are cdleii ii.sidul. 

I’eojile cuiiiplaiii tli«Lt yidlow s.intoiiiii cannot be obtaiiusl, but it can lx« 
easily prepared troiii while saiiloiiin bv c vposme to the sun lor a tew clan's. 
The crystals aie turned honi time to time untii yrllow thioughout, as demon- 
strateci by crushing. The eliiomosautomn of ^^onte'M.lr 1 lJll is not .sanloiun, 
wluch, according to J-esiim. is changisl into loiinie .icid and jihotosantonin 
acjd and a red resinmis sulistaike IVter .Sys's remedy. wJiuli is much used 
in (Unna, is simply jxiwdeied ciittJe-lish bone. 

Canllie has had good results by the adnnmsl ration ol 20 grains of ipeca- 
cuanha daily ioi two or thi«*e days 111 advancerl lasi^s, and emelin ha.s Ix'eu 
administered by seveial author^." Schmidt has used u\ygen^ntioduci'd pvr 
rectum, i to I hire weeldy. 

Castellani has obtained in siflne case.s a rci]uirk.ible inipiovement by giviiig 
massive do.ses of incarlxmate ot soda. 

The mouth may be lrea1(*d with tuiy apjuopriati* moutli-wash — 
glyco-thymoiiiU‘, glyroriiu' and buiax, diluted litpior ahimmis, 
etc. The teeth re.quire attiiition, and, it tiuTo is any jn’orrl.a'a, 
this should at once be tre«iled by syringing or sjn'ayiiig between 
the teeth witli peroxiile of hydrogen solution.* .Pam may be re- 
lieved by painting the raw surTaces with i to 5 ])er ('ent. solution of 
cocaine, novocain, alypin, or stovain. The ji»(iii along the a*S(»pha- 
gus requires morphia. Janowskirecoimneud^S to 10 dropsol a solu- 
tion of I in 1,000 adrenalin, which, he says, gives prompt and 

113 
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permanent relief for oesophagitis. The muscular pains may be 
relieved by massage, or by pilocarpine nitrate, .given in te | grain 
doses three times a day. Intestinal pain may be relieved by hot 
packs, as recommended by Cantlie. Acute diarrliaa must be 
checked by a dose of liquor opii st'dativus or lead and opium pills. 
Dysenteric symptoms must be treated as described under Dysentery. 

7. Change of Clim.\te. — It is obvious that, if possible, the patient 
should be transferred from the tropics to the temperate zone, 
but only if he is strong enough to trav<‘l. There is no advantage 
in putting him on board a ship in such a condition that he will 
probably die when changing from the warm to cooler weather. 
Personally, we are not in favour of a patient being sent from the 
low country to the lulls. IJ he able to travel, let him go to the 
temperate zon<‘. 

Vaccine Treatmi-nt. -Vaccines have been prepared with various 
bacteria from the mouth, and Rogers and Nicholls report very 
encouraging results by the use of streptococcal vaccines prepared 
with streptococci isolated from the mouth lesion^. Monilia vaccines 
have been us(^d by Ashford. Miclu*!, Taylor, and others, who claim 
satisfactory result.s. 

Prophylaxis. — Xotliing ol any ])ractical value can be said under 
this heading. 

PSEUDO-SPRUE. 

One of u& has called attonlion to some cases prc.sonting clinical symptoms 
closely allied to hpriie and due to bacilli <>1 the l'le.Kncr group. Such cases 
have no dysenteric syiiiptom.s, but present the wliile frotliy mot ions, the sore 
tongue, and the aniemia as found 111 typical sprue, but 111 coiitrabt to tliis 
disease they may recover witlumt any change from tlie tropus, and a vaccine 
treatment is very uselul. 




Abbreviations. — A, acid; G.T., genenil turbidity; s. slight; o, negative 
suit-- viz., neither acid nor gas in sugar media, non- motile, non*liquefaction 
^ gelatine or serum, as the case may be. 

* Certain strains are distinctly add on ninth day. 
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Tbfl nexner-Uke bodllus found in these cases is identical with the typical 
Flexner, but for the fact that litmus milk was rendcTcd permanently acid 
instead of the medium becoming first acid and then alkaline. Minor difEer- 
ences with regard to some sugar broths may occasionally also be noted. 

HILL DIARRHCEA. 

Definition. — Hill diarrhoea is a gastro-intostinal catarrh of un- 
known cause, occurring mostly at higli altitudes in tropical regions, 
and characterized by the passiigc of several liquid, frothy, liglit- 
coloured motions in the early morning. 

History. — Hill diarrhoea was first described by (iraiit in 1854, in 
the same paper as that in which he dealt with sprue and dysentery, 
and later as a disease quite distinct from sprue by Crombic in 1892. 
The latter writer lield tliat it was liable to occur” at an elevation of 

6.000 or more feet in India, Europe, and elsewhere. In India he 
believed the monsoon to be a potent factor, associated, probably, 
with a diminished barometric ])ressure. We have seen cases in 
Ceylon occurring a much less elevation — for example, at about 

3.000 to 4,000 feet. 

More recently Duncan has put forward tin* view that mica in 
the water is the causative agent. I'his mica is found in the laterite 
— i.tf., weathered gneiss— which is a common geological formation 
in the tropics. SuigiT considers that ho has met this disease in 
four out of six Europeans on an expetlition to Abyssinia, when they 
reached a height of about 5,000 feet. 

etiology.— The causation of the disease is quite unknown. The 
theories are: — Diminished atmospluTic pressure, the irritation of 
mica, hecal contamination of the watcT, and exposure to cold. 

Pathology. — Very little can be said under tliis heading, except 
to invite attention to what has already been written under the 
heading of Sprue with n»gard to the formation i)f louco-urobilin, 
and to point out tliat it is obviously to tlu* formation of this body, 
cand not to anything wrong with the liver, that the colour of the 
motion is due. The morbid anatomy would appear to be totally 
different from that of sprue, and to be a congestion of the mucoss 
of tile stomach and bowels, with a proliferation of the mucosal 
lymph and fibrous tissue in chronic c.ises. On the surface of the 
mucous membrane of the small and large bowels there is a thick 
layer of mucus, but no uWeration. 

Symptomatology. — The disease generally begins soon after the 
patient has arrived in the hills from the plains. 

The onset is sudden, beginning with abdominal pain in the early 
hours of the morning, with the j>assage of large, fr<»thy, greyish 
ot whitish motions, which produce a sense of relic^f. Tlie i)atient 
goes about his work, but in the early hours of. the next morning 
the symptoms are repeated, and he will complain that his stomach 
feels "blown out, and that he can hear gurgles, and this goes on 
morning after morning. 

If now the patient leaves the hills and comes down to the plains 
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to consult a doctor, ho is astonished to find tliat he is quite well, 
and pcTha]»s £?oes back to the hills witJiout having obtained tin 
medical aclvicti which ho dosii od. A relapse takes place, for which 
ho docs not as a rule seek advir.i*, as In* considers it a trivial coin- 
phiiiit, until later In* begins to leel dyspeptic, disinclined for his 
lood or work, aiul now he will st*ek treatment, notwithstanding the 
fact that lie feels bettor on returniiig to the plains. The disease 
may become chronic, and rarely may learl M) a fatal result. 

Sequela. — It is said tlul negh*ctc‘d hill diarrlvca may devcloj> 
into sprue. 

Diagnosis. — ^I'he history i»f the case and tin* absence of mouth 
symptoms are siitlieieiit to eihible the diagnosis as a rule to be 
made from sj)nu-. 

Prognosis, -'riie prognn'.i'; is good, as ri*covery is gen(*rally quick 
under suitable treat mein , but in e.*rtaiii cases it is found necessary 
TO abandon residencj* at higli elev.it ii»iis. 

Treatment. —Tile tn'atnn*nt is siiiqdi* and effective. It consists 
in rest m bed, wariii rlotlimg. and A to i draclini of li(|uor hydrargyii 
perchloridi, given (ifteeii miniues hef<»re (*ach meal, and I2 to is 
grains of pe]>^m, ingluvin, or lact<»pe])tin two hours al1f*r the meal. 
The »liet is to be milk, which may b** ihliiled as advised in the treat- 
ment of sprue. 

Prophylaxis.- Tersons liable to tin* dis(*ase should avoid the hills, 
espeijally in the monsoon season, and it eoiniielled to go to higli 
altitudes should do so bv easy stag(*s. 

LOW-COUNTRY MORNING DIARRHCEA. 

This affection, described by Castellani, is eoinmoii in Ceylon, and 
somewhat resemble> hill di.irrlitea, but is found in tlie plains. 

Symptomatology. -The iKitient waki-s uj) about j to 4 a.m. with 
an urgent call to cvacuati* the bowels, but tlien* is no abdominal 
pain or straining. Alter an interval of one to two hours the bowels 
are again ev.n.cuat(*d, and ]jtThaps again two or three more times in 
the course of the morning. The. imitions .are liipiid, generally 
yi*llowis]i 01 brownish, ami do not r(mt«ain blood or mucus. The 
condition lasts as a niK f('r nuuilhs, but usually ceases on a change 
of climate. 

Treatment.- dose of laiinalbin (gr. xv.-xxx.) or bismuth sub- 
nitrate (gr. xv.-xxx.) may lie given at bedtime as a palliativi*. 

FLAGELLATE DURRHCEA. 

Definition.— Fhigcllato diarrhera is an aculc or chronic diarrha'a due to 
infections of the intestine AvJih Ouomonas homims (Davaine, 1H54), Chilo^ 
mastix mesnili (Wenyon, iij\o),Giurd%a niteatinaUs (Liimbl, 1859), and Enters 
tnonas himinns da I'lnuieca. 1015, and cither fl.if;ellate.s. 

History. — From the dayb of I hivaiiie, ob.servers have from time to time drawn 
attention to easels of diarrlicea or entuntis thought to be caused by these 
parasites— Koos, Epstein, Castellani, Nattan-Larrier, Brumpt, da Fonseca, 
Clmimcrs and Pckkola. Escomel, Paranhos, etc. 
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On tlie othor hand, of late years a niimliRr of observers — e.g., Wciiyoii and 
O'Connor— -do not lx‘licve in the pathogenic action of these genus. It is 
(juitc true that flagfllal**s may tx' oerial coiit.iniinations ot ftcccs, and that 
others may perhiijis ho iion-pathogeiiic. Still, in our opinion, when these 
parasitic -mv. very numerous there can U‘ no do\il)t that they can and do 
cause irritation ol the bowel and diarrha'a. It is erpially true that they can 
live in coiLsiderahle numbers in man’s intestine without c.iusing diarrhcea, 
hut such a person, in our Ix'Iiet, is a carrier. 



Fig. 750. — Cercon/onas lougictmdtt Dwainj.. 

(Allei Weiiyon and < )*('oiinor. Jrum tiu* jMihhcalioiis ol the.* W'ulkuiiie Ihiieaii 
of Scieiililir Ki'siMicli.) • 

Climatology.' \ ht* llageUiite.'^ and their assot latinl diarrhceos are to be found 
in tenificT.ite and tiopir.il ( lnne'». They arc* common in (Vylon. the Aiiglo- 
Ivgyfili.iii Sudan, the ri.illv.in". ami ISia/il, bill li.i\e been lejuirU-il Irom many 
]i.ir1s •>! Afiica, Asm. .ind Aineru a 

etiology. - It IS to pro\e 1li.it tin ll.igillaie i^ the canso of the 

iliaitlioM, but if one ol these oigaiu'-nis juesent in very large niinilHrs 111 
a c.ise, il Inu'tenologn al rese.ireh tails to demonstrate any p.itlu>geiiic Ixicteria, 
.iiid no otliei cause lan be found, it may be proMsioually .idmittecl that they 
ail' (.aiisal. II the causal organism 
IS killed oil and tlv di:irrha*a ceases 
fan witli tins ]irocess. and 

does iiui return, .uid llio llagellate 
is either absent 01 only present 111 
sni.'dl iiuinheis, the liist assumption 
recci\«-s sujiport, but beyond tins we 
Laniiot at iMcsent gti. 

Hie dillic.ulty is th.it the numbers 
ol tile ti.irasites w.ik and wane in 
the earner without piodiKiiig sym 
]>toms, luit when prescnl in large 
niiiid'ers they are geueially iissoei- 
iited with di.irrhiea. Infix turn may 
be by I e i.ysis p;issiiig into the 
.ilinuntary canal of hies, <ind so to 
hiim.in lond, but pf'ihap.-it m.iylake 
place more diieetly at times. Wo 
have never seen them cause true 
dysenteric symptoms. 

I'roni eerl.iiii extierimenls carued 
o it by Miss Porter, it would sei-m 
that cockroaches may ]>lav a role .is 
transmitters ol llageilate diarrluras 
of in.in. 'J'his obsiTver sueceetled 
in transmitting Giardia, Tricho- 
monas and ChilomastJx of hiimnn 
origin to clean white rats by sillow- 
ing their food to lie contaminated with tlu* excrement ol cockroaches (PfW- 
pkineia americtina and P. orivniaUs) which hail led on infected stools. 



Fig. 750 a. — Cy«*t of Giardm inics-^ 
Ihudis IN Kki'sti C'onuition in 
lIl'MAN T'.icrs* 

(Piiiili)niicr*»gr.''ph, x 70 dkimeters.) 
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Symptomatology. — When in small numbers there may be no symptoms, or 
the only symptoms are those of diarrhtra, with liquid brown motions, con- 
taining 3^1low flakes, which arc comxKKsed of cpitlielial cells and leucocytes, 
around which the puasites pre formed in large numbers. 

Treatment.-' -This is not very satisfactory. It is easy in most cases to stop 
the diarrhera by giving a, small dose of castor oil followed after some hours by 
the admiiii-stralion of astringents .such as tannalbin and salol in large doses, 
but it is most difficult to obtain a cnniplcte di.sappearaiice of the parasites. 
Methylene blue acts fairly well (»n flagellates of the genera Ccrcomonas, Oico- 
monas. Trichomonas and Chiloinnstix, but lias practically no action on 
Giardia (Lamblia). It is given lu i or 2 grain doses twice daily in cachets 
or gelatine capsules, and in addition eiiemata of 3 pints of 1 in 3,000 solution 
of methj'lene blue may be given twice daily. The p.itient should be told that 
the urine will become blue, otherwise he vrill lie much alainu'd. 

Another method of treatment is to administer calomel at night, a saline 
purgative in the morning, and during the day powders or cachets of salol 
combined with bicarbonate of soda. 'ITiis is dunc^ for several days, while 
the patients are kept on a restricted diet and the motions carefully examined 
daily for the flagellate. Iodine solutnm (i ; 1 .000) by rectal injection has lieen 
recommended Ivy Kscoiuel, but is painful. 

Thymol, turpentine, etc., have also been recommended, but these various 
methods of treatment do not induce a complete disappearance of Lamblia 
infections. 


Prophylaxis. — This consists in preventing flicks and cockroaches from access 
to food by keeping kitchens and outhouses, and all thi^ innnediaie surroundings 

of a house, in a good sanitc'iry condition. 
Kitchens may be wrc-iielted and fly-traps 
mav l>e provided Iwth inside the kitchen 
anti outside. Halfnur says that * chicken 
entrails ’ are the best baits for large fly- 
liaps situate in the o|x*ii air The flies 
ni.iy l>e killed after being caught by means 
ol a daisy killer or any other smoke 
.'ipiniratiis! 

All fly-breeding places should be de- 
stroyed by the removal of the. dirt and 
tile digging ii]) and disinfection of the 
ground. 

FAMINE DIARRHOBA. 

Historical and Geographloal. — This con- 
dition has been observed in Inflia during 
jM'riods of famine, and iccenlly by us in 
the Balkans, in Serbian and Montenegrin 
troops after the retreat through Albania. 

JEtlology.— Bad. insufhcienl food and 
extreme fatigue ]>lay a very important 
cdle in the causation. No spcciflc germ 
has been found. 

Symptomatology.— The patient is ex- 
tremely weak and terribly wasted, though 
the abdomen may at times be prominent 
and distended. He may feel famished, 
_ ^ „ but when given food can take very little of 

Fio. yo o^ Serbian. Soldikr cjinnot digest it. He complains of 

SUFTORING TOOM THE EFFECT slight abclominal pains and has diarrhoea ; 
OF Famine Diarrhcea after ^he motions may not be very numerous; 
TBK Albanian Ketreat. they are liquid, of fsecaloid or at times 

greenish colour, with some mucus, but 
no blood. The condition lasts usually between a couple of weePs and one to 
' pwo months, and often terminates fatally. 
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DIagnosil. — This is based on the history of starvation and extreme fatigue, 
with diarrhoea without blood, while the ]>aticnl wastes horribly in a short 
time, and there are no signs of tiilxirciilosis, li may bo differentiated from 
dysentery by the stools not containing blood, and by the aliseticc of dysenteric 
germs; from cholera by the longer course and absence of cholera and para- 
cholera germs. 

Prognosis. — This is serious, many cases terminating fatally. 

Treatment. — This is very unsatisfactory. Astringents such as bismuth 
sulmitrate. etc., even when given in massive dosi»$. may not stop the 
(liarrhena; at times they may chc(,k it, but the patient conlinues to become 
weaker and weaker, and often dies. 


CCBLIAC DISEASE. 

Gee descrilied in Kiiglaiid, in 1888. an infantile affection characterized by its 
long t.our.se, anaemia, groat wasting, and p.ile greyish abundant stools, ^ses 
are not very rare in Gr<\it Britain, ainl have been rep«>rtod also from otner 
countries. The aetiology is unknown, though various germs have been found. 
In three cases Nabarro* has earned out a very complete investigation, and 
has isolated from the his.es a dysenteric UicjIIus ol th(* Mojokt tyjx*. ' 
result would suggest that the condition might ]UTha]>s ;etiologicaliy 1 elated 
to the so-calh'd p^einl** sprii(‘ ol the tropics, described bv fine of us. 

In ca'liac disease the loiigue apparently does not lK*c.ome affected, and this 
and also the fact th.il it is found in eliiltlreii rather than in atlnlis ditfcnrontiatcs 
the m.'il.idy from tropic.il sprue. .,,1111 

'I’lie treatment consists in very careful dieting. J're.sU cow milk slioiiUl jic 
prohilnted, and dried milk given iiustead. using one oC the ])repciralioixs on llio 
market which contain only a very low proisirtion of f.il. rondeused milk 
may also lx* used, but is genei-.illy less successful Ihiin lined milk. A Iniit 
(liel, ill coutr.isl to wliat one sees in tine sprue, is badlv tolerated, and slioulil 
never be ordered. As regards drugs. Still’s mixture is otteii found useful; 

Ol. ricim . . , 

Salol ij. 

Spir. ( hlorof. .. .. •• •• •• 

&lue. acacia: .. .. •• •• 

All. anethi . . . . • • • • . . ad 

Tei die. 

Occa.sionally .silver mtr.ile i.s Vriluabk? when the dianhcca is \eiy marked, 
and Still recomnicn<ls it to be giwii thus:-- 

Arg. nitiatis . . . . - . ■ • • • A* 

(ilvceriiii . . . . - - • • • • 

.\il. dost. i^d ol- 

Ter die. 

Bismuth preparations aie practically useless, but taiiualbiii luis at times a 
favourable action. * 
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THK CHOLERAS 

Cholrra -Synonj’iiis — Doiinition —History, (ji*ograi)liy, siml Kpulciniology — 
-ICliology — Pathology SyiU]>toTiiiito1f>gy - ■ I )i:igiiosi*, — IVognosis — 
Trcalnif n i - i Vopliyla xis J^ara cholera — 7 *s/ mloi holt va- - KelcroiiLi's. 

CHOLERA. 

Synonyms. -ClioU-ui-W.il'u.'i. Hindustani: IFaiza. V'c/m/V: ICniTum Vamlec. 
Chinese. Jlu-loiian. Arahic : Duba. 

• 

Definition.- is an anito spiriii(‘ riKlomii* or fpiilmiic 

disciisc caiisod by Vibrio cbolaiw Kocli, iSS ;.aii(l i liaraclrrizt^d by 
violent piirRinf*;, vi»miliiift. luiisiular cTain])s, es^ion of urine, 
and coIla])Si*. 

Remarks. — There is lit tie doubt lluit in the just the term ' eholera ’ 
— in analof^y to other diseases- •ha'^ btM*u umcI to cover a i^roiij) of 
clinically similar altecticin'^ canseil by closely allu'd gernisf. See 
R'lnarks on paracholtTa, p. i.Srt). 

History, Geography, and Epidemiology.- ( liolera aj>j)c ars tt) luu e. 
been known in India from the most aiK ieiit times, for (Tiaraka 
and Susriita desrrilie syiii])lt»ms wliicli niosi ]»robably refer to this 
disease. The name is of (xreek <»ri.i»in, l)eing ]>erha]>s deri\ed iroin 
X'iAc/m, a spout, which may have ])eeii .ippheci with the idea that 
the violent ]>urf;iiif4 resembled iJie water iiishiiiinonl oi a sjiout. 
Apart from the two authors mentioned abo\M\ the earliest record of 
the disease is found in when Ahmed Shah’s aimy is said to 

have luam di!cimateil by it. Alter this dalt' tliere are several refer- 
encAiS. for it is menlioned by Vasco da (Hama in i.pjo; an acconiit 
is givim ol an outbn!ak in (loa in anolJier in Pondicherry in 

1708, and another in C.dcutla in 1781-82, the last of .which appears 
to Ibive sjiread to Madra;*. Ceylon, and Jbirma in i/Sj-S j. Out- 
breaks occurrofl in 'fravaucore in I7C)2. and in the !Mahratta country 
in 1794. Blit these are only a few ol the recorded outbreaks, for, 
according to Maciiamara, no less than sixty-six separate observers 
mention the disease betwei'u the years and 1817. 

With reg.'inl to Kunii)p, rliolera was» roiionled iil Xisine.s in i 5(n, liut it and 
the sporadic oulbiii'hts in the bevenleenlh icutur\ mnv not have been true 
cholera. Jt also ap])ears to have been endfinic 111 jeuva as far liack as 1029, 
and occurs yearly in Southern China and the i 'lull] )])ine Islands. 

In 1817 began an epidemic which may Jiave originated in Cal- 
cutta or in lessor e, and which lasted till 1823. During this time 

zSoi 
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it spread to the west coast of India, Arabia, Ceylon, Burma, Malacca, 
Penang, Singapore, and Manilla, reaching Mauritius in 1819 and 
China m 1820. This is certainly the first extensive epidemic ever 
recorded outside India. In 182b the first pandemic, which last^ 
till 1837, and spread into Europe, Africa, and America, began in 
India, through which it spread slowly, and then passed to Europe 
and Africa by throe routes, the first and earliest via Kabul, Bokhara, 
and Khiva to the Russian ])rovince of Orenburg, which was reached 
in 1829. The second route was through Persia, Tabriz, and Tiflis, 
to Astrakhan in 1830. In this year the two routes mot at Nijni- 
Novgorod, where there is an annual peasant gathering. These 
peasants, on returning home, infected Moscow, and as there were 
military operations })ro('ccding in Poland, the disease rapidly spread 
through Western Russia into Poland, and on to (lormany, Austria, 
Sweden, and England. In 1831 France became infected, and from 



Fig. 761. — Dxstkihution of Cholera i.n 1015. 


^832-33 the whole of Euroju- was ravaged, and th(j disease si>read 
"to the United States, Mexico. Cuba, and (iuiana, and even to 
Australia. In the meanwhile the (‘pideinic had s])read by the third 
route from Bombay to Arabia in itSjfi, and then to Syria, Turkey, 
Egypt, and finally to North Africa in 183.1, after which i1 died down. 

In 1840 troops were collecte-d together in India for service in 
China, and as they travelled eastwards they carried the cholera, 
which was present in Bengal and Madras, to Malacca and China, 
in which country it was very prevalent in 1841, and through which 
it spread, reaching Northern Burma in 11842. It now proceeded 
i^rth of the Himalayas, reaching Yarkand, from whence it passed 
to Bokhara and Afghanistan, and spread into the Punjaub and the 
North-West Provinces in 1844, and into Persia in 1845, when it 
.again travelled via Tabriz and Derbcnd to Orenburg in 1847, and 
so to Europe and America in 1848. In this year it was very pre* 
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valent in India, spreading again fiom Bombay to Arabia in 1851, 
and to Turkey in 1853; while it also again travelled via Persia to 
Russia in 1852, and so over Europe. This epidemic lasted till 1857, 
and affected the troops engaged m the Crimean War. 

The fourth extensive epidemic b(^an in 1863, and spread to 
Europe by the two usual routes — viz., via Persia and Arabia— and 
lasted till 1875, extending as usual to America. 

The fifth epidemic began in 1879, when the disease passed from 
Mecca to Egypt, and so to Europe. It was during this epidemic 
that Koch discovered the Vibrio cholera in Egypt in 1883. 

The sixth epidemic (1891-96) appears to owe its origin in India 
to the great bathing festival at Karagola, on the Ganges, which, 
being only held once in thirty years, came as a surprise to the 
officials, who were not prepared for it. Cholera broke out among 
the pilgrims on February 8, 1891, and spread rapidly, reaching 
Europe in 1892. 

The seventh epidemic began in igoo, and may be said to be con- 
tinuing at the present time. It started in i()oo in India after a 
severe famine, and spread extensively through that country, and 
then began to travel, reaching Japan in 1901; Arabia, Mecca and 
Jeddah, Egyj)t and Erythrsea, S3Tia, Persia, and the Philippines 
in 1902; Palestine, Asia Minor, and Mesopotamia in 1903; rersia, 
Russia, and Turkey in Asia in 1904; Russia, Germany, and the 
Philippine Islands in 1905: Russia' (few cases), Burma, • Siam, 
Singapore, Japan, China, and the Philippine Islands in 1906; Ceylon, 
Peshawar, Singapore, Philippines, Japan, Korea. Manchuria, China, 
Russia, Turkey, and Persia in 1907; China, Russia, Mecca, and 
Medina in 1908: and Russia in the beginning of 1909. In 1910 it 
was present in Russia and Italy. In 1911 it was recognized in 
Turkey, Ronmania, Hungary, Austria, Italy, and Russia, and in 
1912 in Turkey, Italy, and Russia. 

In 1914 the Dutch East Indies were attacked, and during the 
war the Austrian Army and civil population were attacked, 
especially in Galicia, as well as Bulgaria and Greece, while Turkey 
has also suffered. In 1915 Brcka, in Northern Bosnia, was infected. 

Some places have always so far escaped the visitation of cholera. 
These arc either situated in the colder regions, of which the climatic 
conditions are unsuitable for the propagation of the* disease, or are 
islands to which the diseast; is less likely to be brought, or where 
precautions are taken. As examples of these islands may be men- 
tioned the Andaman and Pacific Islands, Reunion, the Azores, etc. 
Tropical and Southern Africa have not yet been infected. 

The climatic influences which appear to favour the development 
of the disease are low-lying areas, and soils easily permeable to 
water, especially if they are polluted with dcjpomposing matter. 
It would, however, appear that the most inimical climatic condi- 
tions can be overcome if there is lack of cleanliness, especially with 
regard to (kinking-water and food, together with bad sanitation, 
and the disease may spread where every climatic influence is 
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opposed to it. With n;g;ird to llie use of permanganate of potash in 
cholera, it was recomnn'iided in i<^h6 by Everest, who treated seven- 
teen cases with Condy’s Iluid, with only one d(‘atli. Dr. Mackic in 
the same year treat (i(l six cases similarlV without a death. In 1884 
J. W. Fry stated that the only thing he found of remedial use was 
an enema of diluted Condy‘> fluid. In iqio Rogers rejwrted 
favourably of the usti of the permanganates given liberally in 
cholera. In 1013 Castellani ch*finitely separated the condition 
which he called paraeholera, from cholcTa. 

etiology The Vihrio.- TIu* e.inse of the disease i^ undoubtedly 

Koch's vibrio (p. 962): still, this alone may not produce illness, 
for, as Dunbar shciwi-d in iSf)2 in Hamburg. p('oplc who had never 
sufftTcd from the disease, and who were in good health, miglit still be 
passing qnantitit*s of t In* vij uJent miei o-organisnis in their fieces. It 
is evident, tlien^fore. tJiat these person^, lackc'd S(»]ne prrdispo.sing 
condition, and, further, tlnit they must have beem a fruitful source 
of infection. What this routlilion may be wo do not definitely 
know, but it wmiM appear that sucli lactf>rs,as mental worry, 
underfeeding, and any slight disordtT. but s]>i*cially any derange- 
ment of the alimentary canal proilucing diarrlui a, an* predisposing 
canse^s. With regard to ilu'se causes. ii may hv mentioned that 
unripe fruit, and e-])«rially nn-lons. are ri*garded with sus])icion 
in times of (‘pideinics, pr<»l)ably because lev cause diarrluea, and 
thus predispose to the disease. 

It may be tliat the vibrio men*lv live in the eii of the bow«*l 
in the cases in which ii caiiM s no synqdonis. d only gains acc(ss 
to the e])ithelial cells and mucosa in can's ol iVered vitality, and 
perhapsisonly toxic in this situatiem: but il il is so it still umains 
to be proved. 

This lowered vitality would e\])lain the a])])arently extraordinary 
cases which at lnn»*s a])jH*ai in gaoN when the town is apparently 
free. The rea^ion may be 1 1mt short-M'iit eiice ])risoners are generally 
on a very low diet, while Imig-M-iitenct* ])risoneis often have stieh 
hard manual labour to ])erform that they are exhausted at niglil. 
Therefore, if a carrier is introdneed int(» a gaol, the di.sea.se may 
easily start ajiparently dr iwrn among incarre rated inmates. 

The disease is commnnicalih* directly fioin man to man by con- 
tamination. As an exanqdc lioni oiir own experience, a medical 
man examines a patient .'luffering fi om ch(;lera. and tlien proceeds I0 
have his lunch, with the re^dt that botli jiafient and doctor were 
dead within iweiity-lonr hours of cholera. Again, there is the 
chance of infe.ction from dead bodies in perlorming autopsies, but 
graveyards arc not important means ol dissemination of the disease, 
because the germ rapitlly disappears from the dead l)0(]y. Fomites 
.may also spread the .contamination, but tliesc are not the usual 
method of infection, which is generally by water. The vibrios 
pass out with the fjcces, in which they are capable of living a long 
time (163 days) ; hence the great danger of hecfilly contaminated 
fields, rubbish-heaps, gardens, etc.; for ifi there i& a.poor SJiiiitary 
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system in the place, and if fiecal pollution (»f the drinking-water is 
possible, the disease may easily become tjpid(jmic, for it lias been 
shown that the vibrios can not merely live, but multiply, in water, 
though the conditions undiir which they do this are not perfectly 
understood. 

Two cLassical instances are usually quiiUd as evidence of the 
spread of the disease by ^Yatc^. The iirsl of tluise is the infection 
in 1854 of a lady and her servant in Hampstead, where thiare was 
no cholera, by drinking the water of the Inroad Street well, which 
was infected, the water being carried all ilie way from Broad Street 
to Hampstead bticaus(^ the lady in question had a s])ecial liking 
for it. The second is the infection of .Hamburg in 18^2 from the 
waters of the Elbe, in whicli cholera vibrios were found in the river- 
water and that of the hydrants. 

As water is a metliod of infection, it is (piite easy to understand 
that milk is s])e.(:ially dangerous, lor it is often diluted with water, 
and, m*)reover. lorins an excellent nu^diuni in wliu'h tJie germs can 
grow. Thus Haffkiiie and Siiu])s(»n found tliyt an outbreak of 
cholera in the (iayif (laolwus due. to the contaminiition of the milk, 
from which they obtained th(‘ vibrio. 

The Carrier.- -Of great imporlaiUM* in llui dissemination of the 
malady are the so-called vibno-carriers- -viz., persons wlio, though 
themselves in good hoaltli, still harbour tlu‘ germ in their intestines, 
or individuals who cfuitiniu* to harbour tlu* germ loi imuitlis aiul 
years alter an attack is over. 

(Ireig has demonstrated that c.irriers can show an increased titre 
bir the agglutination of the vibrio. His rest:arclies also sliow' that 
the viI)rio can live for long in the gall-bladder of animals, and he 
lias also demonstrated il 111 the human gall-bladder. 

Th(‘ fact that the germs c.in live lor a long time in fieeal matter 
enables them to infect iiisrcls siu li as lli(‘s. and ])crha])s ants. With 
regard to flics, the germs lia\e been iouiul not merely on the ex- 
terior of the body, but also in the ahmeiilary canal, in v'hich tliey 
are believed to multiply. The liabits «)f flies make them, therefore, 
ail ini]HU*taiit ])ossible humus of di>semination of tlie disease. 

Barber, in iqi^. broiiglit forward expei inienlal evidence showing 
that the germ c«)nld live for a lime in tlie alimentary canals of 
Perifylaneta amcricana (the eoekroach) and Monomorium laiinodc 
Mavr (f he red ant). • 

Ficcal inatior may also pollute green vegetables, for in the liast 
vegetable-gardens are often coiitaminaletl willi hiinuiii laral matter. 
The most (langerous vegi-tables are tliosi* which are eaten raw, sucli 
as lettuces, watercress, and tomatoes. While, however, tJie above 
melliods explain many points in the epidemiology of choJcTa. they 
do not afford a full e..xplanatiou of the spreaii of the disease. As wc 
have already said, the principal endemic' etiiitie is 1-ower Bengal, 
whence it can spn‘.ad through India, and. indeed, over the greater 
pari of the world, by human agency and along lines of human inter- 
communicjjition, but in so doing it may miss places on the direct 
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route of its march. The reason of this is not clear. Certainly 
climatic conditions may be of importance, and perhaps a low level 
of the subsoil water and a high earth temperature, together with an 
imperfect sewage disposal and contaminated source of the drinkixig* 
water of the place, may have something to do with this anomaly. 

Another point which is by no means understood is the fact that 
the disease remains for years in the endemic region, and then 
suddenly spreads in epidemic and pandemic form, extending at 
times over the whole world. 

The aetiology may. therefore, be summarized by saying that the 
disease is caused by Koch's Vibrio cholera acting in the presence 
of some unknown bodily condition or conditions, and spread directly 
from man to man by fomites, water, insects, and food, but the 
reasons for its endemicity and epidemicity are unknown. 

When travelling from one place to another, it always adopts 
channels of human intercommunication, which may be ships, rivers, 
roads, or railways. When introduced into a locality, it will give 
rise to a widespread epidemic if the sanitation is so defective that 
the germs gain access to the drinking-water,*but will be far less 
extensively spread if due to food or insects, and will be merely 
sporadic it spread from man to man. 

Pathology. — The vibrio grow's in the lumen, the glands, the 
epithelial cells, and the mucosa of the small intestine, probably 
producing an endocellular toxin, w'hich is set free and causes the 
symptoms. 

The question of toxin formation has, how'ever, been much debated. 
Thus, in 1905. Brau and Denier considered that they had obtained 
a soluble toxin. In 1906 Kraus said that he had obtained a soluble 
toxin which caused the disi:ase, and in the same year MacFadyen 
obtained a virulent endotoxin. In 1907 Strong carefully investi- 
gated the subject, and concluded that he wras unable to find a 
soluble toxin as described above, but that MacFadyen's endotoxin 
was the true toxin which caused the symptoms in man. This endo- 
toxin causes great gastro-intestinal disturbance, leading to the 
passage of fluid from the blood to the bowel in the following order: 
First w^ater. and then inorganic salts, especially sodium chloride; 
later, phosphates and potassium salts; and still later organic sub- 
stances. This cndosinosis causes a great concentration of the blood, 
producing a high specific gravity, which may reach 1073 to 1078, 
which is associated with a great increase in the erythrocytes — 
8,000,000 per cubic millimetre, according to Rogers and Hegaw — 
with a corresponding increase of the haemoglobin and of the leuco- 
cytes, which may number from 14,000 to 60,000 per cubic millimetre. 
At the same time the alkalinity of the blood is decreased and its 
coagulative power altered, while the oxygen contained therein is 
decreased. 

The decrease of the alkalinity of the blood may be very marked 
in severe cases, and Rogers, Sellards and Sbaklu give great import* 
aace to this so-called cholera acidosis. 
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The concentration of the blood causes a fall in the blood-pressure^ 
which is indicated by the feeble compressible pulse, but which, to 
be studied properly, requires investigation by means of a Riva- 
Rocci's instrument, as has been done by Rogers and Megaw, who 
found that in typical collapse the blood-pressure might be only 
6o to 50 millimetres of mercury, when the patient is markedly 
cyaqosed and restless. If the case is not so serious, the pressure 
may be higher — 70 to 80 millimetres of mercury — and if the patient 
is on the road to recovery it may reach to 90 millimetres. As a 
result of this low blood-pressure, the urine may be suppressed or 
scanty, with a high specific gravity, albumen, casts, and a large 
quantity of indican. 

The body appears to react to the disease by the pouring out of 
substances from the blood which are probably bactericidal, though 
Edwards's attempt to prove this failed because of decomposition 
and the admixture* of other micro-organisms. Agglutinins are 
absent in fatal cases, but, according to Greig, in non-fatal cases they 
begin to rise after the sixth day. but drop after ;thc twentieth day. 

\VTicn recovery iS about to take place, the specific gravity of the 
blood decreases, tli<i blood-pressure rist;s, and the urine becomes 
abundant. As convalescence continues, the great danger is 
secondary infection of the body by other micro-organisms, which 
may cause serious illness and even death. 

It is important to note that Greig has found the germ in the gall- 
bladder (40-70 per cent, of cases) — ^w'here it causes cholecystitis, 
and in animals may give rise to gall-stones — in the lung, kidney, and 
urine,^ According to Violle's resc'arches, bile tn vivo tends, however, 
to hinder the development of the cholera vibrio. According to the 
same autlu>r a .small dose of cholera toxin excites the secretion of 
bile while a large dose stops it. It is suggested that a septicaemia 
takes place, but this has not been demonstrated. Mauson suggests 
that it may pass by the lymph channels. 

Danysz regards tlic disiMSo as of aiuiphylactic origin. 

Morbid Anatomy. — Usually post-mortem rigiditjj' is very well 
marked, and the body keeps warm for some time after death. 
On cutting into the tissues, it is noticed that they are very dry> 
and that the blood is often thick and tarry. On opening the peri- 
toneal cavity, the hand experiences a peculiar sticky sensation not 
felt in any other disease v?ith which we arc acquainted. 

The stomach is usually empty, and the bowels arc reddish in 
appearance, with ipjected vessels. When a piece of small bowel is 
opened, the contents are usually found to be whitish or greyi.sh 
grumous material; more rarely will the contents be blood-stained. 
These contents consist of food particles, epithelial cells, red and 
white corpuscles, and micro-organisms. Wheq allowed to stand, 
they separate into liquid and solid portions, the former containing 
albumen, and having a specific gravity varying from 1005 to 1015. 
The mucosa of the stomach and Rowels is hyper aemic and swollen, 
and may Ue marked by ecchy||o^. There is usually some enlarge- 
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merit of the solitary and agminatod glands, as well as of the mesen- 
teric glands. 

The liver is generally cemgeMed, and the ducts full of bile; the 
spleen is shrunken; the kidneys are swollen, and often ecchymotic, 
with tubules blocktid with granuhu- debris and cells in a state of 
cloudy swelling. The rigid lieart is often dilated, and the whole 
venous system full of blood, wliile the arterial sj’stem and the left 
heiu-t is empty. The lungs arc collapsed, dry,"and ana'mic, and 
the brain may l)e congest eil. 

Microscopically, the vibrios may be seen in Lielierkuhn’s follicles 
in the epithelial cells, anti in the mucosa of the intestine and the 
stomach. The kidney shows vascular congestion and destruction 
of the* epitlu'liuni. I'sually the vil)rios do not penetrate into the 
blood-stre.im, and thereloie the disease is mainly a general intoxica- 
tion: hut Kebowski records eases in which they have been found 
in the liver, the kidiiev. and the lit'art, thus i>roducing a general 
infection. 

If the j)ost luur^em is leld on a case which has died during the 
state of reaction, imeu otii.i and the signs bf other secondary 
infections may be found. 

Symptomatology.- -A tyjncul cast of cholera has an incubation 
period which varies from a h-w hours to a few days (three to six). 
The onset is usually sudden, but there may be proclromata in the 
form of cliarrhcta, or nien-ly a feeling of illness and malaise. The 
attack begins with diarrlaca. with or without eolieky pains in the 
alxlomen. The motions are at first heenleiit, and contain bile, but 
soon assume the typical riee-watcr ajijiearance. in wliich they arc 
fluid and acholic, containing luiinerous while Hakes, which, w'hen 
examined, are iouiul to be coiujiosed of mucus containing vibrios 
and epithelial cells, while e.\cej)i lonally tlie motions contain blood. 
Vomiting generally ai)])ears early, food' being first e.\peUcd. followed 
later by a watery lluid. wit li wlm li bile and occasionally blood may 
be mixed. The patient eoniplainsof thirst, and at times of liicrough. 
As the purging and vomiting ]ir« ceed the urine diminishe.s, and may 
stop, and fluid departs from tlie .subcutaneous tissues, which tlicTo- 
fore contract, so that the facies alters, the noso becoming sharp, the 
cheek-bones promiiu-nt, the eyes sunken, and the skin of the fingcTS 
becomes wrinkled like that of a washerwoman. Whilst this is 
taking place, the circulal ion bei omes profyundiy alfceted, the blood- 
pressure falls, llio pulse becomes weak and rajlid, the heart-sounds 
diminish, and the lijis, face, and nails become bluish. The patient 
now has difticulty with his breathing, and hi.s voice becomes weak 
and. husky. Painful ciain]is appear in various musi'los, but espe- 
cially in the calf, arm, aiul al^dominal muscles, whih: the reflexes 
are diminished. The mind isqifltecleiu-. but the patient is apathetic, 
e.xcept when agonized by the i ramps. The skin fools cold, and the 
axillary temperature falls below normal, but that of the rectum 
may be considerably raised. If^no change for the better takes 
place, the patient passes into the algide stage, in which the failure 
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of the circulation becomes more marked, the pulse almost disap- 
pearing at the wrist, the he»t becoming weak and irregular, the 
respirations laboured, the ^in cold and deeply cyanosed, the urine 
suppressed, while the diarrheea may or may not cease, and the 
temperature falls far below normal. The first lieart -sound becomes 
impure, or a haemic systolic murmur may be present, and the second 
may be faint, and friction-sounds may be heard over both the peri- 
cardium and pleura. The patient may now become comatose, and 
de^th supervenes in from twelve to thirty-six hours after the onset 
<rf the attack. If recovery is to take place, the diarrhoea diminishes, 
the skin becomes warmer, the pulse and blood-pressure improve, 
and after a time bile appears in the motions, and the skin fills out 
with fluid again. 

Sometimes convalesi:cncc is rapid. In some a secondary febrile 
condition ensues, which may last for several days, or even for a 
couple of weeks. ^ 

' The patient may at times pass into a status typhosus, with 
flushed face, raised temperature, dry brown toflgiie, low muttering 
delirium, with subsultus and toxii. trimblings and toxic rashes, 
which may be erythematous, papular, or haanorrhagic. The urine 
is diminished in quantity, has a high specific gravity, and contains 
albumen and casts. The motions are somewhat like those of 
typhoid, or may be bloody. 

Death may take place during this stage from complications, or 
recovery may ensue after a long convalescence. The infection of 
the convalescent may be said to have ceased when on three 
'^separate days the bacteriological examination of the motions is 
negative. 

The typical course of the disc^ase, as described above, is often 
arbitrarily subdivided into three stages: (1) The stage of cva'jua- 
tion; (2) the algidc stage; and (j) the stage of reaction, vrhen the 
patient is about to recover. 

Varieties. — Cholera cases at times present many varied features, 
which are usually classified into: — 

1. Ambulatory Cases . — ^There arc cases in which, without any 
signs of disease, the vibrio may be obtained from the faeces. These 
people are genuine carriers of the disease. 

2. Choleraic Diarrhoea . — Choleraic diarrha'a is characterized by 
severe purgation, associated with the passage of yellowish motions, 
which contain the specific vibrio. Tliis condition may be recovered 

. from, or may pass into a typical attack of the disease. 

3. Cholerine . — ^The patient is suddenly seized with abdominal 
pains, and passes numerous fsecuicnt motions, followed by typical 
rice-water motions, which speedily cease, and the patient quickly 
recovers without further symptoms. 

4. Cholera Grams . — ^This is the typical form already described. 

5. Cholera Sicca.-— In this type the patient becomes rapidly col- 
lapsed, and dies before the typical symptoms of diarrhoea and 
vomiting qgn appear. The post-mortem and the bacteriological 
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examination of the bow-el contents reveal the true nature of the 
disorder. • 

Complications. — In rare easels hypcrpjTcxia has been noted during 
the attack, but usually all I he coiuplications occur during the stage 
of reaction, and are clue t«» ^.cu oiidary iiilectioiis. Tlie most common 
are pneumonia, enteritis, .iiul iiillammalion of tlie kidney. Preg- 
nant women always abort, and the feetus may show signs of the 
disease. The reason oi this abortive' tendency is, according to 
Schiitz, because cholera lias a powerful effc'c t upon even the non- 
pregnaut uterus, causing ha‘iuorrliage during the stage characterized 
by muscular cramps. 

Sequela.- -After Mieli a severe illness, it is usual to find more or 
less permanent damage to the he.dth of the', victim. Thus anamiia, 
inflammation of tin; parotid, gaiigrcme, ulceiation of the cornea, 
astigmatism, or other (Trors of refraction, a tendeiiey to diarrlia*a, 
and digestive disturbances, may pcTsist for a long lime. 

Diagnosis." The diagnosis is ea^iy iluring an ejiideinic, but it may 
be, very dilfieiilt iii the ixTiod when there are only a few sporadic 
cases preceding 1 lie outbreak. 

So closely may choler.i he siimilatixl by ]doinaiiu‘ poisoning as 
regards the collapsi*. and by infe<‘ti<»iiswitli giTiiis of the Aertrycke- 
(iartner group, which we ha\e M'eii proiliici* typical rice-water 
motions, that it is perfectly useless in a sporadic case to attempt 
to make an accurate diagnosis without a bacteriological examination, 
and even this has to be perlomied with thegieati‘sl care, asthere are 
many vibrios wliich are umlisi’ uishable without special testsfroiu 
the Vihrio cholcm Koch. We commend the following method: — * 

1. Make films from tht‘ rit ike Hakes, and stain with diluted 
Ziehl carbolic fuchsiii (i in y lor ten minutes, or with Loffler’s 
blue, five minutes. If a large uimi]>er oi curved rods be jiresent, 
cholera mcay be suspect<-d: but a de finite diagnosis should never be 
based on the siiu])le microscopical examinaiion, as coimna-Iike 
germs are found in many c.ises of ordinary diarrliua, and even in 
normal stools. 

2. Tnoculate four tubes c)f pc])toni‘ \vater with the suspected 
stools, the first with J c.c., the. second wdth Je.c., the third wdth 
I C.C., and the fourth with 2 c.c.; or inoculate each of tw'o Erleii- 
rac'yer flasks. cap])ed w'itli sterile filier-])aper writhout wool-i)lugs, 
with I e.c. of the stooK. The formation* of a scum on the surface 
of the medium within eight to ten hours is suspicious of cholera. 
The pellicle and the u])per poitious ol the medium should be ex- 
amined microscopically for the ])resence of vibri<>s, and a micro- 
scopical agglutination te^t carri<*d out, mixing one loopful of the 
culture with one loopful of diluted cholera serum (1 in i.ooo). The 
peptone water should be tested for tlie pn*simce of indcl, adding a 
few drops of pure sulphuric acid. In true cholera the indol reaction 
is generally present eight to ten hours after inoculation. From the 
pellicle and upper portion of the peptone-water tubes ordinary agar 
and MacConkey agar plates should be made, and any suspicious 
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colon}^ developing should be further examined and the germ 
investigated as regards the following characters:- - 

(flf) Motility. — The cJiolera vibrio is very actively motile. 

(b) Morphologw — Tlie cholera organism is oUen l)enl. eoinma-like, 
but may be straight. bacilhis-lilc(‘. 

(r) serum c»blaiiiecl from 

some well-known lab<)ra1 Any vibno foTind 

in stools which is agghitiiialecl by this serum in a dihiliou not less 
than I in 3,000 can safely be coimidered. us a lule. to be the. true 
germ of cholera. In doubtful cases, all the cultural cliaractcrs 
should be studied, and l^fiuffer's test and Casti?Jlani's absorption 
test should be carried out. 

Dunbar has rm3mnu-n(UHl a speiKi] apjfjlutinntivc Ir^t, wliii h < oii.‘'isl.s in 
mixing diiLTlly a (ln>|) ot llic ^loolh with tiiliilcd iminune scniiu. The eluilera 
vibrios become, aggiii Uiiatc'd . This proc ess is prai In a bli- onl^ wlieii the stools 
contain many vibrios. 

3. Take a rice-hke llak(‘, and smear it direct on to tlie surface of 
MacConkey’s lactorj'-agar ]>lafe. using a sterile *l)ent glass rod or 
Kruse’s platinum jieiicil. Iiioculati* with the same lod or pencil 
without recharging tlie surface of two more ]>Iates. and ineiibaie at 
35" C. The eolouies of tlie cludera and elioli'iM-hk<* \ ibrios dev(*lop 
onMacCoukey'siu(!diumdsilelieate, small, yellowish, roundish dots 
within twelve to eighteen lionrs. Any susi>icious yellowish colony 
should be examined, and the gorm investigated as n^gards 
motility, moiphology. and .iggliitination, as already iiuuitioned. 

4. Inoculate the surface of tlirei* oidiu.iry ''iTUiu-lubes with the 
suspeiTed stools, and incubate .it 33 ('. If wiihin sixt(‘en hours 
there is no /one of lupiefactioii in the medium, idiolera may be practi- 
cally excluded. If there is lupief.u'tiou. this may be due to the. 
presence of the choh'r.i or oihei snum iKiuelvuig germs, or to the 
stools containing an amount ol proti'olyi le Mib.'.tances. The* liquefied 
serum may be plated on Mact'onkev or ordin.iry agar plates, and 
any suspicunis colony further inxe.^i ig.ited. 

5. Dieiidoniie's special strongly alkaline blood agar may be used 
for thc'isolalion of the cholera vibrio in beces. On this medium 
the cholera g*M-m grows well, forming peail-like colonies, while the 
coli and coli-Iike organisms scarcely vegetate. ( 'f course, l he colonies 
which grow must be carefully investigated, as already described. 

(>. Handt’s Method -'riu* susfKs:U>il l.ve.il ni.iiu*r is iiuK.iiliLU'<l into a 
sedimeniative lube ooiilaiiiing ]H']>t()nc* w.Lter <inii a ix'rt.nn aiMoiiiit ul iinnnine 
serum. Alter Jiiciihalioii at .^7'’ C. lor IhriM* to scvimi hoiir.s ilii.s iuIk- shows 
if the case is one of cIioUt.i, iiumf*ious small lltx'ruli. which .11 tir^l are in 
suspension, and Idler snikto the hottoin. These lion iih consist ol rgglntinated 
vibrios. 

7. Ottotenghi' s Method.- -The su.spected stooN an jnoonl.ilcil in a medium 
con.sisting ot pure hiU: mixed with 3 per ceiii. ol .1 !• per rent, soliitjon of 
sodium carlKmatc, which after incubation at 37' C lor sbim- hours js plated 
and further investigated. 

8 . Aronson*^ Method. — This is an alkaline «igar medium containing cane 
sugar and dextrin, with fuchsin and sodium sulpliitc as indii'aior. Good 
results have l)^en recorded by several observers. 
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9. Castellani*s Method. — Inoculate peptone water tubes (it is of advantage 
to use centrifuge tubes) with the faecal matter in the usual way, but before or 
immediately after making the inoculation add to each tube 3 to 5 drops poly- 
valent lactose fermenting faecal l>acteria scrum (B. coli, B. pseudihcoli, B. coli 
tropicalis, etc.), or the respcc live raono-serumR may be used; 3 to 5 drops 
polyvalent non-lac lose fermenting faecal bacteria scrum {B. proteus group, etc.) ; 
3 to 5 drops paratyphoid B scrum. The addition of the last-named serum is 
made with the object of agglutinating and delaying the growth of the bacilli 
of the paratyphoid 13 and aerirycke tyjie. which, in the tropics at least, are 
not very rarely found in the intestinal fluid. Care should be taken, of course, 
to use serums containing no coagglutinin for the cholera vibrio, or only in 
very small amount. Or serums can be used from which the cholera coagglu- 
tinin — which is always in very muc h smaller amount than the other coagglu- 
tinins — has been removed by absorption. The tubes arc placed in the incu- 
bator, and the further siexisni the investigation arc carried out in exactly the 
same manner as witli the ordinary methods, l^'or details sec British Medical 
Journal, (ktober 13, 1917. 

A modilication of the method consists 111 inocultiting ordinary peptono-water 
tulies with the faecal mciller, and, after four to six hours, from the upper 
portions of these tulx's iiiocidations are madein XK‘}>toiic- watertubes containing 
a few drops of inteslin.1l bacteria polyserums. 

If material has to be sent to a coiitral drpet for bacteriological 
examination, certain juceniitioiih must be carried out. The faeces 
must becarefull5’coll(Ttcd. if possible into a bed-pan which has been 
sciilded or boiled, or a loop of small intestine carefully removed post 
mortem. These sperimeiis must bo forwarded in a glass bottle, which, 
as well as the cork, has been boiled. It is, perhaps, hardly necessary 
to state that no antiseptic must be inixoil with the specimens. 

Prognosis. — The i)rognosis is usually bad at the beginning of the 
epidemic, but im])roves as the ejiidcmic continues. The oase- 
mortality may be stated to be on the average about 50 per cent. 

Treatment. — ^'J'lie treatment of cholera must aim at the destruc- 
tion and removal of the vibrios, the neutralization of the toxins, 
the prevention of secondary infection through the damaged intes- 
tinal mucosa, the healing of wliicli must be assisted, and the relief 
of symptoms. 

To promote these objects, the patient must at once be sent to 
bed, no matter how slight tlie attack may seem to be. His room 
should be airy, and he should not be allowed to leave the horizontal 

f iosition. The bed-pan and urine bottle must be used, and the 
ormer should be slightly warmed. 

The best treatment isthal devised by Rogers, which is as follow's: — 
The patient is givim as mucli calcium permanganate water (1 to 6 
grains to the pint) as he can drink, and permanganate pills every 
quarter of an hour for two hours, and then one pill every half hour 
(any pill rejected by vomiting being immediately replaced). These 
pills arc continued until the stools become green and less copious, 
which may occur in twelve to twenty-four hours. At the beginning 
of the second twenty-four hours eight pills are administered within 
four hours, and in severe cases this is repeated at the beginning of 
the third twenty-four hours. In mild cases after the first twenty- 
iour hours the piUs are only administered every four hours. 
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The composition of the pills is: — 

f 

Potassium permanganate grains. 

K^lin and vaseline as may be required to make a pill. 

This pill is coated with a varnish composed of i part of salol and 
5 parts of sandarach varnish, or with keiatiii. Pills kept for any 
length of time are apt to become hard and useless. 

The patient must be kept warm, and su])plied with plenty of 
water to drink, which i)rof(Tably should he. taken in sips, and 
sinapisms or turpentine stupes should lu‘ applied to the .abdomen. 

When collapse has set in. hot bottles must be applied to the 
extremities and round the body, and when the pulse fails, the 
median cephalic vein should be optmed .at the elbow, and Rogers's 
special silver cannula, made by Mt'ssrs. Down and Comj^any, in- 
serted, and through this injections of hypertonic saline solution 
should be injected until the blood-pressure returns as tested by the 
pulse, or more preferably by a Kiva-Kocci’s instrument. If the 
blood-pressure sink% below 70 millimetres. Rogci's considirs this to 
indicate the presence of a dangiaanis degree of collapse and an 
indication for an imiiKaliate intravenous injection. He takes the 
specific gravity of the blood by the simph' method of ])lacing a drop 
of bloodin the centre of a small vial ('ontaiuiug a ini.vture of glycerine 
and water of known sj)ec:iiir gravity (at the mean temperature of 
the air), and if the droidet rises or falls, trying another vial oMesser 
or greater density until the right .specific gravity is reached. 

IJe concludes that, if the specific gravity is over 1060, while the 
blood-prcssuriJ is low, a copious intravenous injection may be sjifely 
administered. If the specific gravity is ()\ rr to() 5. evni if the blood- 
pressure is over 70 millimetres, it i.s ad^•lsable to give an intravenous 
injection, as the blood is dangerously concentrated, and a single 
evacuation may lead to a rajiidly fatal’ Cijllapse. 

Restlessness, cyanosis, and (Tam]>sare also iak«'n as indications for 
intravenous injection, especially if the blood fi tim the jiricked finger 
is black, and may be ()bviousJy thicker in consisteiu y than normal. 

The hypertonic saline solution recoiniiKMuled by Rogers is; — 

Sodium chlorido . . . . . . i2i> gni-ins (S griaiumos). 

Calcium chloride .. .. .. 4 „ (u-25 giAnoui*). 

l\)tassium chloride .. .. i> ,, (ll■4 ,, ). 

Water . . . . • . . . . To i pint {508 c.c.). 

The temperature of the sterilized solution (in an emergency pure 
water filtered through cotton-wool, and boiled for fifteen minutes 
will suffice) has to be judged by the rectal teinjxTaliire. If tin’s is 
99® F. or over, Rogers injects the fluid at about tlie normal titinjiera- 
turc of the body (98-4® F.)— the flask temperature is about 
100® F. If the rectal temperature is a degree or’ so below 99'’ F., the 
temperature of the solution in the flask sliould vary from 102® to 
104*^ F. If the rectal temperature is liigh— t.i:., over 100® F. — ^the 
solution should be run in below 98-4® F. : if tin? temperature is over 
102® F. the Splution should not be warmed. About 4 pints of fluid 
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are required for an adult male, but the case must be carefully 
watched, and the injection stopped if any distress of increased 
frequency of respiration is noted. These injections may have to be 
repeated sevtjral limes, and t hcreforc the cannula must be left in situ. 
At the same time, hypodermic injections of strychnine, provided 
there are no severe cramps, with or without atropine, sliould also be 
given, jind warm rectal injections. 

During this tre.1l mem the bladder must be carefully watched to 
see whetlier urine is being pass(‘d or not. and if su]>i)ression occurs, 
dry-ru])ping should he jierlormed over each loin. 

In some case<. es|)ecially when anuria has di*velop(»d. an alkaline 
solution acts bi tter, .lud Rngers lecomineiids the following: Sodium 
chloride, 4 gramiiu^*^; sodium bicarbonate, 10 grammes; water, 
500 c.c. Bayliss' solution (6 per cent, gum acacia in o-c; per cent, 
sodium chloride solution) may be used. 

When the stagi! of reaction sets in. a mixture containing salicylate 
of bismuth gr. xv.. bicaibonate ol socia gr. v.. liipior opii sedativiis 
min. V., inucilag(‘ and cliloroionn water j ounce, should be 
given, and later one containing alkalis and digitalis is useful. 

With regard to symptoms, the jxTsisteiit vomiting may be 
relieved by small ]iir< i'S ol ice or by ^ grain of cocaine dis.solvcd in 
a teaspoonful of wali*r, or by a dose ol to minims of mistiira jiejisiiii 
('omposita et bismuilio every half-hour until four doses have been 
given, or bv one or two drops of tiuituiv of iodine in water. Cramps 
are tre.ate(i by m.issage, assisted by rubbing with diy jiowclered 
ginger, by livpodennic injections of morjdiia. or by inhalation^ of 
a mixture ot cliloroionn and oxygen. Prostration must be com- 
bated by hypodermic injections o! siryclinine or of camphor in 
ether. Delirium must hv relieved by bM»mid!‘S wilji tincture of 
hyoscyanuis. 

The Ireatincnl of comjdic .it loiis. sucli as pneumonia, etc., must be. 
conducted on the lines laid down in ti’xthooks on general medicine. 

Dther lX1elllO(l^ ol Irraiment in.iv In- hiiellv menlioiK d. Many disin lei tants 
ciro rei oiuiuciided hy dilfui-iil autluiis -i'.".. a mixture of sulphoearliolales 
of ziiK , 2 gr.iius, siji'i.i, j gi.iitis, i.diiuiii, ^ gi.im<^, dissolviil in peppermint. 
Acetozone, iilj>li.i/<.ine. ami imdit'al (>lliii are rei ommciided l>y O’Gorinaii, 
and iK^lli iie and W.jleis the .idiumml ration of 15 ininiihs of iiie<heai 

izal di\sol\ei in i oume ol w.iier every two lioiii-.. Salol lias been strongly 
lei oniineiiile<l by -.ome wiuers, .'imi Ihowii aud Mriiierji prai.se an emulsion 
of eiiealypl li*. (iil with niui il.tgu. and syiup ot leiiKiiis, ol wliieli 5 minims are 
given lor a dose. ()'C/oi 111.111 .nlvjses, ropp'-i .ir<.eiiile lor infants, while Duke 
recommends led jfnhde ol ineiiurv in the algide stagi*, and Choksy vyanide 
of men iiry in -grain doies in svnip.iinl w.iter every two or three hours, but 
says this is .apt to « aiise stomatitis dining eonvalesr eru v, wfin li ran be avoided 
hv regulating the doses. t'..'unani lung ago advised slow intestinal injections 
of s to t pints of a I ]ier <ent. solution ol tannin, willi or without jo to 40 
drops of tincture of i^pium, and wanned to joo“ h'. and given every three to 
>ur hours. Denier's serum treatment has been iuu^iid useless by Strong, 
lit Kollo's serum promises to be more useiul. 13 erdnik,'ff gave 30 to 50 e.e. 
t Schurupon's serum inti .avenously and subcutaneously with suci ess. Salim- 
jni? used 100 to 350 c c. i*astenr Institute serum together with saline 
. '"‘ected siibcubineoLislv and intravenously. Macfadycn and Hewlett have 
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prepared an endotoxic serum, and Violle has prepared a serum by inoculating 
the cholera vibrio in the gall-bladder of rabbits. Several authors recommend 
treatment by repeated hypodermic injections of morphia, and others adrenalin 
and pituitary extract. Kuhne recommends massive doses of bolus alba (kaolin) . 

With regard to diet, no food should be given dtiring the acute 
attack, but merely liquids, which should consibt of water, iced 
water, iced soda-water. Stimulants should only be given with 
great moderation, and carefully by the mouth, as at times they are 
apt to do more harm Ilian good. In tlie algide stall' the liquids 
given should be wanned, and hot bl.ick coffee may bi* used as a 
cardiac stimulant. 

When reaction st^ts in. only the inihh'sl foods must be allowed, 
and then only with care. Ih'giii with thin arrowroot, and continue 
with milk mixed with soda-water, and then with milk, barley- 
water, rice-water, etc. Saiiatogcii, jdasmon, and somatose are also 
recommended. Moat-cxlrarts should he avoided. As improve 
ment continues, the diet may be slowly and carefully increased, but 
the greatest care must bi' tak<'n for a long tiiiit*. • 

Prophylaxis. -Tlie proptiylaxis must be based upon the know- 
ledge that the disease is carried by man. and is s]>read from one 
man to another by water, milk. eontamiiiaTed food. es])ecially gieen 
vegetables, and insects, (‘spec ially flies and jx'rhaps aiits. 

The methods wiiich may be adopted aie classifiable into private 
and public. 

Private Methoch.- the beginning ot an ejiidemic it is as well 
to circulate a ])rinted u(»tice in English and in tlu' vernacular telling 
the householder what he should do to previuit llie disi'ase attacking 
his household. It is the duty of tlie head of every household to 
personally inspevt twiet' a week at least his kitchen and go-downs, 
and especially liis servants’ latrines, and to see that llie lionse and 
com]M)inid are kept in a clean, sanitaiy ('onditioii. He must also 
see that the filters are jiroperlv cleaned, and should flic'^ abound 
in tli(^ house, their source shonhl be diligently sought for. or, if it 
cannot be found and dealt with, the Sanitary Authority should bo 
informed. He should also see that the* whole household keej> them- 
selves strictly ch;au, especially the cooks. 

With rl^gard to food and drink, eare should be taken that all 
cooking and serving vi!ssels are thorouglily eleaiisi'M with boiling 
water, and that kitchen clotlis are waslu'd in a solution ol ('yllin 
or carbolic acid. lispecial care, slionld bo taken witli regard to the 
ice-safe, which is apt to become coated inlenially with green shine, 
which may cause diarrlnva. This ice-sale musi he thoroughly 
cleaned with hot soda and water, and e\j)osed to llie sun at least 
once a week. Food must not btj stored near latrine^, and must be 
protected from flies and ants, and the rooms and ciii)boJirds in 
which it is placed must be thoroughly cleaii'^i'd with soda and h(»t 
water at least once a week. 

All water must be boiled and filtered, and stored in covered 
vesseJs, and ^11 milk must be hoik'd and carefully protected fioie 
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flies and other insects. Care should be taken that good milk is 
procured. No uncooked vegetables or salads should be used; fruit 
must be sparingly indulged in, and unrij)e fruit, especially melons, 
must be avoided. Balfour advises that jellies in particular should 
not be used during a dangerous seasori. Weak tea and lime drinks 
made with boiling water should be used as beverages. 

All cases of illness, but especially diarrhoea, must be promptly 
treated by a medical mail. 

With regard to prophyhictics, cucaly]>tiis oil in lo-minim doses 
twice daily has been strongly roromm(‘iidcd by some authors, but 
the most usual propliylactic is a protective inoculation, which was 
first introduced by Forran in Spain, and has been studied and 
improved by Haffkine and Gamaleia; by Tamancheff, who added 
0*5 per cent, carbolic acid to the sterilized prophylactic; and by 
Strong and others. 

Facemes.— Haffkine originally used two prophylactics — a w'eak 
and a strong— -with the idea tliat the strong would produce too 
violent a local reaction : but this proving to be wri^ng, only the strong 
is now used. This j)ra{)hylactic is jireparod by intensifying the 
virulence of the vibrios by ])assing them through a series of rabbits, 
and then growing on agar, from which the growth is washed off by 
sterile broth which is made up to 8 c.c... of which one is injected 
hypodermically into the Hank as a dose. There is some local reac- 
tion ill the form of redness, swelling, and pain, and some general 
febrile reaction. The result is that after an initial diminution of 
the resistance against t he disease t his becomes considerably increased 
after the fifth day. llaffkine’s statistics show that it diminishes by 
one-tenth tlie liability to the disease, and increases the chance of 
surviving if attacked. I'lius, accoriling to Powell, in 6,54() non- 
vaccidated there were iq.S cases and 124 deaths, and in 5.778 
vaccinated there were 27 cases and 14 deaths. Vaccination 
confers a partial immunity, which is said to last about fourteen 
months, after which it diminishes, and finally disappears. Re- 
vac.cination is. therefore, necessary after this period. 

Strong's method is to spray agar which is contained in large flat- 
sided flaskswith a twenty-four-hour-old culture of the vibrio in broth, 
and then to incubate the flasks at 37^ C. for twenty hours, and to 
suspend the subsequent growth in sterile w’ater. which is first heated 
to 60° C. for one to twenty-four Ijonrs, then incubated at 37® C. for 
two to five days, and then filtered through a Reichcl candle. Two. 
c.c. (the equivalent of 10.0*10 units of immunity in a rabbit) of the 
filtrate, which must bo sterile, arc inoculated. This prophylactic, 
which is said to be capable, of being kept for a year, produces no 
local reaction, and but slight general reaction, and increases the 
bactericidal and Oigglutinativc powers of the serum considerably. 
Strong considers that it contains receptors separated from the 
vibrios, and that it probably acts by increasing the bactericidal 
and antitoxic powers of the epithelial cells of the mucosa of the 
alimentary canal. • 
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One of us has prepared an attenuated live vaccine by heating 
emulsions of agar cultures to 45® C. or 48® C. for onp hour. 

A nucleo-proteid vaccine, according to Lustig and Galeotti's 
method, can also be pr^ared. 

THfavacdne (T.A.BX.) — This is a vaccine prepared and used by 
Castellani since 19^)9, and now frequently employed in various 
countries as a prophylactic measure against cholera as well as 
typhoid and the paratyphoid fevers. It has been adopted in the 
Serbian Army since 1915. It is j)repar(‘d as follows 

Thegrowth of typhoid cultures is washed off willi sterile 0-85 per 
cent, salt solution, to which 0*5 j)er cent, carbolic acid has been 
added; the emulsion so obtained is stored at room temperature 
(18® to 20® C.) for twenty-four hours, and then standardized. To 
standardize it the germs arc counted by using a Thoma-Zeiss 
apparatus, and sufficient carbolic salt solution is added to bring the 
number of germs down to 2,000 millions per cubic centimetre. The 
standardized emulsion is tested for sterility. The same procedure is 
carried out with paratyphoid A and paratyphoid B cultures, these 
two emulsions bcihg also .standardized to contain 1,000 millidn 
germs per cubic c<'iitimetre. The above proe(‘.(lure is also carried 
out with cholera, the emulsion of which, however, is standardized 
to contain 4,000 million genus per cubic centimetre. The four 
standardized emulsions wlieu fouiul sterile arti mixed together in 
equal proportions, and the vaccine will tluTefore contain per cubic 
centimetre: — 

T3rplioul . 5(Ki millions 

I’aratyphoiil 250 „ 

Paratypljoid li 
Cholera 

Of this mixture, o»5 to o-O c.cm. are givtdi undcT the skin of Uie 
arm, or better into the loose tis>ue beJow the angle of the scapula, 
the first time, and double the juuount a week Liter. A third dose, 
also J c.cm., given two weeks after the first , is of advantage, but not 
essential for practical purposes. The amount of agglutinins for 
each germ is about the .same as if monovalent vaccine had been 
injected. Ilic protection for cholera seems to last for about six 
months. 

* 

Castellani has prepared also :i glycero-tctravaoranr contfainiiig 2 per cent, 
pure glycerine and standsirdiced as to conCaiii per c c. typhoid 2.000 millions, 
paratyphoid A 100 millions, paratyphoid H i ,000 milliuiis, cholera 4,000 millions. 
Of this vaccine only oftc inoculation of i c.c. is given. 

A pentavaccine having in addition 300 millions off?. pe$tis ma3^ also 
be prepared. The effect of the vaccine in man la.sts for .several 
months {six to seven). 

Public Prophylaxis.-- It is the dutj’ of tliq State to attempt to 
ward off cholera bj' preventing human beings iirtr<»duciiig tlu5 germ. 
This involves the careful w’atching of the frontiers, especially' along 
the lines of intercommunication, whether roads, railways, or water- 
ways. Uqder the last heading must be included ships, boats, and 
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rafts, for it must be remembered that cholera is very apt to be 
introduced by persons travelling along rivers. 

Any suspicious case must be detained for five days in quarantine 
in suitable isolation hospitals erected near the frontiers, while the 
sick must be tended in special hospitals with all the precautions to 
be mentioned later. 

Merchandise does not, as a rule, require any disinfection, unless 
there is reason to suspret that some of it has been ftecally con- 
taminated from ti (Msc. 

When an epidemic begins, the first duty is to form a special 
Cholera Koard to deal with tlie t»ulbreak. and this Board should be 
composed of finannal and legal authorities, as well as of doctors 
and bacteriologists. I'liis lioard will lorm the central authority for 
the control of the epidemic. All suspicious cases must be reported 
to this central authority at once. 

Then central and outlying bacteriological stations must be pro- 
vided. and special hos])itals and isolation hospitals built, and, if 
possible, iiur.ses and nu'ditaJ men obtained wlio have some practical 
knowledge of the disease. If time permits, it Vs as well to have 
these vaccinated against the disease, but it slioiilil be remembered 
that five days must elajise before the immunity is effective. 

Arrangements must then be made for tlie j>romi)t bacteriological 
diagnosis of cases, for the prompt ireatini'iil of all disordtTS, espe- 
cially intestinal, and extra dispensaries must be o]>imed, and the 
public inlormod of tlie necessity of availing themselves of these 
medical arrangements. If necessary, a house-to-house inspection 
should be made, in order to find out if tluTe are mild concealed 
cases, and nobody should be buried without a proper medical 
cert ificat e. 

All patients must be removed to the lios})itaJs. and the houses 
disinfected with the ('laylon gas ajqraratiis, in order to kill not 
merely the germs, but also the flies ami ants. If this is not avail- 
able. formalin sprays, together with burnmg suljihiir, may be used. 
Fomites should be caiefully disinfected, and persons attending the 
sick must avoid infection b}' caieful disiiilection of tlie hands and 
by wearing overalls. 

The dejecta of j»atieiil.s should be caieiully disinfected with ryllin 
or carbolic acid, and no patient should be liberated from the hospital 
until bacteriological examinations of liis I'feces on three successive 
days arc negative, 'fliis is a most nec<‘.ssary ]yecaution, boc'ause 
otherwise, he may spread the germs broadcast for a period of about 
six weeks at least. 

Care must be taken to disinfect and bury the dead witli least 
chance of the infection s]»roading. Cremation should be encouraged 
* in preference to bur iaL 

A systematic searMi must lie made fur tin* origin of tin* infection, 
and drinking-water, well-water, etc., must be regularly examined 
bacteriologicallv. Dangerous wells must be closed, and all wells 
may be Hankenized — i.c., disinfected with permanganate,of potash. 
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The milk, ice, and aerated waters should be taken under the 
municipal control, and not merely must care be taken that they 
are pure, but they must be tested bactcriologically from time to 
time. 

Vegetables must be inspected, and the* place; where they arc grown 
ascertained and inspected, in order t<j find whethtT there is fsecal 
pollution. A crusade must be made against Jlies and dirt in general. 
The disposal of sewage sliould. of course. hav(* been dealt with 
before the epidemic has occurred: but ii it is defective, attempts 
should be made to remedy this as far as possible, and a scheme at 
once started for proper collection and dis]U)sal. 

Bathing-places must b(; carefully inspected, and bad pldces closed, 
and only pure water allowed to be used. No washing must be 
allowed near wells. Drugs must be given free, and means for 
inoculation of the prophylactic provided on a large scale. 

When the epidemic is past, the hanilary defects found out during 
its course should In; reniodiod, and not forgotten until another 
outbreak occurs. , 

Summary uk PKinwi actic Measurks. 
public ProphylaA is : — 

I. Protcc lu)n of the fronluT.^ bv iVRular inspeition posts ana 

(|uaraiitiii>‘ stations. 

J. A central Cholera Itoanl, with full slalf and apparatus for hac- 

leriologK al dLsinlcc tion and hospiUl work. 

:j. rnstriKlion of the popiilaoo by means of ])aini)hlets. 

4. Mouse to- liousc soau Ii lor itiscs. 

5. Search lor larriens iftul .sonic (‘.s ol infei lion. 

(). Distribution ot medic ines and disintei tan ts. 

7. Provision ol iiiedi.'ul aid whii li ean be retidily obtained by anyone. 

S. t'ru.Scide ag«unsL liouse dies. 

PriiHitt' Pro fihylax IS : - 

1 . 1 *er.sonal i leanliness. 

2 . AvoidaiKe ol foods Ihible to be c oiilamiii.Llcsl or to c.in.sediiirrhcea. 

^3. Avoidanee ol pollution o! loocU, c*spiM lallv by Hies. 

iMliratioii and iKuluig ol .dl waliT used loi Looking, drinking, etc. 
lalters to be kepi stiietly ilean. 

5. Moiling of milk and protfs'lion against llie.s. 

o. CIc'an, sanitary clwc*lhng Iree Iroin Hn's. 

7. Aiiti-eholera ViiCAiiiiitiun, repealed yearly in endemir centres. 

S. Immediate application lor luedn al aM in lase ol duirrhceal 
illne.ss ol any des«'ription. 

I 

PARACHOLERA. 

Synonym. — NMian k (Senegal) . 

Definition. —Panichulcra. a term fir>t inirodiicvd l)y CaslclJani, . 
indicates an acute attack of colic and diarrhouM. witli or without 
rice-water motions, which resembles cholera iu the seve rity of the 
symptoms, but differs therefrom iu that its caflsal organism is a 
vibrio different from Vibrio chokree Koch. , Miffl . 

Remarks. — ^The work^of Castcllani. Thiroux, Lamas, Greig, Orti- 
coni, Chalnvers and Waterfield, and many others, has demonstrated 
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the existence of a clinical entity differing from true cholera mainly in 
the fact that the causal organism is not the cholera vibrio. 

Atiology. — ^The organisms which have been isolated from cases 
of p^acholera are: — 

Vibrio kegallensis vd paracholercu Castellani in Ceylon. 

Vibrio Jreseris Lamas in Spain. 

Vibrio g^indha Pfeiffer, by Chalmers and Waterfield, in 1916, 
in the Anglo-Egyptian Sudan. 

Orticoni's vibrio in Marseilles in 1911. 

Symptomatology.— Clinically the symptoms resemble those of 
Asiatic cholera, anil as such the cases are generally diagnosed. The 
motions art; generally of the rice-water type, but are sometimes 
slightly greenisli, therein differing from true cholera. 

Treatment. — This is the same as for cholera. 

PSEUDOCHOLERA. 

Synonyms. -Cholor.Ai called ptomaine poisoning, Serous 

diarrlicea. Trench ( 1 iarrlicu.L. 

Definition. — Pseudocliolera is an acute attack of serous diarrhoea 
which resembles cholera and ]>ara< hol(T;iinits symptoms, but diffws 
therefrom in being dm* to various cauhcs, none of which is a vibrio. 

Remarks.— Cases of ])roluse serous diarrhiea associated with 
algidity, muscular cramps, and in ge.neral showing symptoms 
resembling cholera or paracholera, iu:e. not rare, in our experience, 
in tropical and subtrojiical lands and war zones. 

etiology.— The causal agents are very various^ food poison- 
ing, generally caused by bacilli of the acrtryckv tyj)e; serous 
diarrlifjea, caused by bacilli of the dysentery group: atypical subter- 
tian malaria ; certain poisons. We will now consider the sjTnp- 
tomatology of these varietie.s. 

Food-Poisoning Pseudocholera. 

This form of pseudocliolera is generally due to/?, aertrycke. The 
cases are of mild or moderate severity, and Jire often termed 
'ptomaine poisoning.' Tim onset is acute, with severe abdominal 
pain, furred tongue, and diarrhira. The motions do not contain 
olood or mucus, nor arc they usually of the..nature of rice-water, but 
in the more severe casc^ the stools are cliolcraic and there may be 
algidity and cramp. 

Bacillus aertrycke can be cliftercntiatcc! from B. paratyphosus B by means 
pf Castellani's absorption test, Broughton Ahock ha.s described several 
variotics of B. aertrycke which can Iw distinguishe<l by this method. For its 
biochemical characters sec table of inteKtinal bacteria, p. 944. 

e 

Djrseoterie Pseudoeholera. 

Castellani some years ago showed that the type of dioleraic 
diarrhoea, called serous diarrhoea, was often due to bacilli of the 
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dysentery group, and therefore of dysenteric origin. Recently 
TCsredka in cases of so-called has also found 

bacilli of the dysentery group. The onset is sudden, and at times 
the symptoms may be mild, but more commonly they are severe. 
The patient passes a number of serous motions resembling those of 
cholera. There may be algidity, cramps, and the illness may 
terminate in death. In most cases, however, the motions are now 
and then tinged with blood, which arouses suspicion as to its 
dysenteric nature. Microscopical examination of a fresh prepara- 
tion of the faeces may show a few red cells and h'ucocytes, instead 
of the epithelial desquamation found in true cholera. Bacterio- 
logical examination demonstratcjs the presimc(' of dysentery bacilli 
and the absence of cholera and paracholera vibrios. 

Malarial Pseudocholera. 

This type is not rare in the tropics. The onset is sudden, with 
profuse serous diarrlKea, algidity, and otlier symptoms closely 
resembling true clyDlera (see p. T177).. 

If the .spleen is enlarged tlic diagnosis is facilitated, though true 
cholera may develop in cases of malarial infec'tion. Microscopical 
examination of the blood and bacteriological investigation of the 
feces arc also useful in demonstrating the presence of malarial 

f arasites and the absence of cholera and paracholera vibrios, 
ntramuscular injections of quinine quickly cures this fype of 
choleraic diarrha'a. 

Pseudocholera caused by Poisons. 

This is most usually caused by arsenic, whicli is commonly in use 
in the tropics, c.specially in Ceylon, where it can be bought in the 
local markets. The diagnosis may bo established by the history 
and by chemical analysis of the vomit and faces and negative 
bacteriological examination. 
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CHAPTER LXXVIII 

THE DYSENTERIES 


The term * dysentery * — Dybenicry and dysenteric diarrhoea — ^DydbOteries 
caused by animal parasites — Protozoal dysenteries — Amoebic dysen- 
tery — Laveraiiic dysentery — Ix'ishmanic dysenteiy — Ciliar dysonteqee— ' 
TUlautidic dysentery--Spirochirtic dyst*iitery- -Entoplasmic dysentery — 
riatyhelminthic dy.senlene.v- Neinatliehniiithic dysenteries — A^hro^dic 
dysentenes — Dj'senteries caused by bacteria — l^seudo-dysentcnes^ 
Itefercnccs. 

« 

The Term ‘ Dysentery.’ — The term ‘ dysenteiY ' is derived from 
Svo-cvrc/ita, signifying a Ixm cl trouble, and was first employed by 
Hippocrates. As used at present, it covers a large number of dis- 
tinct affections, induced by various species of animal and vegetal 
parasites. In England it used to be calh'd thvBloody flux, in France 
THesme, and in Italy Flusso sanguif:;no. The Latin equivalent is 
TortxffM, the German Ruhr ; while the native terms applied to it 
are too numerous to be considered here, but we may mention 
the Sinhalese term Lehedanpachanai (Lr/> blood, mucus, 

pachanai=^‘3Xi\vji9i), and the Indian term, Rattam-uedam-hanthala- 
Porado or Wayatkolechell. 

Dysentery and Dysenteric Diarrhoea. — The occurrence of a bowel 
disease in which blood appeared in the motions was well known to 
the ancientst for descriptions of such a condition can be found in 
the works of the old authors Cliaraka and Susruta, in which dysen- 
tery wascalled ‘ Atisar,’ and acute dysentery ‘ Ama-apaka,’ while the 
chronic variety was called ‘ Pakitsar.' 

Hippocrates recognized two distinct types of disease of the bowels 
-<-one characterized by the number and fluidity of the motions, 
which he called Stappoia, and the other, by the presence of blood in 
the motions, which he termed fimreiTcpta. . 

• At first the term ‘ dysentery ’ included any disease in which there 
was a discharge of blood per aniim, but Aretieus, Celgus, Atchigen^, 
Galen, and other ancient physicians, soon diifacentiated the 
disease more clearly by emphasizing the fact that t}|ia‘e should be 
mnens as well as blood in the motions, and that the qnnptoms of 
tormina and tenesmps must be present. They further stated ihat 
thib disease.was duQ to an ulccsaled condition of the tewds, and the 
cdAtagibns nature of tjje malady was early recogniz^ ai^ it was 
'^pufl^t that its epidemics were due to miasmata. According to 
ouise andent writers, in order to make the diagnosis c| dysentery, 
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to have blood and mucus in the motions. Recent 
- hav(tjt t(Owever, shown that certain cases of diarrhcea 

'rA^'^&ys&i^ry are. Mhught about by the same orgwism, and 
" winch may be called dysenteric diarrhoea 

, we phase of the clinical appearances of a dysentery, and 

* s4,|etliplogically in no way different from what might be termed 
^ a^^inse dysentery, except in the severity of the symptoms and the 
'4?^4Bortem appearances. Briefly, dysenteric diarrhoeas arc 
' ' ttnder a somewhat different clinical aspect — viz., the 

^sl^ols^dp' not contain blood and mucus, altliough. the complaint 
' due to the same organisms as true dys(*utery. HenCe it is not 
esepedient to attempt to classify dysenteries by their clinical symp- 
toms or by their post-mortem appearances, arid any rational classi- 
fiOatidn and description of the complaint must be based on the 
causation. 

V We therefore classify dysenteries and dysenteric diarrheas into : — 

A. Dysenteries caused by Animal Parasite^:— 

^ I. THfe Protozoal Dysenteries. 

II. The Plat yhelmint hie Dyseiiterii s. 

III. The Nemathebninlhic i^ysenteries. 

IV. Tlic Arthropudic Dyi^enl c:ries. 

B. Dysenteries caused by Bacteria. 

C. Pseudo-dysenterit‘S. 

By the last expression w('. mean such forms of the complaint as 
may be 4ue to the irritation of fish-b<«ics, glass, cancer, or inflam- 
mations of organs adjoining the alimentary canal. 


A. DYSENTERIES CAUSED BY ANIMAL PARASITES. 

I. THE PROTOZOAL DYSENTERIES. 

m 

The protozoal dysenteries arc classified into:- 

(a) Amoebic Dysentery. 

(h) Laveranic Dysentery. »■ 

(f) Leisimianic Dysentery. 

{d) Ciliar Dysenteries. 

(c) Balantidic Dysentery. 

(/) Spiracheetic l>yscntery. 

(g) Enloplasinic l^yscnlery. 


4 f.With regard^© the term * amcjebic dysentery/ we prefer this term 
as less likely to be altered rather than the. more correct -xiomcnv 
claturc Loeschial dysentery or Loeschiasis. 


(a) AmesUe Dysentery. . 

Synoiiyilis. — Loeschiasis, Loeschial ifpsentery, Eritan)§ebiasis, Amoe- 
biasis, Entamoebic dysentery; Amcebic enteritis, Amoejbic colitis. 
french: Dysenteric Amibienne, Dysenterie 2 Amibes. It4^ian IMs- 
a^terla Ai^dnca. German : Am5beniru]^« « * V 
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Deflnltfon. — ^Amoebic dysentery is an acute or chronic specific 
disease of the intestine, caused most commonly hy Loeschia 
histolytica Schaudinn, 190J, and possibly by other species. These 
amceb® enter the body with food or water, and produce colitis, 
rcctitis, and enteritis, characterized by the passage of frequexft 
motions, which generally contain blood and mucus, and are asso- 
ciated with abdominal pain and tenesmus. At times they also 
produce abscessch in tlie liver and other parts of the body. 

History.- in iSbf) Lanibl noticed anneba' in the motions of a 
child suffering irom diarrhua, and in JS70 J.ewis found the same 
organisms in tlie. motions of ch(»U*i a j)atients: while. Loesch, in 1875, 
gave a careful des('ripti(»n ol certain anuebie which he found in the 
motions of a man suffiriiig fnnn chronic diarrhu'a. Locsch's 
drawing signifies that he saw the organism which we call now 
Loeschia histolytica. FuiiJier, lie found tliat solutions of quinine 
of a strength ol 1 in 5,000. wiien injected [ter rccUmi, temporarily 
benefited Jiis pati(‘nt. who, however, subsequently died of pneu- 
monia, when a jxisi -niorl ein revealed that the bowels W'cre ulcer- 
ated. l.oeseh was able to inlect dogs; Imt, dn the otfier hand, 
Grassi, and later Cunningham and Lewis, showed that the mtitions 
of healthy people als<» contained aimebie. Koch, in 1883, found 
aiiKjeba; in the uletTS in cases of dysentery in Egypt, and Kartulis 
began a series ot investigati(»ns, which finally endt'd by his defining 
the type> of dysintery as ‘ endemic/ due* to amubie, and 
‘epidemic/ due to bacteria. In 1891 Ciiuncihnan and Lafleur 
introduced llie term ‘ amabic dysentery/ and Quincke, Koos, 
Vivaldi, ami many others publislied i'X]»eriniental researche.^ on the 
infection of animals hy aimcba* and the production of dys(*ntery. 

In tlic incanw’hile a jirolonged diseiission took place, some 
observers denying, and others asserting, the pathogenicity of the 
am(rb%. Kriise and Pascjuaic* were the first to throw' light upon 
this difference of opinion hy suggesting that both theories might be 
correct, and that ihcrv might be two species of anicel).!;, one patho- 
genic and the other hfirinless; l>ut this was not finallj' settled until 
the. researches of Casagrandi and Harbagallo, together w'ith those 
of Jiirgcns, w^cre C(»iifirined anil greatly extended by Schaudinn, 
who showed that there were two forms ol ama'b.'e quite distinct 
from one another — viz., a I.oeschia coli Loesch, wdiich was harm- 
less, and another, L. histolytica Schaudinn, which w'as the true 
cause of cntamcebic dysentery. 

During recent years the Labours of I lari maim, Whitmore, Wenyon, 
Faniliam and Porter, Dcibell and others, hiive proved that tbe 
amoeba w'hich most comnioiily rauM's dy^entl*ry is L. histolyiiC’at 
and that the other forms of aimx'bai drscribed in dysentery by 
Vicreck (L. tetragena) and other observers are different stages of 
this amoeba, ^le cysts of which can be carried by domestic £es. 

Climatology. — Amoebic dysentery is found tlirougliout the 
tropical world, and also occurs in the Temperate 2 ^ne. In general 
t^nns it may be stated that amcebic dysentery is common in 
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tr<mical and subtropical Africa, especially in Senegambia, Algeria, 
and Eg3rpt. It is common in Mauritius and Ceylon, and is possibly 
not as r^c in India as it is alleged to be. It is common in China, 
Indo-China, and the Philippines, and not infrequent in North 
Am^ica, but ^ said to be rare in Central America, in the West 
Indies, and tire Guianas, while, common in Brazil and Chili. In 
Europe it is endemic in Russia and Germany, and fairly fri'ciuently 
met wilh in the south, especially in Italy and in the Balkans. 
Sporadic indigenous cases have bien rej)<)rted also from (ireat 
Britain, where carriers of Lnesekia hiUolytica eysl^ an' not very 
rare espc'cially among miners. 

Our observations do ii(it leiul support to tlu* theory that aniabic 
dysentery is inoie common in the hills than m the plain- of the 
tropics, as we have freqiunily met with it m persons residing in 
the low country. We have noted the diseast* all the year round, 
but it would appe.ar to be more jHev.ilenl towards the end of the 
<lry and the beginning oi the wet seasons, whioli jirobably merely 
means that the chance of drinking |)olluti‘d water is greater at that 
time, for tliongli tlie cl im.it «»logiral charactiTs an* not well under- 
stood, the dis(*ase appear^ to hear a relationship to contaminated 
water, though flies are also very inuxirtaiit. 

Anicjchic dysentery is generally endemic, and does not spread 
111 epidemic, still less in ])andoniic, form. Probably, as inejlical 
science advances, it will be found to lie of more frt'queiit occurrence 
and of wide distribution. 

^Etiology.— The pri'valeiit opinion at the presc*nt time is that 
ama'bic dysentery is generally caused hyl.ncschia hhlolylica Scliau- 
dinn, 1903, but tlie jiossibility is not i*xc*liided of there being other 
pathogenic Locstchicr, Tlu* life-historie'^ of the various species, as 
far as they are known, have already lx*en deseribed in Chapter XVI 1 ., 
p. 285. The most common source of infet lion is the drinking- 
water, which has been contaminated by f.eees, and contaminated 
food, and especially grei'ii vegetables, which may be infected i)rin- 
ripally by the agency of ilies carrying the eysls in their intestine 
and depositing tlicm upon the food, and less frequently by actual 
human f%cal conlamiiuitioii. 

Woodcock has calk'd alteiilion to the im]x>rtanc.e i»f a hot, dani}> 
climate as a factor in the spri*ad of anujebic dysentery, as cysts 
survive much longer in a hbt, damp climate than in a dry climate. 
Cysts cannot withstand drying; while the ('xiieriments of Penfold, 
Woodcock and Drew have shown that cysts of Locscliia histolytica 
can retain their vitality for more than a fortnight in water. 

There docs not appear to be any well-established racial or age 
predisposition, but the disease is less common in wonu'n than in 
men, perhaps because they arc in some way less cxposi'd t o infection. 

Pathology. — ^Tlie spores of the am^eb® enter the Jmdy by the 
drinking-water, and by food contaminated wdth cysts,' often 
deposited by flies, and produce the young amoeba; oh arrival 
in the large bowel. These young forms enter the mucosa. 
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probably by passing between the cells lining LieberkOhn's 
and then, entering the lymphatics, make their way through the 
muscularis nmeosaE^ into the submucosa, where they live and feed 
upon the tissue cells, red cells, and perhaps leucocytes. They, 
however, invade not merely the tissue of the submwosa, but al^ . 
the radicles of the portal vein, and at times the tiranches of -the 
mesenteric arteries, in which they may cause thrombosis, from ^ 
the radicles of the portal vein they may be carried to the liver, and 
’ cause hepatilis and hepatic abscess. 

In the submucosa they induce^ cellular and (edematous infiltra- 
tions, which cause the mucosa to project in the form of small' 
elevations, wiiicli generally show a minute blackish point or slough 
at the summit, 'fliis slough is cast off. and a small ulcer is formra, 
which rapidly deepens until it extends into the submucosa. These 
ulcersbecome iniorierl wit li bacteria, and cpiickly extend by the joint 
action of the bacteria and the iumnbie, forming roundi^ or oval 
ulcers with underiuined edges: m the latter case the long axis of 
the. ulcer lies traiisvei se to t lie threciiiui of the bpwel. These ulcers 
may deepen uiit il t lu* iiiusciilar and t he [XTitoneal coats afe exposed, 
and even i)erforateil, which, ol coiu.se. leadslo peritonitis or abscess 
lornialion, according the position of the perforation. 

Ainiebic dy>eiitery would appear to undergo in many cases no 
spontaneous cure, but may at limes remain quiescent, forming a 
type of latent anuebic dyseutcTy. which may be found accidentally 
while performing an autopsy. When the ulcers heal, which they 
do by the formation of connective tissue, a distinct scar is lormedf, 
which is often bla('k in colour from the action of the sulphuretted 
hydrogen of tlie bowel u])i)n the iron of the blood. When cica- 
trization takes pL'u e, the lunnn of the bowel may be constricted, 
causing stenosis and obMinate const i])at ion. Peril unit ic adhesions 
are also very common, binding the large bowel to the viscera or 
walls of the abdomen and pelvis. 

Sometimes, wlieu tJic infection i.s severe, the bowel becomes 
-gangrenous; at othej' times tlie amaba- may be carried to the liver 
or oi|h(T parts of the body, and form abscesses, which, though most 
commonly met with in tlie liver, may still occur in the spleen, the 
salivary glands, and elstwhere. 

Morbid Anatomy. — Usually the body of a person dying from 
amoebic dysentery is emaciated, and 'the abdomen is sunken. 
Rigor mortis begins, and ])asses off eaily, and decomposition sets* 
in quickly. On opening llic abdomen, it is noticed that the tissues 
are dry, and that a peculiar odour is piTceived; the omentum may 
be normal or emigest ed, and may or may not be adherent. The coils 
of the small intestines are usually normal, but may be congested. 
The large intestine fs generally contracted and thickened, but may 
be gangrenotiB in places or along its entire length. There may be 
perforation and purulent peritonitis. The mesocolon may be 
ingested cind oedetnatous, or thin and fibrous, and adhesions to ^ 
various organs may be noted. The mesocDlic glanda are usuali^y " 
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and hyperaemic. The colon may be found adlieri*nt to 
the hVer, the spleen, or the wall of the pelvis, while internally the 
mtLcO^ will be found to be reddened and inflamed, and to show 
niiXPe or less numerous areas of ulceration and infiltration. These 
areas are most commonly found in the cjccum, the hepatic flexure, 
and the sigmoid colon, but may occur anywhere along the course 
■ of thelargc intestine. In places small nodules surrounded by a ring 
of dilated vessels may be observed, between which the mucosa may 
' oc may not be normal, while the nodules may show' superficial or 
deep ulceration. Deeper circular or oval ulcers may be noted with 
tliieir surface covered with a dark reddish slough, their edges undcr- 



Fig. 762. — ^The^olon in a Cask of Amobdic Dysentery. 

^niined, and their base formed by the muscular coats. In the case 
the oval ulcers, the longer diameter lies transverse to the long 
diameter of the bowel, as a rule. The peritoneal coat may be 
normal, inflamed, or softened and gangrenous. Usually the mus- 
cular. coat is thickened, as are the remains of the submuco^. 
Scrapings from these ulcers reveal blood cells, leucocytes, bacteria, 
'and amcebse. The small intestine may show- small bright red 
nodules, and the Peycr's patches may be enlarged. The vermiform 
appendix is usually normal, but occasionally may be ulcerated. 

The Uver is often fatty, but may be congest^ and inflamed, or 
tadiy Aqw dne or more abscesses* The pancreas is generally noimal> 
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but may bi* cirrhotic in chronic casi*s. Tin .ploen is also usually 
norma]. ]>ut may contain an abrcess; tlic kidneys often shew 
signs of parenchymatous inflammation. Tlie heart and lungs arc 
generally normal, but the former may be fatty or show brown 
atrophy" and the latter, especially the right lung, may show a 
hepato-pulmonary absc(*ss. 

Symptomatology ^The symi>tomatology of amoebic dysentery 
may be classified into:— - 

1. Acute Type. 

2. Chronic Type. 

j. Latent Type. 

4. Mixed Type. 

I. Acute Type . — ^'riie onset i abnij)t. but may occasionally be 
preceded for a few days by sli^ diarrlia^a, alternating with con- 
stipation. Pain is felt in the lower part of the abdomen, which 
may become vctv severe, while the motions are attended with much 
griping and straniing. 'I'hese motions, which pirely exceed thirty 
p.'r diem, contain i)ln<j(l and mucus, and occasionally greenish 
material, and when examined by the microst'ope reveal leucocytes, 
mucus, Charcot -Leyden crystals, anuebic, bacteria, and at times 
shreds of tissue. 

The tongue is moist, and often coaled with a white fur, and there 
is usually anorexia, and then* may be nausea and vomiting, wdiile 
digestion is usually much im])aire(L The abdomen is sunken, the 
liver and spleen norinal, but ttuiderness is felt on pressure along the 
whole or a part of tin* large bowel. 

The examination of the heart and lungs reveals, as a rule, no 
abnormality, but tin* pulse and respirations are quickened. The 
microscopical examination of the bl(»od usually shows that the red 
cells are diminished, and sometimes that then' is leiicocytosis 
(upwards of 20,000 ])er cubic millimetre^ and at times, as first 
pointed out by Billet, tlu' number of eosinophiles is distinctly 
increased, even when tliere is no concomitant helminthiasis. 

The urine is diminished in cjuaiility, and sometimes contains 
albumen and casts: but the skin is geiuTally normal, tliough there 
is often .some ft'ver of a remittc'nt t\q)e, which, liowever, may be 
entirely absent. 

When the temperature falls to normal, ffnd the pain and tenderness 
abate, these may be favourable signs, or may be merely a prelude* 
to a gangrenous complication or a ha.’niorrhagc. If recovery is to 
take place, the motions become less frc'que.nt and more f%culent, and 
contain less blood and mucus, and gradually improve until normal 
motions arc passed. If death takes place, which usually happens 
about the end of .tjitf first week, and ten days from the commence- 
ment, it is generally caused by exhaustion, or much more rarely by 
perforation and peritonitis or hsemorrhage. 

, 2. Chronic Type . — ^This may follow an acute attack, or, in many 
cases, may begin quite insidiously, the symptoms being merely 
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those of diarrhoea, associated at times with abdominal pain and the 
passage of heculeiit motions mixed with mucus and sometimes 
streaked with blood, while in the intervals bctw-eeii these exacerba- 
tions there may be constipation. An exacerbation is usually 
ushered in by pain in the abdomen, slight fever, griping, and 
tenesmus, and passage of blood and mucus in the motions, while 
the faeces contain small greyish masses, in which the ama*ba; may 
be found. The number of motions per diem is not excessive, and 
may be only twelve to f ourt een. U sually t hey are passed somewhat 
more frequently at night than in the day. Gangrenous complica- 
tions may, howijver, occur at any time in the course of an exacerba- 
tion. or, indeed, during any stage of this type, when large sloughs, 
smelling offensively, may be passed with the motions. Chronic 
dysentery may persist for years, and cause th(' patient to slowly 
emaciate. The l)hH)d, as sJiown by Chalmers and Archibald, often 
sliows ail increase in the large moiiomielears. 
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3. Latent Typer -We Jiave several times met with cases in which, 
though dysenteric symptoms were absent, still, ama‘ba* were present 
in the motions, Jiml others in which dysenteric ulcers were only dis- 
covered accidentally on post-mortem examination, the death being 
due to other causes. This latent condition is important, as it can 
easily lead to an acute attack or to liver abscess, and no doubt these 
* cntamoebic carriers,' as, has been noted by Martini, Vincent, and 
others, are a source of the dissemination of the infection. 

4. Mixed Type . — ^'Fhese arc cases in which Hhto is a mixed in- 
fection of Loeschia histolytica^ and the Shiga-Kruse bacillus. 
Usually in these cases the motions arc niuncrous from the first, and 
there is considerable fever, nausea, vomiting, and great constitu- 
tional disturbance. Tlie motions arc apt to be very offensive, and 
to contain sloughs, indicating a gangrenous condition of the bowel. 
Exhaustion may come on early, and the patient may die delirious 
or comatose, or, more rarely, from peritonitis, with or without per- 
foration. More rarely improvement sets in, and the disease becomes 
chronic.' • 
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Amooble Fever or General Amcebiasis.— This term has l^en applied 
to certain castes of L . histolytica infections in which there is f ever* bui 
no dysenteric symptoms and no sign of hepatitis. A few cysts arc 
generally found in the stools, and emetine induces a prompt dis- 
appearance of the fever. 

Complications.— The most usual complication is hraatitis wd 
hepatic abscess; more rarely gangrene of the bowel and peritonitis 
may supervene during an attack; while hsemorrhage is a most 
unusual complication. The hepatitis is recognized \>y the tender- 
ness in the right h3T)ochondrium and by the rise in the temperature, 
but it and the hepatic abscess will bo discussed in a subsequent 
chapter. In Ceylon we have obst-rvod cases of mixed infection, 
dysentery and enteric, the two infections developing apparently 
contemporaneously, 

Sequelm. — The important seciuel to an attack of amoebic dysen- 
tery is liver abscess, but abscesses in other parts of the body such 
as the spleen may be met with. Stenosis of the sigmoid colon, due 
to cicatrization of tlie healing ulcers, is well kpown, aftd will be 
dealt with under fh(‘ heading of Bacterial Dysentery. Spnie is 
often said to be a S(xiiiel i»f dysentery, l)ut this must be considered 
to be doubtful. Certain authors have described a persistent 
bradycardia. 

Diagnosis. — ^The diagnosis bdwe< n bacterial and amoebic dysen- 
tery by clinical phenomena only is, in our opinion, impossible in 
most cases, though several obserwrs have attempted to d^ne 
some differential points. These authors state that amoebic 
dysentery is to be distinguished from bacillary dysentery by its 
chronic course, its rare pyrexia, and the absence of toxic 
Sjpnptoms, w'hile it is often followed by liver abscess. Apart from 
the last feature, the other so-called differential signs have, in 
our experience, no importance, as wv have come across ex- 
tremely acute cases of amoebic dysentery with fever and toxic 
symptoms. 

The only certain method of diagnosis is by the discovery of 
Loeschia histolytica in the stocils, and this should be done by picking 
out and examining any mucus which may be seen. It is of practice 
importance to distinguish between L, histolytica' omA the narmless 
£. colu and this differentiation may at times be difficult. The former 
is often larger, and possesses an ecloplas'm, which is easily differ- 
entiated from the endoplasm; it is more actively motile than 
I. coli, and often contains erythrocytes, which is the most important 
character. The nucleus of £. histolytica is eccentric, small, and 
generally indistinct, does not stain deeply, and has very little 
chromatid (see p. 313). 

In order to expedite the di^nosis the French method is to add 
a^drop of a I per cent, solution of methylene blue to the mucus 
* before placing on the coverslip, when the pus and epithelial cells 
•will be stained, and the amoebae more easily recognized as unstained, 
.•dear obiects. t 
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: 'Bhe <Uagnosis of latent cases and of carriers is based on the finding 
^4^ characterkdc histolytica cysts containing four nuclei. It is 
iB^iortant to note that cysts are not often seen during the acute 
attadcs with blood and muco-pus. 

In tibe search for cysts, only a small quantity of material should be used 
Wtt diluted with saline. The addition of a little iodine solution is useful, as 
. makes the nuclei more visible. Dead cysts are easily stained by eosin, 
while live ones are not. 

Cysts of Loesehia histolytica have to be differentiated principally from cysts 
of L. colh Vahthamfia nana, amcebae of Limax type. Chilomasiix, Lamblia, and 
from the structures known as Blastocysiis hominis. Tlie characters of all 
these cysts have been given in detail in Chapters XVII. and XVIII. For 
diagnostic piirtx>se8 it is sufficient to rcmeml)er the following: — 

I. Cysts of Jl. histolytica in fresh preparations from stools mixed with salt 

potion appear as spherical, greenish, vc^ refractilo bodies io>i4 microns 
in diameter, containing four nuclei (at times two) and one or two highly 
refractile homogeneous rods known as chromidial bodies. Several vacuoles 
my b<^ present. Dobell and others have called attention to the fact that the 
sice may vary a great deal, there being races of histolytica {minuia type) 
giving rise to much smaller cysts, 7 to 9 microns, and others to much larger 
ones. 12 to 20 microns. * 

II. Cysts of L, coli vary In'tween 15 and 20 microns, are rarely larger, occasion- 
ally smaller. They arc clear spherical bodies of sluirp outline, less refractile 
than those of L. histolytica. They contain S nuclei, which ap^iear as faint 
granular rings with a central dot (loiryosome). Often only one vacuole. 

III. Cy.sts of VaMkanipa uavn are oval or spherical structures 7 to 9 microns 
in diameter, with one, two. or four nuclei, very rarely eight ; in addition, a 

,vaijablo number of highly refringent granules' and sometimes a large dull 
itudtision (glycogen). There is alisence of chromidial bodies, and this dis- 
tiimishcs the cyst at once from the small ones of A. histolytica, 

iV. Cysts of amoeba: of Limax tyjie are found in stale' stools, are always 
small, uninuclcated, and often have a thick wall of brownish colour. 

V. Cysts of Chilomastix m^snili are often lemon<sliaped. and are charac- 
terised by the presence of the chromcitic rod (parabasal). 

VI. Cysts 01 Giardia intestinalis are easily recognized by their egg-shaped 
appearance; tl^ are about 14 microns in length and very transparent, so 
tndt the lamblia can be seen within it with the characteristic central paired 
rod-like structure in which originate the four pairs of flagelli. 

VII. Cysts of Oicomonas, Bodo, Prowazekia arc very small, spherical, 
6-8 microns in diameter, uniniirloatcd, very similar to those of Atnesba Umax, 
but the wall is not so thick nor of lirownish colgur, and the outline is more 
j:egular. Sometimes, however, it is impossible to distinguish tlicse cysts from 
.those of Amaba Umax. They can always be differentiated. h<rwever, from 
'those of L. histolytica, as they are very small and uninucleated. 

VIII. The structures known as Blastocysiis Aomints- --considered by some 
authors to be vegetal organisms — are more or less spherical, 5 to 15 microns 
in diameter, with a more delicate capsule than the cysts of Loeschiae, and 
contain a very large vacuole, which reduces the cytoplasm to a narrow rim 
at'hne pole or both poles of the cyst. 

IX. Iodine cysts (l-cysts). These structures, described by Wenyon and 
O'Connor, are generaDy roundish or oval, varjnng between 6 and 16 mitrons 
in diameter, and show frequently a iodophilic lx)dy. which lends to be 
roQBM or lobed. 

'To facilitate the detection of cysts when these are in very small 
numbers various methods have been suggested, though in practice, 
as shown by Miss Porter, such methods take a great deal of time, and 
' the results are not much better than those obtained by the simple 
immediati microscopical examination of several preparations^ It 
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is of advantage to give the patient a saline purge, and then one of 
the so-called enrichment methods of Cropper and others may be 
used: about i gramme of faecal matter is mixed with 30 c.c. of salt 
solution in a conical glass, and cither addend in the amount of about 
10 to 20 per cent. The cysts are generally found in the supernatant 
fluid, and may be collected by centrifuging it. 

Cysts maintain all their morphological characters for a very long 
period in faecal matter mixed with a formalin solution (2 per cent.). 

The presence in dysenteric stools of Charcot- J^^yclen crystals, as emphasized 
by Acton, ])oints to the condition being of anifcbic origin rather than l^cterial. 
especially if there is scanty cellular exudate with preponderance of mono- 
nuclears. 

Prognosis.- -The prognosis in a cast* of ama*bic dysentery must 
always be guarded, as there is the possibility of hepatic abscess 
as sequela of the mildest case, and the cure induced by emetine and 
ipecacuanha, though striking, is oft(*n merely clinical, complete 
sterilization not htyng attained. 'J‘he prognosis is worst in the 
gangrenous cases, betl<*r in the acute, and still ^letter in the mild 
chronic cases, but tlie danger of latency after an apparent cure 
must be remembered. In the acute* type hiccough is an un- 
tavourable sign, often indicating the approach of exhaustion and 
death. 

Treatment. — It is of the utmost imjiortance that the jiatjlent 
should be placed at rest iiL JLL*d. For the saim* t)urp()so the urine 
bottle and tin? bed-i)an must hv used. It is advisable to relieve the 
severe griping and straining by (*itlier a hypodermic injection of 
morphia or by small en<*ina1a of 40 minims oi laudanum in i ounce 
of mucilage tif starch, or by using a morphia (gr. J), or codeine 
(gr. J) .suppository. 

At first the bowels should b(* swept clean by a dose of castor oil 
(,^iv. to with or without a few minims of liquor opii sedativus, 
or a few' doses of saline may b<* given during llie first twenty-four 
hours (see Bacillary Dysentery). After tlie castor oil has acted, or 
simultaneously, the emetine treatment should be begun. One-third 
to half a grain of emetine hydrochloride, dissolved in sterile normal 
saline solution, slunild be administered as a hypodermic injection 
two or three tim(*s a day for several days. Emetine hydrobromide 
may also be usc*d in the same dosjige, liut jt is not quite so soluble. 
These drugs may be obtained in sterile tubes ready for injection. 
We have never seen any bad effects on the heart from the adminis- 
tration of emetine, but W'e have met with cas<*s of dermatitis prob- 
ably due thereto, while Dale and Low' liave noted diarrhoea after 
prolonged administration. 

A combined subcutaneous and oral administration of emetine as recom- 
nmded by Wenyon sfhd O'Connor (one gr;iin emetin by injection in the 
moming and a | grain emetine tablet at night) answers well, especially in 
subacute and chronic cases, and in carriers. 

If emetine cannot be obtained, then ipepusuanha should be administered 
in 5-grain doses every three or six hours, or in larger doses (gr. x. tp xx.) twice 
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daily, given cither in llic form of ' mombroids ' or as pills coated with salol 
varnish or keratin. Our experiments in vitro tend to show that memhroida 
and salol varnish do not dissolve fretOy in poptic juice, while tliey do so in 
pancreatic juice. The salol varnish ur;us very ciiicient. but care must bo taken 
that too thick a coating is not used, as it may not dissolve in ]>aucreatic juice. 
Martindalc*s method of steann-coated pills is good. In tills way the 
nau.sealing elTccts of the ipecacuanha are oft(*n avoided witliout diminishing 
its efficiency, yrhich is the result of using the de-omelizc'd drug.* Rarely the 
meinbroids and salol varnished pills may be passr^l unaltered in the motions, 
and in such cases ipecacuanha may be given in siisperision in mucilage and 
chloroform water or in caclieis or pills (gr. x. to xx. twice a day), and should 
be preceded a quarter of an hour by a dose of 1 5 minims of tincture of opium, 
in order to prevent the possible vomiting. 

With regard to ix>ecacuauha, it is of great impoi tance to use the best Brazilian, 
wliich should contain 72 per cent, of emetine (methyl-ccphacliiie) in its total 
alkaloids, the other alkaloids lieing c.epluielino per cent., and psychotrine 
2 per cent.; on the other hand, CariluigeiuL ipi^‘.aciiaiilia contains cepluiclinc 
57 per cent, and emetine only ^o per rent The jiowdered ipecacuanha should 
have an alkaloidal strength of 1 |H'r cent. 

Emetine and bismuth iodide has been introduced by Dale, and its 
efficacy has been confirmed by J-ow and D^ibell and numerous 
other observers, fhcluding ourselves. It is esjnrially useful in tlio 
treatment of carriers, inducing at times a complete discippearance of 
tlie cysts. It is useful also in am(i*bic hepat it is and general amoebia- 
sis. It is given in gelatine capsules, one capsule containing gr. iii., 
at night for two or three wet*ks, or saJol-eoated tablets may be 
used. A shorter course seldom induci‘s a eurc*. Not rarely the 
drug produces nausea aiul at times actual vomiting; in such cases 
the same precautions may be taken as whem giving ipecacuanha. 

When the acute symidoms liave passed away, intestinal irriga- 
tions are useful, and should be administered eVery other day, or 
once or twice daily. We geiUTally use a solution of tannic acid 
(3 to 5 ill 1, 000), or a solution of I he hi hydrochloride of quinine in 
varying strength from i in 5,000 to 1 in 750. About J to 3 pints 
should be very .slowly iiiji*ctecl by gravity from a glass douche 
vessel by means of a long soft rectal tube well greased with boric 
vaseline. This injection may be preceded by a cocaine or morjihinc 
i) supj'»ository ini rodiici*d hall an hour previously. 

Other sul)slance.s used for reetal irngalioiis are:-- .Vetozoni* (i in 2.000); 
alphozone (i in 2,000); .irgentiim nitras (1 in 2.000 or 1 in 1,000), useful in 
some very chronic cases; protargol (i in 500). t'roosoto is rccoiiimcnded by 
Zanarcliiii, and may be ii.sod by injecting 2 ]Miii.s uf i in 300 or i pint of i in 
TOO. The injection, howevt*r, may be followed by symptoms of alisorption — 
e.g., dyspna'a and faintness. A . solution of sodium hypochlorite may be 
used, 2 ^nls of 8 to 12 in i.ooo lun^g recommended by Vincent once or 
twice a day, which is also useful for amccbic carriers. 

In gangrenous dysentery the only cliance of .saving the life of the patient 
is to perform the opertition of appendicostomy, and irrigate the whole lower 
bowel with quinine lotion (i in 1,000) or collargol (1 in 500). Tlu* details of 
this operation are given nndcr the heading Bacterjal D3rscnlerie.s. 

With regard to the treatment of symi)t<mis."thc most important 
is the relief of pain by hypodermic injections of morphia or by 
fomentations sprinkled with opium and applied to the abdomen. 
As the ca^ progresses favourably, a bismuth mixture or tannalbin 
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in cachets (gr. xx. every two to tour hours) may be given, while the 
irrigation may be diminished and stopped, and fins^y a tonk may 
be prescribed. 

We are strongly of opinion that the ipecacuanha or the emetine should 
continue to be given in smaller doses long after the dysenteric symptoms have 
disapTOared, in order to prevent rdapscs, and possildy also the development 
of a liver abscess, wliich is the most dangerous sequel. Amoi^ the other 
drugs which have been recommended in the treatment of amcebic dysentery 
are Simaruba officinalis and the so-called Kho-saw powder. 

The former is recommended by Manson to be used as a decoction which ia 
prepared by taking simaruba bark, pomegranate fruit-rind, and fSa araUc, 
15 grammes of each, and placing in a hire of warm water, which is boiled till 
r^uced to half its bulk, and of this dceoctioii i ounce is taken three or four 
times a day. Shepherd and Lillie have cured, using preparations of chapmo 
or simaruba, 34 cases out of 80 cases of Loeschial carriers, icfractory to emetine. 

Nixon and 'ScHards and Mcl ver have had good results by using preparations 
ol Castela. a genus of the SiniariilKic ea\ 

The Kho-sam powder is derived from the berries of Brucia aniidys* 
anterica and B. sumaivana, which grow in Indo-China. It is administered 
in piU form. 1 grain being given two to four times a day. Cinnamon has been 
often used in tlie past, and the conqioiiiid extract of garci^ia known also by the 
trade name of amibiasine i.s pnu.sed by several authors. 

If cLcatrizatidii of the colon ivsulls with stenosis, then sigmoid*- 
oscopy must bo ]ior formed, and the condition treated as described 
under Bacterial 1 )yscnt ery. Liver abscess is considered separately- 
Absccsscs in other parts of the liody — ^.g., the spleen — arc rarely 
met with, though it is possible that some of the. inexplicable deep- 
seated abscesses may have, their causation in ama'bac. 

The diet diould be the same as that to be de^ribed presently 
under the heading Bacterial Dysentery. During convalescence the 
food must be slowly and carefully increased, no acid or very warm 
substances being allowed. 

Prophylaxis. — The prophylaxis consists in the drinking of only 
boiled and filtered water, and the avoidance of salads and uncookea 
vegetables and the prevention of 11}^ inh^stalion of food. 

Stools of dysentery patients and carriers should be disinfected 
with cresol, i in 10 . 

Amcebse, probably non-pjira&itic, were shown to exist in the*; 
drinking-water in Manila, and it w'as found that copper sulphate 
*and filter-beds were useless. The only safeguard was to sterilize 
the water by boiling. 

{)}) Lareranle Dysentery. 

Definitfon. — An acute enteritis and colitis caused by Laverania malavim 
Laveran, and characterized by high 'fever, a.sRociatcd with the paseijige of 
frequent motions containing blood and mucus. 

Synpteaatolofy.— The attack usually begins suddenly, with high fever, 
great distrees, and prostration. The tongue is coated, the abdoam tender, 
and many motions are passed containing blood and mucus. The spleeirmay 
, or 'may not be j^pahle.* Unless correctly treated, the confjition becouifs 
sezious, and rapidly leads to the death of the patient. 

'SlliliMb* — I'he routine examination of the blood in 'all cases cA tropldi^ 
disease will prevent mistakes being made, as the presence of numeious sub- 
tertian parasites in the blood, with absence of amoebse and dysenteric bacSIi ' 
.iq^the stools, will reveal the nature of the complaint. It shoulcfbe kept ih 
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' howevefi thAt most cases oi d3r8eiite]ic colitis in xnalax^l i^Uents are, 
in realityf of amoebic and bacillary origin, and not of Laveranic origin. 

' Trtatmsnt, - -Quininr should be given in large dosdiB, best by intramuscular 
injaction, and the intestinal symptoms first treated with castor oil or salines, 
"•and then with astringents, such as bismuth subniirate, tannalbin, and saiol. 

(c) Lslihmanle Dysentery. 

An acute enteritis and colitis caused by LeibhniaHia donovani 
laavetan and Mesnil, and characterijeed by the passage of blood and mucus in 
motions. 

Synptofliatology and Treatment. — ^As already mentioned in the chapter 
on Kala-Azar, dysenteric symptoms closely allied to true dysentery may 
appear during the course of that disuse, and must be trcatcil on the same 
l&es as those laid down for the treatment oi kiila-azar, together with sympto- 
matic treatment as indicated above. 'I'he diagnosis is based on the presence 
of Leishmanic bodies in the spleen or liver aiul .ibM'ncc of amueba* and dysentery 
bacilli in the stools. True bsicterial or aniti'bic d^'sciitery is far from rare in 
cases of kala-azar. 

(d) Ciliar Dysenteries. 

One variety of the ciliar dysenteries may be briefly described — 
vis., that caused Xky Balantidium coli Malmsten* OtlicT less known 
causes 'dXtColpoda cuctillus :^c\miz,BaIaniidium minutiim Schaudinn, 
Nyctothems faba Schaudiim, Nyclolherits /yif'antciis ?. Krause. 
Otlicr possible causes are Uroncma caudatim \)\i]2s6m,Balantidi%m 
Ualicum Saiif^iorgi and lJ{j;dulcna, aiul Nyclnthcrus africanus 
Castcllani. For description of these parasites sec p. 544 - 


{c) Balantidle Dysentery. 

Deflnition. — An acute or chronic ulceration of the large intestine 
caused by Balantidium col i Malmst eii, 1 857. 

History. — Leeuwenhoek originally discovert'd the parasite nwan- 
tidium coli, but Malmst en described and named it. The latter 
observer found it in the motions 
of a man suffering alternately 
from diarrhoea and constipation. 

Other cases hav<'. been recorded 
by Stieda, Heiisclien, Treillo, 

Graziadei, Raillict, Blanchard, 

Collmann, Strong, Bowman, 

Manlove, Mason, and others. 

Climatology.— The disease is 
known to occur in man in the 
Philippine Islands, Japan, and 
Europe, while the parasite is 
sai d to be constantly found in 
pigs. We have seen a case in 

^^Iwoiogy.-^The cause of the disease isBfl/dWii»«»» 

whfch be different from the paniate found m pigs (for descrip. 

tion of the parasite see Chapter XVIII. , p. 547) • a 

PatholojEy* — ^The method of infection is unknown. The parasite 



Fig. 


1^.. yfi.SA.- Balantidium Coli in 
Human FiECEs' (x 520 DiAM^rERs). 

(Photomicrograph.) 
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appears to enter the mucosa, in which it wanders, causing an in- 
flammatory reaction and ulceration. 

Morbid Anatomy. — This has been investigated principally by 
Strong. The intestine may show a diphtheritic false membrane, 
with often deep burrowing ulcers in the rectum and colon indis- 
liiiguishable from those of aina-bic dysentery. On microscopical 
examination the piirasites can be found in the mucosa surrounded 
hy a round-celled infiltration, and scv(‘ral observers have noted a 
marked eosino])lii]ia of the intestinal wall. 

Symptomatology.— The <lisease is insidious in its onset, being 
marked by attacks <if diairlia:a, alternating with constipation and 
vomiting, with anorexia and at times the passiigo of blood and 
muco-pus in the motions. (Kdeiiia ot the fa«*e and limbs may set 
in, and death resuh iroin exhaust n>n. 

In our patient, a litlh* native giil, tlnie was rather high fever, 
with ]>crsisfent diarrlKia, great wasting, and severe aiuemia. No 
blood in tlie motions. wliich wen* abundant, were 

associated with nunn*rous Trichomonaia and Oicomona^i ; moreover, 
the patient liarb<jui ed various worms, ova of Ancy^us/ofna ditodenahp 
Ascaris lumbricoidcs, and Trichuris irichiitra being present. Some 
of the symptoms may have been caused by these parasites. 

Complications.- -The parasite may enter the liver and form cysts. 
It may be associali‘(l with other parasites--- /I Trichonwnata, 
Oicomonaia, etc. 

Treatment.— The symptomatic treatment laid down for amoebic 
dysentery may be tri(‘(l, l)t*ginning with castor oil or salines, and 
followed by intestinal irrigations ol tannic and boric acids or 
quinine. li)ecacuanha and (‘inetiiu* may be administered as de- 
scribed for amoebic dysentery. Large rectal injections ol a solution 
of methylene blue (i in combined with the inleTiial adminis- 

tration of the same drug in 1 or 2 grain <l()Si‘S in cachets or pills, may 
also be tried. Oil of ('h(‘no])odiiiiii lias been recommended. 

Some uutliontics gi\o Saivinsaii. liy iiilni\enous injerlioii. 

Prophylaxis.- -It is not certain that the i)arasite found in the pig 
is the simie as the human paiasite, and, further, the method of in- 
fection being <iuite. unknown, no useful remarks can be made with 
regard to propli}’l.ixis. 

(/) Spirochatie Dysentery. 

This type of dysentcTy was lirst dcscnbi'd by Lie Dantec. It has not been 
generally accepted, as spirochautes may be* loiiiid in cases ol typical bacterial 
and amoebic dysentery and even in n^mal stools in which Sptroschaudinnia 
eugyrata Werner, emendavtt l*antluini, i.s commonly met with. It is very 
probable, however, in our (^pinion, that there may be pathogenic intestinal 
spirocluetes capable of giving rise to dysenteric symptoms. In a case observed 
by one of us prejiarations from the miJi'x>-pus were teeming with spirochaetes, 
while amoebae and ciliatc^s were alisent, and the further bacteriological ex- 
amination showed absence of dysentery bacilli. Emetine and. serum treat- 
ment had no eilcct, and the patient made a very slow recovery. 

Bemarks. — A mistake not rarely made is to recognize as spirochaetes the un- 
dulating forms of a germ found by Castellani in Ceylon, and described by him 
in 19x0, under the term of Spirillum (Vibrio, Vibrioihrix, Sp^robeudllus) 
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mlanicum, iiT^e Philippine Journal of Science, vol. v., No. 2, Section B, 
Medical Sciences/ July, 1910. • 

The gene^ classification of this germ is most difficult, as it is extremely 
|)o]ymQrphic, the same preparation showing bacillary, vibrionic, undulating 

At times coccus-likc and also fairly large spherical liodies are seen anil 
olaviform swellings, and Castcllaiii has recently created a ik'w genus for it, 
vihriothrix, the name of the organism becoming, therefore, V ihriothnx zeylamca 
Castellani, 1910. This germ is ftiund also in Europe, as recently shown by 
Castellani, Spagnuolo and Kusso. by Taylor, Gliiron, and by l>ouglas. 

Morphology. — ^Thc best way to see the rharaclerisiKS of the germ is to 
make a preparation from the water of roiuleiisatiori of a glucose agar lube 
inoculate with it. in the same preparation forms .so dillerent in shape 
may met with, that one might think one had to ileal with two or more 
organisms living in symbiosis, but by plating and replatiiig one never succeeds 
in separating the various foriivs. l^mg iindulatiiig forms may be present 20 
to 40 microns in length, and also numerous short vilirio-like and iKicillary 



Fill. 761- -Vihrioihri.v vyhnna ^'n.. 705 -ViMolhrix Ziylamca 

(CASThl.I.A.N'I, lyio). {('\STKI.I-AN1, IiJlO). 

(Vibrio-like forms fiom a culture.) (I'oims from the jiellicle in a culture.) 

forms, and in proparatiuiis from the ]ie]lirle which forms in certain media, 
curved filaments may be found with Uaviforiu swellings, anil also globular 
small bodies. , 

The germ is easily stained by the usual aniline dyes. It is Gram -negative. 

Motility . — The germ is motile. 

Cultural and litochemical C haraders.- -On Mar.Conkey, Endo, and Prigalski- 
Conradi plates the colonics arc similar to those ot the germs ot the typhoid 
dysentery group, the organism Ix'ing a non-lactose fermenter. The micro- 
organism grows well on all the usual lalxiralory media, in the water of condensa- 
tion of glucose agar tubes produt'Jiig a rather characteristic tiellicle. It often 
produces a pclhcki also in broth and several sugar media. It produces neither 
acidity nor gas in any of the usual carbohydrates — ^lactose, glucose, levulose, 
galactose, saccharose, dulcito, mannitc, madtose, dextrin, rallmose, arabinose, 
adonite, inulin; on the contrary, there is often production of alkalinity. 

Most strains are non-pathogenic to rabbits and guiiic.i-pigs when inoculated 
subcntaaeously, but there are exceptions. 
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. .In tw^cases, of dyaeaXm iMtracied ''apparently ^ 
obsor^edir&eaBitr protoaoal bodm, wlv^e dninosbae and '^wbc«si»c|^u)h#u« i wav jjf 
absent. In fi^h preparations one secs large pratber elogmted of py^kl 
mth cine extrebiity. the one larhich in stained pseparationsl^ppMn nji|Mniiflltfq» . 
shaken, so to spesik. by an exlremelf frequent vibrating mBrvetarnjfc, 
makes one suspect the peesdnee of flagella or cilia, or an uMulating^neiisbra^^ 
No such structures. ho\veven. can be detected either in fresh preparathM^.ins • 
slides stained with the usual methods, such as Giemsa. iron-'Hoasmatoliiyli^ bte 
The protoplasm presents numerous roundish vacuoles, none of wmcSLla^'' 
contractile. * No distinct nucleus is evident in fresh preparations. Tlwtppinuiw j 
does not emit true pscudc^idia, but changes in the shape of the body ta£e plaoe%' 
StalDSfl Prsparatlons. — The typical forms have a peculiar flash-like 
ance. but round forms are also found, the maximum diameter vandngbmsMib^> 
^5 and flo microns. In prc]>aratiuns btained with TiOishman tb^^pretoplksd ' 
is stained blue and presents numerous non-stained roundish vacdoles 
distributed all over. In certain individuals a large mass of hhw||ataiU> 
roundish coccoid granules are present, which represent, according*flo lAsiillJik'^ 
difluse nucleus. In one specimen the granules weix* bacdlary iU' simps, 
no&e of the bodies were flagella, cilia, or evidence 'of any iMl^laiillg 
membrane .seen hy Castollani. Musnil or any prntosoologist'oo the 

fc-. ■ * six'cimens were r submitted. 11^ may 

IxN of course, that such organs wers 
of such extremely delisate aabSW that . 
they required the use of spedCaljnetbods 
to put them in evidence. 

Zoologloal Position of thi. Parfliiti.--r> 

It is impossible to classify this psiraate. 
which, for cruivenience* sake, might 
ho maintained in the temponny gonus 
Entoplabma, until furthoT’ xesoarches 
render possible its proper classifica- 
tion. The sugjgrestion has been made 
that these bodias are probably fonns 
of Ckilomaslix mesnih Wenyon. but 
the size of the liodios apart from other' 
characters is evidently against tixis 
hyiwthesis. 

Symptomatology.>—Thl8 w£is identical : 
to what one secs in a case of amoefaiO'-' 
or bacterial dysentery of medium • 
gravity, the stools odntaHiing blood * 
and mucus. 

ThMlment.- - Salines were adnunisiered with good effects. Emetine was . 
also given, but it i.s diflicult to say whether it had any pdit in indud^ the 
cure of the condition. • • r ' 

• r 

II. THE PLATYHELMINTHIC DYSENTERIES. . / 

Fasdeiopiis buski, Schistosoma japonicum. and 5 . mansoni cause 
teric syipi^ms,^ which can only be diagnosed by the discovery of the _ 
the nitons. The symptoms produced by the latter warms aie deseiil 
detail in Chapter LXl^lX. (p. 1^64). while those of the former stiU ^ 
detailed investiflation. '' » 



pXG. 706. — Enioplasma castellami 
, Paol, lyit- 


detai^ investigation. 

; ni. THE NEAIATHELMINTHIC DYSENTERIES. ; 

IC^mfiUidiiiiiitliiG d^ntery is due- to the sderostome 
lMHPE:KaiUis€and Henry, t^s}, inpnature females of whieh^msK^^.^ -- , 
Rriimpc ip cyst-lihs nodules in the csBCum dad coloa of a negro im West ■ Ajfirida; 
Stmi^'Symptoins are can^ CEs. siphanosimam var. ihakmi 
sgfriT&nry, 1909, discoveipd % SopA America by Thmas 
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tv. THS iiAnm^VlC DYSENTEiUES. 

W« have already dravm attNwSki'i^lhe'ftict that diarrhceas and dyMnteiies 
may be caused by the presence bl species of the Chilopoda and Diplopoda, 
^hnd by the larvae of flies in the intestine, but these are rare, and'are sumciently 
described in Chapters XXVIU. and LXVH. \ 

JB. DtSENfEIOES CAUSED BY BACTERU.^ ^ 

/ ' The Babillaii^ Dysenteries. 

S^nonyms^FfflftcA ; Dysenteric Bacillaire. Italian : DiSsenteHa 
^ Bacterica. Geman : Bacillenruhr. ^ • 

\ Defl^tloh*— The bacillary dysenteries are acute 4w: chronic, 
endemic or epidemic, specific intestinal disorders caused by sever^ 
varieties of Dacteria, which arc disseminated largely by means of 
the faecal inatter of dysentery carriers, as well as by that 9f persons 
siiflering from these disorders. From the sources of infection the 
geems are conveyed to food or drink by th*; agency of flics, dust, sur- 
face water, and by^direcl contact with any contaminated sughstance. 
Infection usually takes place by the consumption of contsmiioat^ 
food or drink, more rarely by direct contact with cont,aininated 
substances. In the body the micro-organisms cause k '|^||^ific 
inflammation of the large,” and occasionally also of the^small^ intes- 
tine, which is characterized by diarrhoea, usually accompamfed by 
pain, tenesmuh, and the passage of blood and mucus in the motions. 
More rarely the bacilli cause a general septicaemia. J * -f 

History, — ^For years the theory of a bacterial causatio&: for 
dysentery femnd many supporters, among whom ma3^4)e mentioned 
Klcbs, Frio?, Ziegler, Hlava, Chant omesse, Widal, and GrigoriOw, 
all of whom attempted to isolate a specific organism. 

Maggiora, Laveran, Arnaud, and Ei^herich believed that the 
Bacillus coli .communis was the true c.iiise, while Celli de^ribed as 
the cause of the disease a bacillus lernnaitmg glucose ana clotting 
milk, which be called the Bacillus coli dyscniericus ; but according 
to his more recent description some strains produce very little or 
no gas in glucose media, and may not clot milk, and closely resemble 
Flexner's bacillus. " , 

During an epidemic in the province of Oita, in Japan, Ogata 
isolated a bacillus whioti liqucflcil gelatine, staim^d by Grom's 
method, and produced intestinal ulcers in guinea-pigs and'eafs, a 
discovery which was confirmed by Viv:ildi of Padua, but not by 
other observers.. 

In the same year Calmette announced that the Bacillus pyo* 
cyanous was a cause of dysentery in Cochin China, ,an obsci vation 
since confirmed by Lartigan in the United States, Adami in Canada, 
and others, but not generally accepted. * . ' 

The elucidation of the,«u^Ql0^ p£ bacillary dysentery is due to 
the investigations of Sh^a, m j[$an and Kruse in Germany during 
the years 1^98*1900. Iney described as the cause of the malady 
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a short bacillus, not docolonpzed by Gram, not clotting milk, not 
producing gas !n any sugar . There was at first some differ- 

ence of opinion as regards mmility, but Kruse's statement that the 
bacillus was always non-motilr has been proved to be correct.' 
Kruse Was also the first ol^serN'er to state that there was mc^e 
than one y^i^ty of dysenteric bacilli. ^ -V 

In 1900 Flexner reported that he had isolated a m^eratelV 
motile bacillus from cases of dysentery in Manila' identical with 
Shiga's bacillus, and produe 1 iig A severe muco-hjtmorrhagic diarrhoea 
in a human being who tlu‘ victim of an accidental laboratory 
inf^tion.. This bacillus was Inter demonstrated to be non-meftile, 
and to, differ in several rc'^pects from, Shiga's bacillus, notably in 
. fermenting^eertain Migar media, and could be distinguished fhere'-i 
from by the different biological These results have been 

fn^qucntly conliiined by obserxers in different part^ of the world. 
Strong isolated a bacillus slightly difh'rent from .<;hat.of Flexn^, 
also from in Manila. 

In ZQ03 Hiss ahd Kiissell ^parated a bacillus' which clqHely 
resembles Flexffer’s bacillus, bnl fa to ferment maltose. .^This 
bacillus is often called the V bacillii In i()04 Castellani isolated 
a bacillus from oa^^es in ('eyhm w rli he named the ‘ paradyscnteric 
baci^us}’ algd later he desenhed u* groiij) of metadysentery bacilli. 
Several otlier germs have d<‘scribeil by various authof’ities, 
whfle' Kruse, Flexner, Strong. Luect, Oonradi, and others have 
made a detailed study of the paihogiMiesis of the disease.^ ‘ 

, Climatology. — Bacillcuy dysi*utery found all over’j.the world, 
in cbld, temperate, and warin climates, but especially in the latter. 
In,;tettipcratcVcliniates the genii> ])iobably cause a type of the in- 
fantfe diarrhoeas which are such potent i.iclor. 9 - in the infantile 
moiiality of those regions, wliile tlu*y arc also responsible for the 
end^i^ and epidemic cases so fri'^inently met with in Europe and 

L In the tropics they ar<‘ also extremely common, occurring more 
f frequently at the end of the dry and the beginning of the wet seasons. 
"In certain regions and at certain times the virulence of the com- 
plaint appears to hr inr.reascd, the n*asuii of. which is not at present * 
.apparent Probably it (hpciids upon the greater ' jpossibwy'^ 
imection, owing to the Clrinking-watei ])eing highly contanllina^ 
ih'Waxm weather, or perliajis to the pr«‘simce of multitudes of flies. 
The agefley of thes(' or otJici factors lias not been completely 
^inquired into. Whatever the cwiise may be, it is well known that 
*at times the^disease may spread in epidemic form over larger or 
smaller areaa These ephleniics may be institutional, urban, hr 
rural, or* Ih® may attack a district, a country, or a continent. 
Jhus, celebrated epidemics are known to have oMurred in Europe ; 
in 1538, 1717519, i779-^3i 1834-36. ' .V . 

Dysentery is psuticularly prone to occur whenev^ 
is defective, and henqe is tound pr^alent in lunatic asylums ai;d, 

' in armies in tinies of a^ivc service, as is clearly shown bj^the present. 
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'Vtar;'jaiid tfaist factor appears to be more potent than any cliniato> 
logical cause, and, indeed, may be Ae principal reason why the 
.i^Seaae is so prevalent in the tropics! though the high atmo^heric 
t^perature of these r^onsmust assist the growth of the wganisms. 

'Attology . — ^Bacillary dysentery is brought about by a group of 
elosely allied bacilli which may be separated into several principal 
types according to their fermentative action on glucose, mannite, 
maltose, saccharose, lactose. 

X Shiga-^Kruse Type.— G\\xcosi^ fermented (acid only); mannite, 
maltose, saccharose, lactose not fermented. Agglutinated only by 
homologous serum. Not agglutinated by normal horao scrum. 
Veiy toxic to rabbits. 

11. Flexner Type. — Glucostj, mannite, maltose fermented (acid 
only); saccharose not fermented, but tluTe are exceptions; lactose 
not fermentedi Agglutinated by liomologoiis serum and V serum, 
and not unfrequently by Shiga scrum and. as shown by M. 
Ni^llc. normal, horse serum. Non-toxic to the jabbits. 

ill. Strong Typik — Glucose, mannite, and saccharose fermented 
(acid only); maltose not fermented. Agghitinated by homologous 
sefum only. Most authorities consider it non-toxic, but the 
orighial Strong strain was very toxic to rabbits. 

IVv Hi^ and Russell Type.- (ilueost* and mannite fermented 
(acid only); maltose, saccharose, lactose not fermented. Agglu- 
tinated' Isy homologous and Flexner scTums, at limes by Shiga 
serum ana normal horse serum. 


V. Metadysentery (CasteUani) Differs Ironi all above 

groups in fermenting (slowly and aadity only) lactose in addition 
to glucose. ‘Well agglutinated by homologous s(Tiim ; not aggluti- 
nated by Flexner and Shiga siTiim. Non -toxic to rabbits. 

For more details on bacteria of the dysentery group the reader is 
referred to Chapter XXXVI., p. Less important types are Riiffcr 
andWillmore’sRaciiA«5A77V;rNo.i. Biierihhm'^ liaciUm dystmieria^ 
Shiga’s B. dysenima Tokio, Castellani’s BaciUus paradyse^Ucricus, etc. 

f Hiss divides the dysentery bacilli into four principal groiij^: — , 
ri Group x; Ferments glucose only (Shiga- Kruse bacillus). 

. Gro^.a: Ferments glucose and mannite {Ranllus F). 

i'l Ffuments glucose, mannite, and saccharose (Flexner - Manila 

' iSnmp 4: Ferments glucosQ, mannite, saccharose, maltose, and dextrine 
(Harrises bacilltis, WoUstein's bacillus). 

Leitx, Kruse, and Shiga called attention to the fact that while the 
fermentation of mannite is a reliable means ot differentiation, not so much 


iXQportance can be given to the fermentation of maltose, saccharose, and 
dextrine. 


Lehman and Neumann give the following classification : — 

. X. Shiga*Kruse£.No fermentation of mannite, maltose, saccharose. 

' a.' mexDiQi:: Fenbents mannite and maltose. * 

3*. Strong:' Ferments mannite and8accharo.se. 

* 4. B.Y. : Ferments mannite ; has no action on maltose and saccharose. 

> Bahr has noted that the various ^strains , may vary their fermentative 
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Under the B. pseudo-dys&nierictis, Kruse described a non- 
lactose fermenting bacillus which is the cause of many outbreaks of 
asylum-dysentery in Germany. Later lie used the term ‘ pseudo- 
dysentery * to denote every variety of dysentery caused by bacilli 
other than those of t he Shiga-Kruse type. 

Celli's B. coU dyscniericus, according to t)ie original description, 
is motile, clots milk, and produces gas in some sugar media, and 
therefore cannot be considered lo belong to the dysentery group. 
According, howi*vcr, to more recent descriptions by De Blasi and 
others, some strains of tlie/L colt dyscHferkus may not produce gas, 
and may not clot milk, and closely resemble Flexner's bacillus. 

The true dysenteric bacilli ni.iy be diflereiitiated from one another 
by their varying termonlativr actions upon carbohydrates, by 
agglutination, PfeIt^T'h rea« tiim, and Ca^tcllani's absorption 
method. A table sluivviiin ih,- rharaeui>. ol the more important 
dysentery genii'^ as well as oilier mle'^tiiuil bacteria will be found 
in ('hapler XXXVI. . p. <44. VV(‘ wish to emphasise, however, 
the fact that the biological reactions of the baoilli arc much more 
reliable* than the* fernu ntati\r changes. 

The dysenteric bacilli are distributed m; by the ficccs of 
persons suffering from the disease, but there irv also ‘dysentery 
carriers ’ in the true sense ol the word, who art rhaps not merely 
an important source of iniet'tion, but })ossib|y ilte important factor 
in the dissemination dysentery. 

Strong and Musgrave have ]>roved tliat infect i«)n takes place by 
the mouth by feeding a man with pure cultures ot the dysentery 
bacillus, which quickly produced an attack ot dysentery, charac- 
terized by motions containing blood and mucus, from which the 
typical bacilli W'ere grow'ii. 

The most prrvalent method of iiib*ctioii is direct contact with a 
patient or a carrier, or with artich's or more especially food con- 
taminated by them. The bacilli are conveyed from fsecal matter 
to the moiitli by the contaniinalioii ol fo(»d (>r drink, or the utensils 
for preparing or ser\ mg t lie same. 1'Ijis method of infection is prob- 
abl}^ common in hos])italsaiul asylums, conksand all persons engaged 
in handling food being possible disseminators. Another method of 
dissemination would appear to be the dust, espwially in places with 
badly polluted soils. Flies, as has beep experimentally demon- 
strated by one. of us, are cajiable of carrying the bacilli, and are 
t herefore probably a prolific source of infection in tropical countries. 
Luckily the water-supply is very rarely inlected. Vl^th regard to 
lower animals, Kruse ami Bowman have recorded spontaneous 
bacillary dysentery in monkeys, due. to bacilli of the Flexner 
group, and Messcrschmidt has* found a bacillus of Type Y in the 
Iteces of apparently Tiealthy rabliits, so that there may be a possi- 
bility that lower animals are of importance in the spread of the 
disease. 

It would, however, appear that the bacilli are capable of living 
in the alimentary can^ without causing the symptoms of the 
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disease until the vitality of the host is lowered by some agency, 
such as a chill, an attack of diarrhoea, or some intercurrent disorder, 
when they are capable of producing their ill-effects. 

This carrier problem in the aetiology of dysentery is of great 
importance, and though as yet it has never been conclusively proved 
that an outbreak has been due to a carrier, still it is known that the 
bacilli can bo excreted in an intermittent manner by people suffering 
from mild relapses. The^ dysentcr}^ carriers are' classified into — 
(i) healthy, (2) precocious, (3) convalesctMil, (4) relapsing, and 
(5) chronic carriers. The healthy carrier is rare, but May has 
round 22 out of 57*3 ]>tTsons examined during an epidemic. The 
precocious are believed to be very rare. The convalescent and re- 
lapsing carriers arc well known, of which the latter art' of the greatest 
importance in spreading the disease. The chronic carrier I'xcretes 
but few bacilli, but may be (»f iin]>ortance in the spread of the disease. 
With regard to the geographical tlistribiition of the ]>rincipal forms 
of bacilli, it may be stated that i)ractically all of them seemtoliave 
a cosmopolitan distriluition. • 

/Etiological Classijicaium of Bacterial Dysenteries. -An I'cliological 
classification of bacterial dvMMiterit'S lias been suggest t'd as follows: — 

1 . Due. It) B. dysenteric^ Shiga-Krusc — dysentery 
sensit stricto. 

Tl. Due. to maiinU** fermt'uting dyst'utery bacilli (Flexner, 
Hiss anti Kusst*ll, Strt)ng) — Paradysentery. 

III. Due to germs liaving t he generLil tdiaracter of the dysentery 
bacilli ; but slowly f<'rmt*nting (acidity only) lactose and 
not agglutiiiatt'd by Shiga- Kruse, and j^aradyscnteric 
serums- M etadv'ienlerx. 

Pathology. The bacilli taken init* ihe body with fot)d and drink 
pass to the intestine, in which they grow and multiply, and along 
the whole length of winch tlu'v can he found. Hie rest'arJies of 
Flexner and Sweet have provetl that the bacilli can abound in the 
small intestine, where no j)athoh)giczil lesion may be. found. In 
the bowel they give rise to the toxins, of which two are known — 
one which acts upon the lower bowel, anil the other on the nervous 
system. Both these toxins are ab^irbed into the blood, but the 
first, being excreted by the large bowel, causes the lesions well 
known to bi* associated with dysentery, and ex])lains the localiza- 
tion of these lesions. In the process of excretion this toxin first 
causes an exudation of lymph into jLhe submiicosa, and Liter into 
the mucosa. This lymph coagulates, and is invaded by a ctdlular 
exudate, and in due course the glands and llie tissue of thi mucosa 
and the muscularis mucosje are destroyed by coagulative necrosis, 
with thrombosis of the vessels. This fibriivius or diphtheroid 
membrane is at first most marked on tin* sumntits of the ridges, 
and may not be found at the bottom between the ridges. It con- 
tains large numbers of micro-organisms ol varying characters, 
while the d^ths of the submucosa may reveal accumulations of 
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leucocytesi and the peritoneal coat may be csdemeLtous. The 
micro-organisms destroy the fibrinous false membran^, whidi may 
separate off in flakes, tnus causing ulcers, which are at first superi* 
ficial, but later become deep and extensive. After treatment these 
uicers heal with the formation of connective tissue, thus producing 
a scar in the mucous membrane, which in due course becomes 
pigmented from the sulphuretted hydrogen of the bowel acting on 
the iron of the blood. The other toxin may attack the nervous 
system, causing peripheral neuritis. 

Very rarely do the bacilli enter the blood stream, and cause 
true septioaimia. though such cases have been recorded by Rosen- 
thal and Markwald, tlie latter observer stating that he found the 
bacilli in the blood and intestinal contents of a foetus which had 
been prematurely expelled fn»m the uterus of a mother who was 
suffering from bacillary dysent(Ty. Darling has actually grown the 
bacillus from the blo()d of cases of bacterial dysentery. Occasionally 
the bacilli affect the joints and very rarely the conjunctiva. 

Morbid Anatoms^. ---On opening the abdomen, the peritoneum is 
found ill general to be normal, but the bloodvessels of the large 
bowel are setm to be injected, and the mesocolons may be infil- 
trated with l>TOi)h, or firm and tibnnous. There may be adhesions 
of the sigmoid colon to the omentum, pelvis, bladder, or small 
intestines, while th(‘ splenic flexure may be adherent to the spleen 
and surrounding parts, and tin* hepatic lexurc to the liver. The 
caecum may show adhesions to the omentum, and more rarely there 
may be pcricfecal abscess. Signs c>t a general peritonitis may be 
met with, and will generally be associated with a ga])grenous> or 
perforated condition of the intestine. 

The small bowel is usually normal, but may be hypcraemic or, 
much more rarely, eccliymotic. The walls of the large intestine 
arc usually considerably thickcmcd and hypereemic, and may at 
times be found to be gangrenous along a great or lesser extent of 
their course. On opening tlie large bou^el, the mucosa will be seen .. 
to be covered with a coagulated exudate in the form of a false*! 
membrane, which is more evident on the summits of the folds, ^ 
and is especially well marked in the sigmoid colon, the caecum, and" 
the ampulla of the rectum. Around the areas covered by the fadse 
membrafie the. mucosa is seen to be hypersemic and craematbos.' 
As a rule, numerous ulct*rs are also to btiseen, with clean surfaces, 
elevated lodges, aqd a base forintKi’by the submucosa. These 
ulcers may be very extensive./leading to the separation of large 
sloughs, or may extend deeply into the coats of the bowel, causing 
perforation and peritonitis, or in less serious ca.ses induce the 
exudation of muc^ lymph into the piTitoncum coat, which subse- 
quently causes julhejfions. 

In post-mortem examinations of cases which have died from 
some other complaint it is not unusual to find the intestines matted . 
together in the pelvis, the omentum adherent to the colon, and the 
- colon to the bladder, etc. On opening such a colon it will be found 



UORbiD AltATOMV 


1847 

■scarred by (dd -dark-coloured cicatrices, indicating the position of 
the healed ulcers of a previous dysentery. Mwe rarely the cica- 
trization may have proceeded to such an extent as to cause narrow- 
ing of the lumen of the gut, and still more rarely may the process 
lead to abscess formation in the adherent omentum, the pus of this 
abscess slowly working its way into the anterior abiloipinal wall, 
and so to the exterior. The caicum and otiier parts of the bow’cl 
xnfty show polypi protruding from tlie mucous membrane, a con- 
dition often called ‘ colitis polyposa.’ 

In the epidemic diarrha'a of infants, the lesions which may be 
found sire classifiable into li\'perplasia of the agminati-il and solitary 
glands, superficial ulcers, lesions resembling those described above, 
or invisible lesions. 



Fig. 767. — The Colon in a Case of Rmillary D^PSe.n'Tery. 

Microscopically, there is at first an exudation of iluicl containing 
but few colls into the subiiiucosa, while llu: mucosa is congested, 
but the glands are seen to be quite normal! ^ A little later the 
exudate into the submucosa is seen to have formed fibrin, and, the 
vessels of this coat arc noted to hv dilated, to corAain numerous 
polymorphonuclear leucocytes, which may be seen undergoing 
diapedesis into the surrounding tissue. In this^ stage the exudate 
has also affected the mucosa, the glands ami tissat'^of which may be 
seen to be undergoing coagulative necrosis. In a still later stage 
nothing is to be seen of the mucosa, and in bad cases of the sub- 
» mucosa, except fibrinous exudate, mixinl with cells and blood- 
' vessels. . Qjften, however, the submucosa shows dense collections 
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of leucocytes. Where ulcers occur, the amount of exudate covering 
the muscular coat may be thin, while in other places it may be 
thick. The peritoneum is also generally infiltrated by a coagulated 
exudate. 

Symptomatology.— The diff<^roiit appearances presented by the 
bacillary dysenteries may bi* grouped into: — 

1. The acute type. 

2. The gangrenous type. 

3. The cnt(T*)-clysentiTic type. 

.4. Clioleraic dy'^entorv. 

5. Clironic dy-^rntery. 

6. Dy sent eric diarrhcca. 

7. l)vs(‘iilerio infant ilr diarrhoea. 

I. Acute Bacterial Dy^rntny. The inrubat ion varies from twenty- 
four liours to thn-o or four d.iy^, and is ni»t well known in natural 
infections. Usually alter an incubation of a few days, during which 
the patient may nof'feel quite well, and may conjplain of constipa- 
tion or diarrh(ea, wiili loss of apjHilitc* and malaise, the disease 
begins with an attack of jiain in the lower part of the abdomen, 
and an urgent desire to defaoate, which reMilts in the passage of 
perhaps an onlinary formed farulent motion, which temporarily 
relieves the pain. Soon, however, another attack 4)1 pain is felt, 
generally in the rtigion of the umbilicus, from which it radiates to 
any part of the large intestim*, and this is again associated witli a 
desire to debeeate and the pa^sage of a motion which is comj)os(*d 
of faecal rilatter, hut may now he M)it. The pain increases, and llie 
desire to d('fjecate hi'coines more and m4-)r(‘ Irecpient, until almost 
constantly present . while any nourishment , however bland and iin- 
irritating, at oiire i)roduces a desire to (lef.ecale. After a time 
the patient sits alino'^t continuously u]>4)n the commode, straining 
violently, and passing at first moti 4 iiis of Ijeeuleiit matter mixed with 
blood and mucus, and then hl4iod and nniciis mixed with a little 
faeculent matter, and finally nothing hut a little blood and mucus. 
As a result of the straining and the passage of niimenius motions, 
tlie anu5 becom4 s inflamed and very painful, and prolapse 4)f the 
bowel is not uncommon, and adds greatly I0 the distress of the 
patient. The urim- (liminishe'. in quantity, "and therefore may show 
an increased quantity of urea, and at tirftes may contain a trace 
of albumen. J[-*ain is oft en complained of in the region of the bladder 
during and dfter straining at the commode. In slight cases the 
number of motions mav he f»nly about one every hour, but in more 
severe cases they number from fiftv upwards, until they are passed 
almost continuously. This, constant pain and desire to defalcate 
naturally weakens .and e.xhausts the jiatient very quickly, for it 
sleep and rest. 

is ordinary cases the tongue is moist and coated with a white 
fte, and usually the patient is thirsty, Imt not markedly so, except 
in bad cases. Nausea is often present, and there is nc^desirc for 
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food,^ which is badly digested. There is often epigastric pain. 
Vomiting occurs, but is relatively unusual in cases which are 
taken in. hand early and properly treated. The abdomen soon 
becomes sunken and tender, especiuly along the course of the large 
bowel, but this tenderness may be restricted to certain areas only 
of that bowel. On careful palpation the thickened bowel may at 
times be felt, but usually it is too lender to allow such irfanipula- 
tion. With the numerous motions, it may be imagined that con- 
stipation vrould not occur; but this is not so, for the disease may be 
limited to the lower bowel, and as it is the involvement of the 
rectum which causes tin* tenesmus anil constant desire to deftecate, 
heces may be accumulating in the higher region of the large bowel 
— a condition which may lx* recognized by the distension. Shiga, 
indeed, describes an ascending variety of acute dysentery, which, 
beginning in the rectum, s])reads ujiwards along tiie large bowel, 
as well as a descending variety, which usually starts in the small 
intestine. The typical motions are composed Of blood and mucus 
only, but in bad casi*s they may consist of a roddish albuminous 
fluid containing whif shreds. The typical dysenteric motions have 
no fsecal smell, and microsco])ioally show numerous micro-organisms, 
leucocytes, and red cells, and epithelial debris and cells. Usually 
there is some fe-ver, ranging from 91)^ to 103'' I'. The pulse is quick- 
ened, and in bad cases may be not merely rapid, but irregular, when 
the heart will be found to be dilated, and perhaps hicmic murmurs 
may be heard; but thesi* syin])loms are unusual. i*xc(*pt in grave 
cases. The blood usually shows a diminution in the red cells, 
and a slight polymorjdionuclear lencocyt osis. fhe lungs areiisually 
normal. Delirium is unusual. 

If the patient is to die. the millions assume the serous character 
mentioned above, the ])nlse ]>ecomes ra])id and irregular, the tem- 

[ >crature drops to subnormal, tiie motions diminish in number, 
liccough appears, and exhaiMion ushers in death generally during 
the second or third week. 

If th(‘ patient is to recover, the motions become more fjeculent, 
and the blood and mucus generally disappear, while the pain and 
tenesmns subside, the })ulse returns to noimal.the tongue cleans, 
and convalescence begins about the end of one week in milS, or i>f 
one month in more seven' casi's. " 

2. Can/s;renous Dysen/erv.— 'I hia most severe type of the disease 
may begin insidiously wit h some slight fieculeiit diarrluea, which may 
not attract attention until suddenly, the patient becomes collapsed 
and dies within a few* hours without the passage Of the typical 
motions. Thus a prisoner may stand in the dock throughout the 
whole day, and then die in the night from gangrenou.s dysentery, 
while his sudden death may awake suspicions of .suicide. 

The more usual history is that, during an attack of acute dysen- 
tery, the abdominal pain and tenesmus become very severe, while 
the motions alter their characters, becoming exceedingly offensive, 
and containi|ig gangrenous sloughs composed of the mucosa and the 
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submucosa. These sloths pay be small or large, and even at 
times may be tubular. I^emol ioas are now exceedingly numerow; 
and sometimes haemorrhage fer'anum may take place. The patient 
becomes extremely exhausted' the pulse small and frequent, the 
temperature falls to subnormal, and the extremities become cold 
up to the knees and elbows, whilt^ the motions are passed in- 
vohmtarfly, and death takes place in some two or three days from 
exhaustion. Kecovery from an attack of gangrenous dysentery is 
extremely unusual, but when it does occur the pulse slows, the 
temperature rises, the motions become f^eculcnt again, and the 
urine, which has been sii])pressed, reappears. 

3. Entero-Dysentcry.- This ^ ariety begins with one or more rigors, 
and a rise of temporatiin- to 10 F. or more. The temperature 
keeps high, assuming either a continuous or a high remittent type, 
and is associated with a dry tongue, and a mouth covered with 
sordcs, f<etid breath, lieadache, malaise, pains in various parts of 
the body, marked ei»igastric disturbance, and occasionally with 
ecchymoses underpin' skin in v.irious parts of the body. The char- 
acteristic signs of alidominal pain and tenesmus* are absent, and the 
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Fig. 7O8. — Tempkkatukk Ch.^rt of a Case of Hacillary Dysentery, 

SHf)WlN(. TIfL l^FFfcC-T OF SeKOM 'IkEATMENT. 

C'luirt hy Archilxild. 

motions, though conlainiiig blood and mucus, are mixed with 
consklercable quantities of lieculent matter. The mind is clouded, 
the patient becoming very stupid, sleepless, and at times delirious.. 
Abscess(*s may now a])p(‘ar in varying parts of the body, but ' 
especially in the parotid or theischio-rectal fossa*, while carbuncles/ 
bedsores, and perittiniiis may also occur. Death usually ensued 
after a few days* illness fioni exhaustion, toxaemia, or hyperpyrexia. 

4. Choleraic Dysentery, rastellani caUed attention some years 
ago in the tropics, and again recently in various war zones, to a 
type ol dysentery or serous di^arrlia'a which is often mistaken for 
cholera. The onset is sudden, with rice-water-liki* or serous motions; 
;there may by \omiting, and the condition of the patient becomes 
-rapidly very grave. In most aises, however, a motion is passed 
now and then tingecl with blood, and this clears the diagnosis. 

5. Chronic Bactarial Dysentery . — Chronic dysentery appears aft or 
an attack of acute dysentery which has apparently been cured, 
but in w'hich, after a period of quiescence, diarrbeea appears; 
About five or six motionSi composed of watery, evil-sm^ing, feecu* 
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knt ttatterraiie passed per diem, ai^ may at times contain blood 

' aftd mncus; or simply mucus. a time these symptoms die* 

appear, wd the motions become ^[lcxFmal, or there may be slight 
constipation. In due course, hbw^vei^, the diarrhoea returns, and 
these exacerbations recur for mtonths andrycars. and seriously affect 
the patient's general health. The appetite becomes bad; the 
tongue red and smooth, or flabby and coated ; digestion is*impaired, 
and fermentative changes cause the bow'els to be distended with 
gas; while luemorrhage, slight or severe, may take place from the 
nose or under the skin. Profuse sweats may occur at night, and 
tend ta exhaust the patient. Recovery may take place spon- 
taneously, or after treatment, or tlie diarrhoea, continuing fitfully, 
may gradually wear out the patient, who may die of exhaustion 
or some intercurrent disease. Some authorities believe that chronic 
dysentery may become sprue. We do not agn^c with them, altliough, 
of course, sprue may develop in a case of chronic dysentery. 

6. Dysenteric Diarrfwea.- Tlu‘ term * dysent<Tic diarrhoea' may 
be applied to the non-bloody diarrluea of clironic dysentery, and to 
those cases of diarrhoea which occur during an epidemic of dysentery, 
and in which the bacillus is either proved to be present in the 
motions, or the patient's blood agglutinates in high dilution one of 
the dysenteric bacilli. The attack may in no way differ from an 
^ordinary attack of diarrha-a due to other causi*s, but is ajrt to recur 

and to turn into chronic dysentery. 

7. Dysenteric Infantile Diarriuva. --1 )iarrha*a is an extremely com- 
mon disease among infants in the tropics, ]>ut has not yet received the 
attention which'it lias m tlie I’uited States, in Europe, and in Japan, 
where it is called ‘ ekiri.’ It is believed to be. due to Flexner's 
bacillus, or more rarely to Shiga-Kruse's liacillus: while the 
symptoms resemble entero-dyscMilery, being cliaracterizeil by be- 
ginning with vomiting, and a rise of temperature from 103® to 
104° JF., a dry mouth, coated tongue, distended and teiuler abdomen, 
and the passage of motions containing hecuh nt mattiT, often green 

■' in colour^ generally mixed with blood and mucus. The fever is of 
the remittent type, and as the disease jirogresses the* child wastes, 
and may become convulsed or comatose and die, or may live for 
weeks, sufterii^ from repeated attacks of duirrha^a, and finally die 
frdm cxhaustioiv. If recovery is to lake pUice, the temperature 
declines and the diarrhoea ceases, but the child is left in a pale and 
emaciated condition, from which it takes mouths to recover. 

CompUeatlons. — ^I^eripheral neuritis is not uncommonly met with, 
generally in a mild form, and often confinKl to one nerve. Arthritis 
ajid polyarthritis arc also not uncommon, whih' infiammation of 
the tendon-sheaths may also take place. In eiitero-tlysentery 
parotid buboes are not uncommon, while abscesses in other parts of 
the body and peritonitis may develop. In gartgrenous dysentery 
haemorrhage may be a serious complication, 'fyphoid fever may 
occur at the same time as a dysenteric attack, and is a serious 
complication. We have met with several cases of appenditicis 
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developing in people convalescent from dysentery. Conjunctivitis 
and iritis have been recorded. 

Sequeto. — One of the most important sequels of dysentery, to 
which Cantlie has drawn attention, is stenosis of the large bowel, 
and more particularly of^tlie sigmoid flexure, due to cicatricial 
contraction of the healing ulcers. The symptoms are the onset 
of an insidious constipation, associated in due course with a sensa- 
tion of distension in the abdomen, loss of appetite, and nausea. 
The constipation is apt to alternati- with attacks of diarrhoea. 
Indueeoursothe constipation becomes severe, and is accompanied 
with recurrent attacks of colic, in which the. pain may be localized 
or radiating, and sooner or latrr vomiting occurs. On inspecting 
the abdonK'ii a swollen region may be observed, and the attacks of 
colic mav l)e seen to be associated wiili visible peristaltic move- 
ments, while more or les^ ineieorisin occurs. Siiceiission sounds 
may be heard over the dilated bo\Y(‘l. This condition is serious, 
and must be energctieally treati d. 

According to soim* aulh(»r^. ‘ '-pnie ’ is a sequel to dysentery, and 
we have, in fact, se(‘ii sevei«d cases of s})nie dev^loping in patients 
who have been suffering fniin chronic dysentery. We believe, 
however, the two diseases to be o{ diflereiit letiology. 

Diagnosis. - It may be of advantage to say a few words, first, 
on the diagnosis of dysentery in general. In presence of a patient 
suffering from abdominal ]uuns, with frequent stools containing 
blood and mucus, tlie])raclitioner is, as a rnh*. justified in making tlie 
generic diagnosis ‘ dysentery.’ 

Next the spec i tie diagnosis must be made-- viz., what type of 
dysentery is tin* jiatient siitfeiing from. For practical purposes it 
is sufficient in the enormous ina|orily of eases to ke<*p in mind the 
following t\q)es; ainadiic dyM*nterv, ciliar dysentery, bacterial 
dysentery. A jiartiele of ilie mneo-pus, immediately after evacua- 
tion, should be examined microseojnV.ally, and this examination can 
bo carried out with great' atlvaiUage at the bedside by means of 
a portable microseo])i*. If tin* Iniero^eopieal examination shows 
presence of anuvb.T of the histolytica tyi>e. especially if containing 
red blood cells, the diagnosis will be anuvhic dysentery. If amielw 
of the histolylieii type are absent, and liliates of the balantidium 
type* are pre«*ni. the diagnosis will lx* ciliar dysentery. If on pro- 
longed and re])ealed t*\amiuati(m. ain(e]);e irnd ciliatesare absent, the 
diagnosis of ])robability will bacterial dysentery. A probable diag- 
nosis of bacterial dys(*ntery can lx* made also by the practitioner who 
is not in position to carry out microscopical examinations, if emetine 
does not make the dysentiTie symptoms disappear within three days^ 

The diagnosis of l)aci]hiry dysentery has to be made with special reference 
to pseudo-dysentery and* amoebic dy.sontcry, especially when there is blood 
and mucus in the motions, and from the various forms of diarrhcea when tliese 
signa are absent. 

With ri'gard to pseudo-dysentery, cancer and syphilis of the rectum and 
inflamed hsemorr holds may give rise to tenesmus and the passage of blood 
and mucus, but can be diflterentiated by the history and by an ^camination 



DIAGNOSIS 


i»53 

of the rectum. Cancer of the colon and intussusception may also cause the 
passajge of blood, with or without mucus and with or without tenesmus, but 
the history and a careful abdominal examination, together with the discovery 
of a localized swelling, should serve to distinguish these ailections. Para- 
metritis on the left side may cause diarrhoea, and more* rarely the passage of 
Uood and mucus, but the absence of tenesmus, the presence of pain more at 
the side of the uterus than in the sigmoid colon, should indicate the necessity 
of an examination per vagtnam or per rectum, when the nature of the case wiU 
be cleared up. Acarefnl examination of the faeci^ should exclude such causes 
as fish-bones injuring tlie rectum. Mercunal poisoning can be distinguished 
by the history, the presence of salivation, etc. 'Fhe didgnosis from amoebic, 
b^antidic, and the other dysenteries ol animal origin ran only be made by 
the careful microscopical examination of the faeces, when the absence of these 
parasites will be made certain. The absence m ilysentene stools of Charcot- 
Leyden crystals and presence of very abuudani cellular exudate with 
macrophages and prepondcTe.nce of |x>]ymf>rj)hojuiclears pcants to the con- 
dition being bactcnal rathei thtin umo'bic. 

Positive diagnosis can, however, only he uiadi* by a bacterio- 
logical examination of the faeces and the determination of the 
specific bacillus. Agglutination tests with the patient’s blood are 
not of much use in acute cases, as agglutinins aie not juesent in the 
blood the first few days of the disi^ase. 

For the bacteriological di.ignosis a shred ol mucus or pus is smeared over 
a plate of MacConkic's bile - -salt-Uu*tose-nc*ulral-red ag.ir, by.ineausof a bent 
glass rod or Kruse's plilinum pc^ieil. 

Two more plates of the same medium .ire pn*p.ired in a similar manner 
without recharging the rod or pcMicil. 

'Any white colonics which develop «ire turther investigated as to their sugar 
reactions, and by using the agglutination and aksnrplion methods. 

The following method will he found iiseliil: - Twtmtv white colonies are 
selected; in this way vve discard all lactose rapid f(M'iiionter.s. From each 
colony one glucose peptone wat<T (or glucose agarl and a litmus milk arc 
inoculated Aftersi.xteciitiitweiity>Joui huuis.it to ^7 C. the glucose and 
milk tubes so inoculated are examined' all the strains which h.ive produced 
gas or clotted milk are di.scarded. In this way we ilisc.ird all germs of the 
genus Salmonella, Lankoides (p eti . .iiul we relaiii only the strains 

which do not produce gas in gluor>se .mil <io not clot milk. 11 a germ does 
not produce gas iu glucose, as a rule it floes lud produtt* it 111 any other carbo- 
hydrate, and tliercfore we may say th.it wv an* lelt with strains wliich do not 
.produce gas in any sugar and ilo not ra)>idly clot milk, and which, therefoiT, 
if they are bacilli, must belong to one of theioliowing groups:- («) Fberthus 
(P- ^30). [b] Alealigeiies (]>. fi'^o). (0 VilmothiiN (p lohS). dysentery- 
iiietalkaligciics group ^efis// into, hrom ilu> gluf ose tulii*s h.iiigiug-drops are 
made; all germs w'hich are not bacilli are disc.irf!eil. .ind similarly all motile 
germs. In this way we shall retain oiilv germs which aie noii-nic'dilu bacilli, 
which do not produce gas in any sugar, .ind d<» not clot milk — bacilli, 
therefore, which l>eloxig to the dysentery (glucose acid) and melalkaligencs 
'group (glucose not acid). Those which ternient gliitfise (acidity only) an* 
further investigated, an<i aggliitinatioii reactions are carried out. using 
Shiga. l*']exncr, and other dysenteric sera 

At times it will be found of advantage to use the so-cjillcd Castelltim's 
contemporary gas-agglutination test. Tubes of glucose pepione water with 
Durham's fermentation small tubes aic prepared, and two or three drops of a 
mixed serum, Shiga-Flexner, Hiss, etc., added. Tv«pnjy white cohmies art* 
inoculated in twenty such tubes. If any of these tubes, after twelve houn 
in the incubator, shows aUscnce of gas and presence of agglutination, a diagnosis 
of bacterial dysentery can be made, though not of what variety of bacterial 
dysentery. It must be remembered also that there aro rare strains of dysen- 
teric bacilli n^ch are not agglutioated by any of the usual antidysentery sera. 
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We wish to emi^Mslse 'Om ihet tiiat simple agglutination is not sni&cient' 
to diagnose that a certain tagfcinas is a-dysentery bacillus. As shown by Levi ■ 
dcila Vjda, by one of afljd' other nbsorvets. it is not at all niro to isolate 
from dysentepr patsmtS baSbilli which art' extremely well agj^utinated, say, 
by Shiga serum, but which product; gas in glucose. Notwithstanding the 
opinion of a few aqijhorities, such germs cannot be considered to be true 
dysentery liadilli, tl^ gre' nosoparasites or secondary invaders. Hence the 
imimrtanc^ of carrying out fermcntcition tests in addition to serologiciU tests. 

Tt> the bacteriological diagnosis oi liacterial dysentery may be applied also 
Castellani's polvserum method .is used for the diagnosis of imolera. A lairge 
number of the white cojiinies irom MacConkey plates are inoculated in a tube 
of peptone water containing a tew dmiis of lactose non-ferincnters agglutinating 
polyserum (excepting the dvsenterv group) In theory* all non-lactose fer- 
menters. apart from the (lysenterv bsicJlh, will lie agglutinated, while the 
dysentery bacilli will gmw ‘di it tiselv; in practice. ho\i'ever, many difficulties 
are met with owing to the gp^at difficulty in producing an efficient 
IMilyseruin. 

Finally, wc wish to call atttMitioif to tlic necessity of carrying out 
the bacteriological examination for dysentery on stools absedutdy 
frpsh, as soon as cvacuatt'd. plates being made at the bedside ana 
then sent to the hiboratory. If tins pn^cautiofi is not carried out, 
a very large number of cases will give negative results. 

Prognosis.- -I n the milder lorms of acute dysentery, the prognosis 
is good, recovery being the nih*. but tlu‘ death-rate of severe acute 
dysentery is high, while the ]M-ognosis in gangrenous dysentery is 
very bad. As an average, the mortality of the various forms 
may perhaps range from u to 25 ]H*r cent., for there is no doubt 
that in Ceylon and otlier tropical countries dysentery is a more 
potent factor in the death-rate than malaria, though the latter 
may cause more illness. 

The site of the diseas<» is also a fact or in determining the prognosis, 
being as a rule better if it is situate iow' down, and worse if high up 
in the bowel. According to Kruse, Shiga, Duval, Dopter, and our 
own' experience, early serum treatment lessens the mortality 
and therefore improves tlie prognosis. s- 

As regards age and sex, the ])rognosis is better for adults than^ 
for children, and for men than f«»r women. The European or '• 
new-comer into tlie tropics suffers' more severely than thct! 
native resident race, but this racial difference is merdy Tf latiye. i 

TMtment. — In all cases, however mild, the patieotV^Otala b®;’ 
kept at rest in bed, and the urine-bottle and bed-pan miist bh used. 
The latter sliould preferal)ly be slightly warmed before being used, 
especially in cool climates. * Damp cotton-wool should be sub- 
stituted for sanitary paper, in* order to prevent irritation of the 
region of the anus. " ^ 

All motions should be disinfected, after having been .seen by the 
pliysician, with jcyes’ llflid or carbolic acid, and they should also 
DC protected fromc fliies. It is, however, most necessary that the 
motions should be saved for the physician to sec, because they ^re 
extremely important in judging the progress of the case. 

In very mild oases the bowels should be cleansed by an initial* 
dose of ono tablrspoonful of castor oil, which may be^ administered , 
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"ih Atot brandy, with or without k few ^ops^of liquor opii scdativns 
or tincture of opium, and this should be Yoliowed a few hours later 
|^y^;the' administration of astringents, suqh aal bisinuth salicylate 
^ains, and said 5 grains, made into cachets, and taken every two 
or four hours at first, and jess frequently when cl]y^ractcr of the 
motions improves. In these mild cases teneanms. rarely, requires 
any fecial treatment;'^d rectal injections are well borne, and may 
be administered twice daHy, though in most cases they are un- 
necessary. These injectidns should consist of either boric acid 
- (x in 100), which is probably the best, salicylic acid (i in 500), tannic 
.acid (z in 500), normal saline solution, or borax and bicarbonate 
of soda (5 grains of each to the ouna). In administering these 
eiiethata, the patient should lie on the. left side, with the buttocks 
■ elevated on a pillow and the head placed low. A soft rectal tube 
should be smeared with vaseline and pass(‘d as higii u]) the bowel 
aS' possible. Two pints of the enema are now run in by gravity 
frdim a glass irrigation vessel, and should be warmed to a tempera- 
ture of about 99° to 100'' F. The enema should be retained as long 
as possible. This treatment, with an api)ropriate diet, soon gives 
relief, the pain disappearing, the motions becoming fieculent* 
During convalescence a tonic of liydrochloric acid, cinchona bsirk, 
and gentian is found to be very serviceabU*. 

In iovere oases the serum treatment should Ix^ used as soon as 
possible, ’((hough at times it is useful to precetle. it with a do5c of 
castor oil iand associate to it the saline treat inimt. Kruse's s«|um, 
Shiga's se^rum, the Lister Institute scrum (Todd), and that pi the 
Pasteur In^tqte (Vaillard and Dopter), are all good. -A i^lyvalent 
serum, such' as ‘that of Shiga, is ]»referable in those castes in which 
a complete act idlogic^ diagnosis oi t he malady cannot be made. 

The scrum, ijti qur csiperience, shouhl be given in large doses; thus 
that from the Pasteur Institute and the Lister Institute si^ald.be 

J fiven in 20 c.C.t^o c.c. doses twice <Liily, and in veiy severe cases 
our times daily.. -.Sne injection should be made under flu* skin of the 
';abdomen or flankr^^ using the ordinary asiptic precautions. These 
^^injections, as a rule> need not be continued after the si^cond or third 
*^ay. They ipay be followed by urticarial-like eruptions and pains 
k CalMum chloride or, bettor, calcium iactiitc in c^scs 

mafy 'be sraniinistcred if these symptoms are sovcrc throe or 
■four times daily, i \yhcn the blood and mneus havo disn}>pcarcd 
freiin the stools, smol (gr. x. eviTv ft)ur hoursl or Iho ordinary astrin- 
. gents,' such as bisostth subnitrato, or tannalbin (gr. x. to xv. c^'ery 
two hours), should''.'^ pres^ibed. , 

Our rules for tho^jaministration of tho pol)-valont st'rum arc: — 

i, . I 

.. I. In mild cases inject ono dose of 20 c.c. . 

II. In cases of medium severity inject two doses daily of 20 c.c. 
for two days.* , 

III. In severe (ases tujeclt 40 c.c. twice or thrice a dity for two 
^ three or four o6nsecutive da}^. 
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As a rule the serum treQ^ftment sboiUd not be continued for more than .foui; 
or five day», and it should not be repeated later on^ or symptoms of » 
anaphylaxis may develop.' 

The serum has''pflen & marked effect upon the disease^ hastening^ 
the cure, amcliorati^ the symptoms, and reducing the mortality, 
but it must Be. admitted that in certain cases it has practically no 
action Whatever. 

When the serum treatment cannot Jbe carried out, the saline 
treatment is, in our exp«Ticnci*, the niost useful. Two drachnis 
of magnesium sulphate and j drachms of sodium sulphate, dis- 
solved in an ounce of water, chloroform water, or peppermint water, 
should be administered, and 1 hen i drachm of each should be given 
every two hours, or half d(»Si;'- t^very hour, until the motions become 
feculent. 

There is generallv consideiable pain in .these more acute cases, 
and therefore a fonieiUation sprinkled with laudanum should be 
applied to the abdoiiKMi, and thr tenesmus should be relieved by 
suppositories of Riorphi.i i>r ul cocaine. If these remedies fail, 
then hypodermic injection'^ (»f m(»rphia or o^ium (gr. 4) by the 
mouth must be given, for it is .1 most important factor in the treat- 
ment that the ])atieiit should not suffer morcHhan can possibty be 
avoided from this (listi<'ss!ng symptom. If prolapse of the anus 
or rectum occurs, it is important* that this should be reduced and re- 
lieved by an astnngcMU oiiitinont , such as liazeline or gall stnd opium. 

Rectal injections may be given, as described aboi^c, but in sensi- 
tive cases it is as well to pass in a secmid lube alongside the enema- 
tube, so that, instead ol the inflamed bowel being distended by the 
injection, it may be simply waslu-d by the irrigation of the boric 
lotion. ^ 

During the trc*.atmcmt of the seven* acute forms a great danger 
is to stop the saline treatment too quickly, and to allow constipa- 
tion t6 occur, by which is me.int tJiat. thoiigji the patient may 
be having fifty to a hundre<l motions per diem, stQIj feculent matter 
is being retained. On tlie ot h(*r hand, there is danger in continuing 
the sahne treatment too long, lor in our experience this sdiould beV 
stopped on tlie third <lay if there is no improvement, and also when 
the motions become serous. * ■ ' 

After the acute stage is f»ver it may be found useful to employ 
some astringent drugs, such as taimalbiiif 1 5 grains every two hours, 
or large doses of bismuth siibnitratc (gr. xv. to xxx., with or without 
salol (gr. V. to x.), every two hours, in caehets or emulsion, tind an.^ 
enema of boradc or tannic acid (J to 1 per cent.j per rectum may be" 
adxnii^l^ed. 

Tf {fiate is a tendency to chroiiicity, fre^ Bael fruit may be 
g^ven. It must, however, be both fresh and ripe, and' should be 
prepared by being boiled, and then shredded with a fork into 
warm milk, pressed and strained, and then a little sugar adddl. 
A tumblerful of the milk extract of Bael fruit may be taken 
twice daily. ' ^ * 
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Tincture of Mansonia ovata in i-drachm doses is also recoin^ 
mended. Other remedies resembling the above arc tlic roc)ts of 
t^dargoniim tuberostm ^xiAP.jlabelliJolium. 

With regard to individual symptoms, collapse should bo treated 
by the hypodermic injection of saline, hiomorrhagc bv calcium 
lactate. * 

Very severe cases, iiivolvjiig llic whole of the bowel, aiul {gangrenous 
Cckses may be treated by appcnilicostomy and washing out of the bowel with 
a weak permanganate or boric aciil sohiiion. 

The simple o^riitioii is piM'lormed as Itiilows; -'rin* p itient is placed under 
chloroform, after the usual autiseptir preparation nl the area of the opera- 
tion. An incision ol about { inch's 111 length is ni.ide in the usual site for 
the operation of api>un<leutomy, and, tlie la3'ers ot the abdominal Wiill having 
been incised, the peritoneum is caieliilly opi'iieil, and the appendix is searched 
fof and brought forward into the wound, so that .iboiil 1 inch protrudes. 
Here it is stitched by four stiUdies to th<* iniiscde.s. The wound is now closed, 
the apiieridix IxMiig fixed to the skin by a I'oiijtlt* nl stitches The wound is 
now arcSsed aseptieally with a thin lawr oi wnol and covereil with rollodion. 
Thetipof the appendix IS now K'Tiioved and .1 No Soi Xo. (1 cat hete*" inserted. 
The wound is now di:%sse(l antisoptie.dlv' iiul left fnr twenty-foui hours, at 
the end of which time a larg<* tube phusnl in tlu' rectum, and the whole 
Ixiwel is irrigated with t iXM'cent solution ot bicarbon.de of soda to remove 
the mucus, and then with <i botarit' arnl lotion. 1 drachm to the pint. This 
is repeated daily, but if the t.ase tends to luvoiui' dnonic a solution of silver 
nitrate (5 to jo grains to the pint) is le 

When the cure is effootcil, the sm.ill ml i.s easilv t-lo^ed. 

Othcf methods of treatment include th iloimd tre.it meiil much praised by 
ScIicuIks and Kartulis, .iiul begun Ion go l>y the Indian phy'>i('ians, and 
among the various forms in which it has n a p]>lied. 'i'wining’s pill of calomel, 
blue pill, and ipocMcuanhii used to Ik* y i elebrati'd. IMehn recommends 
that, after a preliminary dose ol c.istoi nl, J gram ot ilomel be administered 
liourly until twelve <loses ha\e been i.i »*n iliiriiig the day The treatment is 
discontinued during the nigiit, :ind ie| eated in the s.ime manner during the 
secoiul and third days, after which bsmiith sul tr.ite is given 111 (i-grain 
closes hourly (luring the day tor a long leriod ot time. 

Yellow sail! oiiin, 0*3 gr.imnie in S gr iiimcs ol rdive oil, .1 Iministevcd thrc*e 
times a day, has been reconimended h’ Dr.ike, Miis ;rave reconiniemls that 
acetozonc (strength i in 3,000; aerated it neccbsaiy) should lx: ireely drunk, 
so as to prevent fermentat 1011 111 1 he st omach and bowels. T 11 .ill cases a mouth- 
wash— jg'.. glyco-thyinohiie - .should bo orderod. During convalescence the 
great point is to prevent chills .ind indiscretions in diet, which may induce 
attacks ot diari'lnea. 'rurpeiiiine d'loi.d .iml st vr.'.eol, especially in com- 
bination with ca.stor oil, liave been recommendeil by some. 

Cyllin and other similar disinfectants have lx*en advised, but hnv not given 
any very good results in 0111 gxix'rience. Dolus alba has been ad' icated 

Variojs colloiilal silver })re]i.ii\itioiis have lK*eii recommended 
f Thc^our-milk troatmeni may lx: tried in sulxicutc or chronic is(*s. with 
sauerin, lacto-bacillin. lermenl.ictyn, or .-Miy oilier projiaratiun on the m<irkel, 
or by using llie ferment as prepared by tlie natives of the country. Consti- 
pation is counteracted by small dos(*s of castor oil. licpiid paraitia, Carl.slxul 
salts, Hnnyadi J&nos, Apenla water, or eiUMnala, but if of a marked nature 
should arouse suspicious of stenosis, especially if the ordinary laxative remedies 
do not ameliorate the condition. IJiideer these circutm{|.aiici*.s sigmoidoscopy 
should be performed, and the stricture dilated by bougies or cnlheters. 

Treatment ot Dysenteric Infantile Dlarrh(Ba.—Tlic treatment of 
infantile diarrhoea and of dysentery in children is be^ conducted 
by admini^ering a small dose of castor oil (^. to 3n>)) followed by 

1*7 
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calomel (gr. J) or grey powder (gr. i), every hour until 'six dos6s 
are given in a child of two yeare of age. The dosage may. be 
decreased or increased according to age. Afterwards astringents 
such as tannigen (gr. iii.) or tannalbin (gr. v.) may be given every 
two to four houis. 

Jn severe cases, due to the SIiiga-Kruse or the Flexner bacillus, 
serum treatment is the best, 5 to 10 ex. being injected twice daily. 
The diet should l)c altered fn»in milk to albumen water, whey, 
diluted meat -juice, or clear sou]>. 

Pain must be combated by hot fomentations, and convulsions 
by bromides given in gr, x\'. as enemata, or in small doses by the 
mouth in albumen water, ('hlorofonn may rcqiiire to be adminis- 
tered, while some authors reconiineiid minute doses of morphia.. 

Treatment of Chronic Dysentery.— The treatment of chronic 
dysentery varies, for sometiiiu^s the malady is easily amenable 
to the treatment* laid down for mild cases of acute dysentery, 
while at other tim<;s many remedies may be tried without success. 
After an initial dose of castor oil, tannigen, in 3 to 8 grain, or 
tannalbin in 10 to 2m grain dos(‘S, in cachets, may be tried three 
to six times a day. In old-standing cases pilula plumbi cum ‘ 
opio should bo given twice a day. Serum treatment should also 
be tried during tlu‘ exacerbations, as indicated above. Bad fruit, 
the rind of the mangusteeii, smiaruba bark, etc., are all useful in 
this condition, and i\w lavage t reatment is more useful than in acute 
cases. Rectal irrigations should always begin with 2 pints of 
I per cent, solution of bicarl>onate ol soda to remove the adherent 
mucus, and then the medicateil (‘iieina may be administered, and 
may consist of boracic acid (i per cent.), followed by an enema 
containing bismuth subnitratt' aud sodium sjilicylate suspended in 
a pint or less of mucilage, silver nitrate (.] to i grain to the ounce), 
copper sulphate (2 grains, with 5 minims of tincture of opium to the 
ounce of water), tannin (0-2 to 0-5 jier cent.), resorcin (1 to 2 per 
cent.), creolin (i drachm to tin* pint), lysol (i per cent.), or formalin 
(i in 5,000), may all be usiil. Silver nitrate, however, gives the •• 
best results, gr. x. to the pint. Albargiii (1 in 500, i in 1,000) has 
also be<*n recommended, l^ercliloridc of mercury (i in 20,000) ' 
should not be used as a rectal enema, as it is dangerous, and may 
increase the symptoms instead of diminishing them. In chronic 
or subacute obstinate cases the vaccine 'treatment first introduced 
for dysentery by Castellani and Greig may be tried, using *v^cinOS 
prepartxl from the dysenteric b&dlli isolated from the stools of the 
patient. Forster has tried this treatment also in acute cases. In 
our expedience it gives good results in several cases of the chronic . 
.^ypei but in acute dysentery is much inferior to the serum and saline 
treatment. ' ^ all these methods of treatment fail, appendicostomy' 
sliould be tri(ri. 

DieL—Thero is no point in the treatment of dysentery of greater 
importance than the diet. The bowel requires physiological rest/ 
and therefore, in very severe cases, the diet must be restricted 
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to albumen water and whey, and brandy given only if absolutely 
necessary. 

In milder cases the diet should consist of milk, which must be 
diluted with Perrier, soda, Vichy, or barley water, or may be mixed 
with ]^wders of sodium bicarbonate (gr. vi.), potassium bicarbonate 
(p. sodium chloride (gr. iii.), or sodium citrate (gr. xL), to the 
pmt of milk, and less in proportion. Arrowroot made with water 
or milk, at first thin and later thick and flavoured with a little 
brandy, is most useful. Bonger 's food and Horlick 's malted milk are 
also useful. Strong meat-essences and alcohol should be avoided. 

In all severe cases the food must be given in small quantities 
every two hours, about 4 ounces at a time, and must be taken very 
slowly, and should be neither very warm nor cold. In chronfc 
dysentery this milk diet is of the greatest importance, and may, 
as already stated, be supplemented by the sour-milk treatment. 

When convalescence begins, chicken-broth and milk-puddings 
may be added to the diet, and then lightly-boileil eggs and toast; 
then chicken. creaiUi «nid fish: but for a long time only white flesh 
should be allowed, and not much of this, for the diet should for 
several weeks consist largely t)f milk foods. ( )f i‘sp(‘cial importance 
in convalescence is the chewing of the food, atid care must be taken 
not m<!rely that the t(*eth are in goml order, but that the patient 
is directed not to swallow any tough or very fibrous piece of.food. 
Fruit must be avoided for a long tirni*. 

Prophylaxis. — One of the important proi)hylactic measures which 
is at present but little us^^d, 4»wmg to practical difficulties, is the. 
isolation of the convalescent until three bacteriological examinations 
of the feces give a negative r(‘sult. Another is the scarcli for dysen- 
tery carriejs in a locality in which the disease is endemic or occa- 
sionally epidemic. The* treatment of a carrier must be the same 
as for a case of chronic dysentery, but lier** vaccination will be 
distinctly useful. The ptTsons to be suspj-ctc'd are those with a 
history of dysentery, or with a history ol having nursed a case of 
dysentery, and people occupied in the cooking or handling of food 
materials. 

Another very important measure is tin* destruction by burning or 
the disinfection of the dysenteric motion by either crude carbolic 
acid or by Jeyes* fluid, together with its careful protection against 
flies before its final disposal. 

'^Tho personal prophylaxis consists in drinking only filtered and 
boiled water, and using the same fof cleaning the teetli, in avoiding 
salads and fresh vegetables and unripe fruit, and in carefully 
washing the'exterior of any fruit. 

With regard to public prophylaxis, a modern method of collecting 
and disposing of the sewage of towns is necAsary everywhere in 
order to prevent tlie disease from spreading, and there is no doubt 
that for this purpose the best method for trcmical towns is the 
Shone or pneumatic system, as introduced into Rangoon, Bombay, 
and Karachi. 



i86o 


THK DVSENTnmESs 


Good scavenging and strict hygitniic laws are necessary to prevent 
the breeding of flics, and il .in epidemic of dysentery occurs, a 
special crusade against tin* common house-fly, if not begun before, 
should at once be undertaken, as has bec^n done for other reasons 
in Liverpool and els(‘whc‘rc, (•s])eciallv in America. 

Dust should be dimini^>lu‘(l ui the warm dry weather by the 
eflicient watering and brushing of the roads of towns, and in this 
water sonn* clu*ap disiniectant such as permanganate of potash 
should be used, especially lor the more important streets. 

The flrinking-watcT of all l.irge towns should be filtered, though 
it must be admitted that this alone is not a sufficient safeguard 
against a water-borne ejn<h*ini<- 

Vaccinatiov- -Owinpf to lucttM-iai Jvf»t*iitery due* to M*verjil ditferent 

Uicillj, and owin^ lo IJie l.iei tli.it the hacilliis is very toxic the 

preparaliori ol an rMu u-nt v.ictiiu* r^iviiii* a not too severe reaction is difficult. 

liroth Tnao?/'- .Xnlkivseuteiy v.udnes prcp.ired with broth 

rultiires .thoiild never be used, .i*, they j^ixi* rise In .in extremely s»‘vere local 
refU'tion, w’lTli ,>t time^ .itisnss idini.itnin 

Puptnm- W'atiy Wuiiiit - tl.Lstidl.ini. in nio.^. preptyed a mixed peptone 
water vaeuiie wIik h l.mly satisf.it lory results 'Hie preparation was 

as follows; -The Slll^;l- Kruse bat dlus an' ilirec oiIkt speeie.s of dysentery 
Kieilli were ^mwii in peplotu* w.ilei tub for three days .it 15® C. They 
were kept tor an hour .it ilie 1em(HT.itiiie and then mixed, three 

parts Shifia-Kriise .iiid <tiit p.i,it of ea« li of * others. Ol the resulting mixed 
v.'n\iiie T L e fsonieliiiies J e <..) was iiij<«( .1, the inoi uliilioii Ix^ing repeated 
utter a w<»ek ot t wo 'I lie reaetion was not seven*. Later CastelUiii prepared 
the same v.ieeiiie wdlioul Uoaliiiu, .iddiiig dimply J jH*r Lent . carbolic. Accord- 
ing to (^istell.iiii, tlie very niiu h less in.iiked K'aelion noted than when using 
broth v^aciines, i^, nof iiurelv due to llic l.ut that ])eptc>ne water cultures 
coiil.1111 Jewer luedli than bioih 1 iiltiites. 

i.\irboli:;vt1 Mi.itif I'tmttit Nine mi.! t'astellani ha.s used in 

CevJon .1 cailioli/i‘d niixeil v.imne eont.uiiing /{. (/VM-Hlt'ritp Shiga-Kru.se, 
Iliss-Kussell V. original Tk Aiier, ('i-yloii jdexiier-like No. ! (a*yloii Flexner- 
like No 2. I he piep.iiatj(i]i ol tins' mixed x.mine is as lollow.s: The indi- 
vidual vaiein«‘<> .in* pre|i«iied by ni.iking emulsions from Iweiity-lour hours* 
old agai culiuies in normal s,iit .solution (0*7^ jk-i cent.), to winch 0-5 jicr 
cent, ol c.'irlxilK aeiil li.is U-eii .iddi*d.:iiiil the individual v.iiA'iiies are standard- 
ized 111 .^ueh a w.iy .is to (niit.iiii jier c.c 1,000 miJlion germs. These 
monov;icuii(‘s .so st.nidaidizei] aii* mixed 111 equal p.irt.s, so that i c.c. of the 
mixed vaccine will cont.un 1.^3 mdfioiis of eacli of the organisms used. Of this 
mixed vaccine 0*3 lo o-o c e is .given hypodermically the tirst time, and the 
same or double tin* .iinoiiiii after .1 week. Agglutinins generally develop for 
all the inoculated genii**, but then ainoiiiit is not high, and may ho inconstant 
and iriegular, but tlu* s.ime ni.iv Ik* .s.iid ot simple iiionovaccines, Shiea 
Flexner, t*tt . • ^ ’ 

Jl is essential to prep.ire the van me with str.niis which, though rich in 
antigen, are only siigiitly virulent. ,li !*» exlieineJy rare to come across siicfi 
a strain of Shiga- Krii.se A l*irge seri<*.s of straiii.s ot this species arc inoculated 
into rabbits, and the le.ist virulent, provided it is rich in antigen, is kept 
permanently as a stock culture to prepare tlu. vacc.ine 

Combined Carbolizcd Dysentery and Typhoid and Para A and Para B Vaccine. 
—This vaccine has bc<*n prepared by Castellani, in 1913, following this 
technique: — The individual vaccines are jirepaied by making emulsions from 
twenty-four hours* old agar cultures in normal salt solution (0-75 per cent.), to 
wliich J iK.*r cent, carbolic has liceii added. Tlic mono vaccines are then 
standardized as follows: — Typhoid vaccine 4,000 millions ptT c.c., para A 
Looo. paxa B i.ooo, Shiga i.ooo, Flexner i.ooo. lliss-Russell \ i.ooo. Flexiier 
Ceylon (No. i) i.ooo, Flexner Ceylon (No. 2) r.ooo. The xnonovaednes are 
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mixed in equal parts. The mixed vaccine will tliercton* i,uiiiain 200 millions 
typliq^ and 125 millions each ol the other og.iiiisTns used. OI lliib Vticcine 
0*5 to o*h c.c. is fpven hypodermically i he lirsi time, and the same or double 
the amount after a week. Tlu* reaction is some what more sevoic than alter 
inoculation with the triple typhoid para A and par.i li vaccine. 

In the prciKiralion ol the vaccine it is neces.s.iry to use a selected si 1. tin 
ol Sliiga-Knise, as little virulent as |X>ssible. 

Sensihsed Vaccine.- - \\\ eiuiiJsion in normal s.ilme is made irhm twenu- 
four hours* old agar cultures. 'I'o the Kuspeii'^ion is .ulded some undiluted 
dysentery serum, and after twenty-four hours it is centrifuged and the serum 
and saline pipetted oil The .sediment is washed iii normal saline, and then 
a suspension is made in irosli saline roni.uniiig 1 ])er cent, carbolic, and 
stoiidardized to contain 100 million bacilli or more, J c c . is injected the iirst 
time, and the same or double 1 lu* dose a wet‘k later. 

A sensitized dysentery vaccine was first prejiared ami used by J^roughton 
Alcock in lyi.p It has Ix'eii used later by other ol>sc*rvers. .ind ox]ioriinciil.s 
on It have been carried out receiill}* by Gibson. The re.ictioii is much less 
seveiethan using brolli vaccint‘s. 

Serum-Vaenve In Japan «i \<ic2:ine lias bc‘en given mixed with aiiti- 
dysenteric- serum, with l!ie objen-.t ol neulr<}|i/.iiig Ihe bat diary endotoxin 
with the aiui-endotoxin pr«*sent in the serum The injectniii ol such seriim- 
vacciiie docs not giw use U» aiiv pnidiiotion ol aguliPtiniris, aiul the doubt 
has arisen, to whit li Ibbsoii has r.ilitvl atteiilmn Hit' aniiseium might 

neutralize all the* antigenic properlie^ of the v.utine, Ix'sides neutralizing 
the toxin. 

itibsnn\ ' A hiorhrd- Seen nt Vturinr.’ Gibson mixes the dvsenleiy v.u cine 
with antulyseiilery seriiiii Jnim which th<* aggliiunins aiul utlier .uitibactcTial 
sulistauces have Ikvii remove'll l»y means ol I'lsiellimrs .il>sorption metlioti. 
Su.qicnsions in normal saline art' iiiidt' tioiu agai i iillurcs ol Shiga-iKruse, 
Flexiier, and Y: Ihi'v .ire st«iiulardi/t'd. anti then mixetl in such proportion 
that I c c. ol the mixture will contain 2 000 millions Shiga -Kruse. 2.000 milJioiis 
h'lexiier. 2.000 iiiillioiis Y 

Trivalent anlidy.st'nlerv 'a'riim (Slug.i-b'lexnei ) is absctrbetl with Flexner, 
then with Y. tlicMi willi Sliiga. It is ceiitrituged ami fillerc'd thnnigh a 
Chamherland. The lilierc'tl strum is then so dilult'd lliai i c.c . ol the resulting 
dilulioii wdl contain o*.| ol s<*rum. 'J*he (lilutecl sc'ruin and the vaccine are 
Idled into twin non-c omiuiini(*a 1 ing phials, which are )oincd together 
The inoculation is carried out as hdlows- 11-25 ' -C- i'' aspirated in the syringe 
from each phi<il and iii|c'cted siilM'utaiit'ouslv 111 tlie usual way- 'I'he first 
tlosc* cont.'iiiih Shiga 500 millions, J'lexiier 300 millions, iliss and Wiissell 300 
millions, ami o-io absorlx'd serum. .V week Liter double the anitmiit is 
given. 'Fliis absorlx'd seruin-vacniie givt*s only a very moderate reaction, 
and seems to induce in the blood ol the iiiociilattsl jx-rson-t a satisfactory 
amount of antibacterial substancc-s as well as antitoxin. 

Dyshackta. - This is a vaccine pivparcsl according to .1 special method by 
lioehneke. . 

Lipovftcitne - A v.iccine consisting ol an oil eiiiidsion of dysentery bmilli 
lii'i been prepirt'il accordiiig,to la' Moignic's method The ireaepon is said 
to Ix' mild. 


C. PSEUDO-DYS£NT£RIES. 

Definition.'— Pseiulo-dyscnteries are diseases other lliaii tJiose 
defined abovt*, wliich give rise, to diarrluea, with the passage of blood 
and mucus in the motions, and are sometimes associated witli 
abdominal pain and tein'smus, and may reiuHly, on superficial 
examination, be mistaken lor true dysentery. 

Remarks.' -It should, however, be imtcd that the term ‘ pseudo- 
dysentery * has been used by Kruse to signify a form ot bacterial 
dysentery cfimmonly found among inmates of lunatic asylums, and 
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later to denote every variety of the disease not caused by the Shiga- 
Kruse bacillus. 

/Etiology. — The most common causes of the pseudo-dysenteries 
arc cancer of the intestine, especially of the rectum, inflamed 
piles, gummata in the rectum, cancers of the large bowel other than 
the rectupn, and intussusception. The native habit of eating 
the small bones of fish along with the flesh is apt to cause irritation 
of the rectum and a pseudo-dysenteric attack. Inflammations of 
the broad ligament, especially on the left side, are apt to be con- 
fused with a mild attack of dysc‘iitery. Poisons, such as mercury, 
ptomaines, ricin, abrin, etc., may also produce s^nnptoms resembling 
dysenteric attacks. Proiit has described a form of dysentery in the 
Gambia due to drinking-water containing the excreta of locusts. 

Diagnosis. — The diagnosis of these various conditions has already 
been discussed in the Diagnosis of Bacillary Dysentery, and need 
not be repealed. 

Treatment. -- 'I'he treatment must be adapted to the specific com- 
plaint. while the bowel symptoms may be relieved as indicated 
under the treatment of Bacillary Dysentery. 
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CHAITKK LXXrX 

INTESTINAL SCHISTOSOMIASIS 

Syiionyiu> - Dcliiiition ■ - History — Clitnalology -- - .ICliology — Patlvilogy 
— Symplomtilology —Ditignosis —Prognoses rroatment- - Prophylaxis — 
Relcrcnccs. 

Synonyms. — luioslinal hilitaizit Korlal bilhar/iosis, ilcpala billiai ziosis 

Am-'Hoaii bilharzioiis. M-uisdu's h.ir/iosis, M.iuson's (Iisimm*. 

Definition. -Intostinal Itilharziosis is jiifrctidii willi Schisiosnma 
numoni Sainbnn. 1907. Hu; oggs <if which Jiivatlc and irritalc the 
intestines and the liver, and cause inllaniination. , 

History. ■ It has Iniig Imvu known that the eggs found in cases (»l 
iiPestinal, ri'ctal, and hep.atic bilharziosis are laterally spined, as 
Bilharz pointed out in 1.S51 : and Sonsino one*' stated that the two 
worms must belong to dilferent s]>ecies, l)iit this statuneut did not 
attract attention, in Maiison Jirsl .snggest<‘d. on grounds of 
dissimilar googra])liical disiribiition, that tliese eggs niiglit Ixdong 
to a new species of Schistosoma, and in upy Sainbon showed that a 
separate speeies really did exist, t ailing this .S', maasoni, in which 
he has been snpjxirted by lloleomb, J'irket, l^roden, (inm. and 
others, though o])pose(I liy the great authority, Looss. 

A description ol the adult worms has been given by Da Silva 
and by Vlu, conlirming the dilferent iat ion oi tlie two s])e( ies. 

The fart of the exist eiiee ot a separate disrase eaiised by the 
hH eral-spined eggs of .S', mansmii is sii])j)orted by all aiitliors who 
have studied the disease, in America. wJure the jiatien'^s are said 
never to have «*ggs in tlu* urine, and never to siiifer iroin urinary 
schistosomiasis. It is further sn]>])orted by ilie work of Mat bis and 
Baujoau on a case from (iaudelonju*. and by that of Turner in South 
Africa. Flu, after examining i.ooo e.ggs from fifteen cases of 
intestinal schist o.somiasis in l^iramaribo. iievei found one witli a 
terminal spine. Reference may also be math* to k(*talle’s jiaper on 
' Bilharziose Intcstinale.' iniblished in Kjoj. to Madden's work in 
1907, and to Symmer's work in ^902 and 1906. from the latter of 
which We have taken our two illustrations, l^cference must also 
be made to the admirabh* exposition of the di.sease bv MatJiis, Noe, 
and Leger in 191J. fn 1914 and 1915 Leiper thorouglily cstablislied 
the species .S\ mansoni, and worked out its life-history. He lias 
traced the life-eyele of the parasite tliroiigh tlie snails to its adult 
condition in rabbits, guinea-pigs, and man. Lutz has published 
his extended researelu^s into the disease and its parasite as seen 
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in Bahia and Norlliern' Brazil. It will thus be seen that the 
recognition of the disease is becoming generally .'iccepted, although 
this was by no means the case when this chapteV was first written. 

Climatology.— As far as is known at present, the disease exists in 
Egypt, Central Africa, Uganda. South Africa. Ihc Belgian Congo, 
Central, South, and North AnuTica, and the West Indies. In 
Brazil it is confined to the northern districts, being unknown in the 
South. In Venezuela it is common around (‘aracas, where its 
intermediate host is believi d to be Planorbis fnitadelupensis Sowerby 
by Iturbc and CW)nzale.z. 

/Etiology. — The cause of the disease is Sc/iisio^nma mansoni. The 
description and life-history of the parasite is given in Chapter XXIV., 
P- 587- 


*■11 


Fig. 7O8K.- -('ekcakla of Schistosoma mansom 
I'ROM J*lavorbis boissyi, ' 


Fn.. 7().A.- -AriRAcioii M 
0 V Schist nso m u m 
mansom. 

( Photoniicrograpli.) 

Pathology.— The worms live in ihc portal vein, but are especially 
attracted to the bowels, in the capillaries of wliich they, lay their 
eggs, which burst those vessels, and escajn* into the mucosa, causing 
therein a dense cellular infiltratioi\w'hich leads to a thickening of 
the coats of the bow'cl, and to the formation of papillomata, which 
may become detached and form ukors. Dense fibrous infiltration 
of the peritoneum may also occur, and contain both eggs and 
worms. The mucosa of the bowel is protecU'd by a quantity of 
mucus. In the rectum the mucus membrane 'i*? apt to become 
hypertrophied, and to grow, forming largo polyjxJid masses, or 
adenomata, which may protrude through the anus. The ova may 
affect the subcutaneous tissue of tlie sacral and coc cygeal regions, 



I'm. 708c.- -Planorhh hotssyi. 
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Fig. 7(19. — iNTKbTlNAL SCHISTOSOMIASIS, 
(After Symmers.) 

Polypoid growth:* in descending colon. 
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and cause dense cellular infiltrations, giving rise to fistulse, which 
mav spread and infect a large cutaneous area. 

When the ova reach the liver by the blood-stream, they give rise 
to fibrous-tissue formation or an abscess. The surface of the liver 
shows in places a whitish nelwork and also flat , china-white plaques. 
On section a marked increase in (rlisson’s capsule may be seen, the 
portal vessels lying in circular or slightly oval' areas of*connective 
tissue. Gall-stones may also form round the ova in the gall-bladder. 
The pancreas and spleen may also be infected, and the vulva and 
vagina. 

The ova may also reach the lungs, causing a chronic interstitial 
pneumonia, and, passing through these organs, may enicr the heart 
and the general circulation. 



Fig. 770. — Liver in iNiEsriNAi. ScHisTosoMiAsib 
(After Sj'nimcrs ) 

Shows the incn'a.se of fibrous tissue in the )x>rt.'il cunals. 

Symptomatology.- -I'he incubation period serins tube one to three 
iiioiiths. The clinical appearances of the disease may be classified 
into foiu- varieties: — 

1. Slight infections. 

2^ Schistosomic dysentery. 

j. Schistosomic tumours. 

4. Schistosomic fever. 

SligM Injections . — In these cases there are no symptoms, and the 
disease is discovered by the t;xamination of the faeces by a microscope. 

Schistosomic Dysentery- -The symptoms resemble those of chronic 
dysentery, consisting of pains in the abdomen and the passage of 
bipod and mucus. The faeces contain the characteristic ova. 
The attack begins with a hypersecretion of mucus, followed by 
frequent small motions containing but little faf^cal matter and much 
mucus. The result of these frequent motions is to cause prolapse 
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of the recliini. Papillomatous growths may form in the rectum, 
and can be distinguished from piles by their large number. They 
may protrude from the anus, when the removal and microscopical 
cxa.mination of a small portion will clear up the diagnosis. When 
the lower part of the rectum is involved, much agony from tenesmus 
and constant desire to defa*('ate is experiem od. The rectal prolapse 
becomes very distressing, as it has to bt* constantly replaced by the 
patient himself, and as both the mucous membrane of the bowel 
and that of the anus become much inflamed and irritated. 

Incases in which then* is much sch*rosis. w'if li a scarcity or absence 
of polypi, the dysenteric symjitoms are not so marked. On the 
contrary, the peVt ie.nl coiujdains ot constipation, not rclievable by 
ordinary methods, alternating with bouts of diarrha*a. 



h’lo. 771. — PJ?OLAP^F OF TfllC KfcTI'M IV INTKSIINAI. SCHI.sTOSOMlA&lb. 

(From a plir)iufrr;ipli l)y Chrislophcrsdn.) 

Sc/iisl(fS 07 Hic 'famours.’ When an i-nia(ial<*d iiatieiil in one of 
the endemic n*.gions is examiiie*!. one or more abdominal tumours 
may be found in the region of tin* ca-ciim or cohm. Th(*se tumours, 
which are fairly hard, are vonuwhat niovabJe. and arc: usually 
elongated, with the long axis coriespondiiig to the direction of the 
long axis of the bowel in the region in which the tumour is lying. 
The tumour, accidentally discovered, continues to increase in size 
for months and years, whih* the patient becomes very emaciated, 
and suficrsifrom attacks ol colic at times. • 

Liver and Pancreas.- I'he liver may be found to be cnliu-ged and 
cirrhotic, the spleen also be enlarged, and there may lie signs of 
cirrhosis of the pancreas. 

If the patient removes from the endemic area, improvement w'ill 
lake place; but if he remains, then no cure appears to be possible, 
and he dies sooner or later from exhaustion. 

. Blood , — The blood in inteptinal schistosomiasis requires further 
study, but it would appear that usually there is a marked anaemia, 
with oligochromiTmia, slight leucocytosis, and vcTy slight eosino- 
philia. ^ 
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Urine . — In cases uncomplicated with the presence of S. hrnna- 
/obium there, is no albnmep, no sugar, and no ova in tlie urine. 

Schistosomic Fcver.~V\\x in 1911 reported that Schistosoma 
mansoni could give rise lo an illnt4>s resembling kalayama disease. 
Archibald has also called attention to thc! fact that intestinal 
schistosomiasis causi»d by S. mansoni is capable of pa>diicing a 
fever associated with splenomegaly, enlargement of liver, a poly- 
morphonuclear leiicocytosis and l3’mphocytosis. together with a 
diminution or absence of eosinophiles. I he absence of eosinophilia 
was constantly noted in intestinal schistosomiasis in contrast io 
urinary schistosomiasis wiieii th<* revt‘rse holds good. Two cases 
treated with an autogenous vaccine of the j)redomiuant coli organisms 
present in the st(K)is derived lieneJit ami lessened the symptoms 
of intestinal toxiemia. 

l 'rtiuirui lias been iH)lo<l hy l^awtoii, who re|>orts also presence ot eosinophiliii. 

Complications.- A case ma\' lx* complicated with urinar}' bil- 
liarziosis, auky]ostoini«isis. ancl other iiitestinal4>arasitic diseases. 

Diagnosis. -'FheMiagnosis must lx* nnulo by finding the charac- 
teristic lateral-spined eggs in llx* f;e«‘es. 

Prognosis.- I'll e progno>is is unfa\ounil)le. It must be noted, 
however, that in some casl‘^ the ])arasite does not give lise lo any 
distinct pathological sym])t<xns for a long time. One ot us has 
obsiTved in llganda several natives with eggs oi .S', mansoni in their 
beces, although tiiey were a])parently in good health. The stools, 
apart Irom the egg.^ ot the worm, w'ere normal. 

Treatment. C'hrisiopliersou has leconiineiuled the intravenous 
injection of tartai emetic (ant imoiiium tarlaratiim). He gives 

1 grain dissidve.l in oI distilled water, and diluted with 

two voliinus ot normal sal e at the time ot use. 'Die dose is in- 
creased by i grain every o er da\ until 2 giains are reached, and 
this dose is coiitiiiiied nut ,]o giains iii all have been injected. 
In children lie beg.in with J gram tor a ho}' ot ten years. Care has 
to be taken to avoid lu wio 01 cliioiiK' antimony poisoning, and the 
maximum dose for a boy ot ten i.s given as i grain, for an adult 

2 to J grains. The drug ap]H*ars to havi* a cumulative action. 

Christopliei'soiCs results have been confirmed by T.ow'. Taylor and 

others. 

PUix tnas may Ik; admiiiisfcuHl with tlu* j)urj>i)sf ol iTadu atin^^ila* worms, 
and symploiimtu tii‘aliiu*iit may In* can u*d out mciitioix'd under I'rinarv 
Uilharziosis. Madden advisc.s an eiiteroloniy and a I'lcaning out ol thc 1 h>wc 1, 
when a tumour can he tell, and a \VlulelK»iurso]>eration may bo done to relwve 
thc rectal symptom.s. Vinccnl ha.s .suggestetl t lia 1 large inl esi mal in igatioiiN uf 
a solution ol .sodium hypochlorite (S to 10 ])er i.dimi) should be given, and 
other autlioritie.s tannic arid eiiemuta (j per 1 ,o<k»). Soiilc autJionties recom- 
mend the intravenous or intramuscular injections ot ^alvarsan, and others the 
use of emetine. 

Prophylaxis. — Dtis is ba.sed ])rincipallyon Leijx r’s work. loitered 
water should be used for all peixmal purpost‘S. 1 1 this is not possible, 
tap-water |hould be stored for forty-eight hours before use, os 
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freshly discharged cercaiiae do not usually live in it for more than 
twenty-four hours. Chemical sterilization may be carried out by 
using sodium bisulphate tablets, each containing z grm. of the 
chemical. Two tablets arc dissolved in a quart water bottle. 
Leiper has shown that sodium bisulphate in a ailution of i in 1,000 
is lethal to the cercariic. h^or small detachments of troops in outside 
districts Leiper recommends that the drinking-water should be 
separated from ablution water, the former being sterilized by boiling 
or by tablets of acid sulphate of soda, while the ablution water 
should be rendered safe for immediate use by adding ordinary Cresol 
in the dilution 1 in io,oou. 
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CHAPTER LXXX 

EPIDEMIC GANGRENOUS RECTITIS 


Synonyms. — ('aribi (Brilisli Guiana), El biclio (Venezuela). 

Definition. -An endemic very c'onlagious disease of South 
America, and perhaps Fiji and other South I^acilic Islands, of 
unknown causation, and cljarar.teriztjd by dyM*nlerie symptoms 
leading to prolapse .lud gaiigrciie of the rectum, or at times to 
disease of tlio colon. 

History.-— Chalmers and Archibald, in 1914. drew attention to the 
fact that an eighteiMilh-cciiitury writer, D. L. F., in his w'ork 
entitled ‘ Traite dt‘s maladies })articulid*res aux })ays orientaux,' 
had described this diMuise in Brazil under the name of' bicho.' His 
report is similar to the latest information on the subject, which is 
curious. He wrote as follows:- - 


* 1)0 MaL OCK LKS roRTCa.AlS APPtLLENF HICHO.' 

‘ Los PortiiKais habitue/ au Ihesil ap|K‘lleut encore Ihcho. une inflamma- 
tion du Jondeineiit. qui esl egalemenl Ireqiienle (*t liani^iTciise dans ce pa^’s. 
elle esi loujours suivie du inal do tele, crci>reinte.s, grande chaleur on la partie 
malade, ct'qiic'l(|iieluis de la fu'vre Si Ton la iioglig^ il s'y fait cn peu de 
jours des iilccres veiiiiueux, <jiii out doiin61icii «iii nom de Bicho. 

* Ceux qui s<' iaveiit sou vent res parlies, si>nl nuiins sujets & cette incom- 
modite qiie ceux qui ne le hint pas. l>'<ilM)id (iii’tin s'en cioit 4kaquC*, il faut 
^tuver x>lusicnr.s fois le jour, la jiaitie a\tM' une decoction de limons, ^laqiiclle 
on ajoiitera qiielqiies giairis d<* sel. L’oii introdiiit aussi heiireusement dans 
rintp.slin, de.s petits qii.i! tiers de linion. 1 t cela arri>te qiielcpies-fois le mal tout 
court dans son coTiinieiiccmejit ; s'll v a ileja une corruption notable. Ton & de 
coiitume de cletnMiijK^r d<‘ la jxiudn* h dans de resin de rose, on de I'eau 

de plantain, etdece liniment I'on eu iinbilK* de jKdits linges, que Ton mot dans 
le iondement . Ajire-s I’avoir bieii elii\ e aver l:i dei oclioii de limons, quoy qii’il 
y ait de la lievre, il taut bieii se doniier garde de saigner dan.s cette occsuion, 
rexp^rience ayant hut connoitre cpie ce leiiiede est tort pr6judiciable: Ton {leut 
seiilement dormer fr^quemmimt les lavement anodi ns on duteisifs, ^uivant que 
la corruption on I'inflammation, sont plus mi moins graiules, et purger douce- 
ment sur la hii.* 


More tlian one hundred and fifty years latiir Ackers of Cura^oa 
gave Manson an account of the diseast* as seen in VimeziieJa. It 
appears to us that some endeavour should be made to discover the 
aetiology of this disease and to study it by modern methods, which 
ought to be easy in an endemic area where animhls arc attacked. 

Climatology. — ^The disease is apparently known in Brazil, British 
Guiana, and Venezuela, and with perhaps the addition of Fiji and 
Other i^anc]^ in the South Pacific. 
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iEtiology. — This is entirely unkiwm'n. The disease occurs in 
man and animals, fowls, do^'s and calves, and is said to he very 
contagious. The Venezuelan natives say that it arises from childreii 
chewing the green tender stalks of unripe maize. 

Pathology. — The disease ])resents two ])ath()l()gi(:al pictures — 
viz., a hif^h injection in the colon, which is rare, and a low infection 
in the rectum. 

Symptomatology. — ^'Fhe dis(‘ase begins as an itching about the anus, 
followed by symptoms of acute dysentery, which increase in severity 
until there is a constant discharge of blood-stained or greenish foitid 
fluid. Prolapse and gangrene of tlu' rectum may now occur, or 
convulsions may sii])erveiu‘. but in either case the patient dies. 

Diagnosis.- In an endemic area severe dysenteric symptoms in 
a native child would lead one to suspect the disease. 

Prognosis.' This is extremely bad. as the disease appe^ars to be 
always fatal. 

Treatment.’ Natives treat the disease by eneniata of strong 
hnnon-juice mix'ed with dilute rum. a dose of c;k>tor oil being given 
at the. same time, bjiemata and deciudions ot S/>igclia anthclmia 
are also ])rescribed. In children a portion of a lemon is roasted and 
inserted per anuin. According to local mitdical men, this native 
treatment is more c‘Hica<'i(»us than boric acid and similar eiiemata. 

Prophylaxis. ■ Nothing can be* said with regard to this until the 
disease is scientificallv iim-st ig.it ed ami its jctiologv discovered. 
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CIIAPTKH l.XXXI 

DISEASES OF THE RESlMRATOR\ 0R(;ANS 


General rcmtirks -Rhinilis .spaNtna Vtisuniolorki Ciaiigosa- 1 liiiuiimasis — 
KUinal ('hilopofii.isii Jaiit;iialiiliasi't yiu'iti'^ s])irocliaitira--“ 

Mroiicliial spir<»i iaelosis IViijiLidl lM«>nrIioiayc'o.ses - - i*uliiionriiy 
Jiotariliasis - J<elereiu cjs. 

GENERAL REMARKS. 

DrsKASUs <»i llu* I r^piralorv oi^ajis an «>! foiniiioii 
ill thi* tro])ics. in tin* loiin <>l iiniti*. or (lironir iiiilainiiMtiou «»1 lisp 
iiosc, tbro.'it, laryii\. bitnicln. <ii Pncimwnia is (anniuon 

than in ICiiio])*', and iimsl tMit-fiilly tli.ii^no.si'd Iroin piioiiiuoinc 
]>lagno, liver tibsci'ss. and nialai ia, by c«n eliil physical rxaininat i(»n, 
as well as by inuTos( (»]>ieal exaniiu«it ion of I lie spulum and blood. 
Live.r a1)M'ess may burst into the Inuf4 nr ])l(‘nial cavity, afid may 
cause the expectoration of a ]>ocnliarly brown and viscid spot inn. 
Hml^hyscmit nt^thinu tw v. laiilycominon. and all tyjiesol broncdiitis 
areniei with, tliongh iimi e randy than in ieinp(‘iat(' zone^. 

Phlhhia is coinmoii. and a]»pcars lo be iiu'i easing in llie J’'ast. 
but It must be r<Mnembered that the ]Mdmouaiy lesions ol ]Kiragoiii- 
niiasis, liistopLismosis. broiiehospiroi h M«)sis, and certain bronch<»- 
mycoses, closely simulate tJiis disease, and tJie exaniinal mn oi the 
spilt uni is inii)eralive. The occnireiice ol iN>i ocrj)htdus in ihe lungs 
must also be rememl)ered, and t he iulens4M*ongi*Mtion in heat-strt)ke. 
I'licre arc scviTal conditions wliitdi <k*serve s]»ecial mention with 
regard to tropical disease. 

RHINITIS SPASTICA VASOMOTORIA. 

Synonyms.- -Khinitis iwrxosa. ('oiy/a <^])asmodi( a. Dinpiier iro])i- 
eale, 'Iropical hay lever. 

Definition. - -A rhinilis (-liar.ictej-ized by lils ol snee/ing, wilJi 
the production of much nasal mucus, and obstruction ol the nose 
from swelling of the mucous membraue ov<t lln^ turbinateil bones. 
The affection has tiui grealest resenibl.in«'e to hay le\cr. 

History.- -This disease appears to lia\e luu ji iiist described by 
Zi'gers in 1901, in Batavia, while Brero gives a* full description in 
Mensc’s ‘ Tropenkrankheitcii/ and we have seen .several cases in 
Coyloii. 0*Zoiix has recorded numerous cases in the island of 
Reunion. 
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Symptomatology ii— The affection is characterized by attacking 
adults, in whom it Causes violent fits of sneezing, lasting from a few 
minutes to two hours, during which time the victim sneezes ten to 
seventy times, while fluid pours from the nose, tears roll down 
from the eyes, the conjunctivas are injected, the eyelids swollen, 
the head aches, and the palietit is unable to do his work. The 
attacks are repeated constantly, and may take place several 
times during the day, or may not recur for weeks. They niay 
be associated with or followed by dyspnoeic conditions resembling 
to some extent asthma. At the beginning the mucosa of the' 
inferior turbinated bone may appear hypericmic. but haler it 
becomes swollen, and lias a macerati^cl ap])i‘arance. The disease 
therefore closely resembles bay lever, bill is supposed to be caused 
by dust acting upoji the nas:ii mucosa of persons, tluj resistance of 
whose nervous system Jias been lowered by long residence! in the 
tropics. We have frequently met with the disease in people 
exposed to the dust of tea an<l cojua. 

Treatment. — I'he* only sueeesslul treatment jn many cases is a 
change of climate, when tlie symptoms stop at once. When the 
patient cannot havi* a change of iliniate. atropine and strychnine 
pills, or small doses of quinine, may herecemmended. and locally a 
spray of a solution of cocaine (J or i per cent.) and adrenalin 
(1-2 per cent.). 

GANGOSA. 

Synonyms. — Rhinopharyngitis mut ilans (Le> s) : Ciraimlonia 
gangrenosum; Kaiiiiiloma (Fiji). 

Definition.— -Gangosa is an ulcerative condition ol Hie palate, nose, 
pharynx, and skin surfac<*s of the body, of unknown cause, tliough 
possibly a late sequela of yaws, wliich slowly .spreads to tlie nose 
and lar3nix, destroying cartilage and bone, and causing much 
deformity. 

History.— The disease amiears to have been first described in 
1828 by a Spanish Royal Commission to the Marianne or Ladrone 
Islands under the name ‘ gangosa,' which means ‘ nasal voice,' and 
is derived fr<»m gan^oser, ‘ to snuffle.' It was careliilly studied by 
Seligmann in British New Guinea in 1898 and 1904, who describes 
the implication of the skin of the face, and draws attention to the 
fact that* it is the disease described by Sir William MacGregor as 
lupus and by the white rcsilents as cancer. In 1906 the disease 
in the endemic area was studit^d byFordyce and Arnold, by Leys 
in Guam, an island to the south of the Ladrone Islands, and by 
Mink and McLean in the Ladrone and Caroline Islands. In 1907 
a paper appeared b^ Miisgra\e and Marshall on a case from the 
Butanes Islands, Z2o miles noith of Luzon, and by Stitt on a case 
in a Euro^an in Guam. It has been studied by Angeny and Kerr. 
Breinl has found it on Murray Island, and thinks that it closely 
resembles the condition known in Fiji as Kaninloma. 

Climatology. — Theie appear.s to be an endemic Area for the 



CUM A TOLOGY^HISTOPA THOLOGY 1877 

disease, it being common in the Batancs Islands (where the cases 
are mistaken for Irarosy), in the Ladronf^ Islands, Guam, and the 
Caroline Islands. Cases occur also in Fiji, Murray Island, Panama, 
British Guiana, Ceylon. Nevis, Dominica, and Equatorijil Africa. 
In the Anglo-Egyptian Sudan there is a disease closely resembling 
gangosa, though probably syphilitic. 

Atiology. — ^Daniels and several other authors believe it to be a 
sequel to yaws, but Rat is opposed to this, as Jire Mink, McLean, 
Musgrave, and Marshall and Angcny, who point out that the disease 
is absent or very rare in many countries where yaws is common. 
Kerr, however, has noted that yaws is an almost constant antece- 
dent of gangosa. Alverez suggested that it was syphilis, but 
Musgrave, Marshall, and Leys are o])poscd to this, because no 
syphilis exists in Guam, where gangosa is common. There arc no 
signs or sjnnptomsof syphilis in this disease. Treponemata cannot 
bo found, and mcircnirv is without eitecl. It is not leprosy, because 
of the absence of nodnhis, infiltratifni, aiuesthesia, and Hansen's 
bacillus. It is disyiiguished from epitlielioma By the absence of the 
histological characters and met asl uses, as well as by the rapid onset 
and protracted course, ft is exclude(l from tuberculosis by the 
absence of Koch's bacillus and other syin])toms of the dis<iase, and 
the failure to inoculate guinea-pigs successfully. It may therefore 
be a separate disease of unknown causation, though we believe that 
it is probably a late manifestation of yaws. Schiuilter regards it as 
a sequela of a special variety of yaws. It appears to bo equally 
common in males and females. 

Pathology,- -It appears to luigiii sometimes as a sore tliroat or 
coryza, or as a tubercle on the ]>ala 1 e. In uny case, an ulcer soon 
forms, which, though superficial at first, eats through cartilage and 
bone, with periods of quiescence and of activity. This ulceration 
is due to a necrosis of the tissue element s. with very little reaction 
on the part of the body. Tliis reaction is apparently limited 
to a small-celled infiltration, some ginnt-cclh'd formation, and 
proliferation of bloodvessels with formation of granulation tissue. 

Morbid Anatomy.- I'he post-mortem may reveal signs of some 
concomitant affection- -for oxam]>le, tuberculosis, pleurisy, or 
cardiac hypertrophy — ^which have nothing to do wijh the disease, 
the important features of which 10*0 ulceration and destruction, 
together with scar formrftion in the larynx, phiu-ynx. palate, nose, 
and perhaps llic antrum of Highmore, 

Histopatholo^. — ^Microscopically, the following changes are ob- 
served as the diseased area is approached from healthy tissue: First 
there is an oedematous infiltration, then an infiltration with round 
cells, which are principally lymphocytes, associated with another 
variety possessing more protoplasm, and a* small dark nucleus. 
Sometimes there are giant cells and prolifcjating vessels, and there 
are always haemorrhages. Then comes a layer of necrosis, forming 
the surface of the ulcer, at the edges of which the epithelium can be 
seen sending processes into the subcutaneous tissue, which consist 
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of l:irgc vacuoliitcd cells with pale vesicular iniclei. Some diplo- 
cocci. micrococci, and bacilli have been noted, but no acid-fast 
bacilli or Treponemata have been S(*en. 

Symptomatology.— -The disease begins soine.t lines as a sort; throat, 
and on examination a nodule inaylie seen on t he back of t he j)harynx, 
t lie posterior pillars of the fauces, or t he edge of the soft palate. This 
becomes a superficial ulcer cover<‘d with a brownish-grey slough. 
This ulcer s]>reads rapidly at first, but more slowly later, and cats 
away first the sofi iparts, and then the bone ol the palate, the nasal 
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(From .'I phologr,i]ih bv Arnold.) 

septum, and the cartilages of the nos«t. so that the .skin falls in. and 
the nose, and mouth an* converted into one cavity. It may then 
extend on to the fat e or lip, or affect the larynx. Wlien it spreads 
over the face it may involve thv «*velids. erode the cornea, and even 
destroy the vision. In .s(»mc advanced rases the entire front of the 
face is rjjplaced by a large o])(*ning ringed about by foul ulcers. 
Sensation is diminished over the uher, and a most objectionable 
odour is exhaled, while a slight discharge of granular and necrotic 
ddbris is generally present. Tlic ulcers may also appear on the 
skin of the extremities or on piirts of the body not usually covered 
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with the clotliiiig. At times the ulcers may remain quite super- 
ficial, spreading at one edge while healing at another. Scarring 
similai- to that seen after burns may result, wliicli by contraction 
may lead to obliteration of the i)alpobral fissiiros. the nasal orifices, 
and to reduce the size of tlie mouth, as well as to produce great 
deformities in the hands and feet. It may cause a clironic osteitis 
resembling that seen in syphilis. It appears to be in* some way 
self-limitcdi as it does not attack the* trachea or genital organs. 
The ulceration may prtJgress continuously for a period of ten to 
t hirty-fivc years, or it may advance at certain times and be quiescent 
at others, or it may cease at any time, leaving a chronic ulcer. Its 
duration varies, tliercfore, from a lew niontlis t(» many yeiu’s. 

Willi regard to the lilood, Musgravc and Marshall report that 
th(iir case showed no marked hnicocytosis and no abnormal elements. 
The hiemoglobin was ^<1 j>er cent., tlie leucocyies ii.6oi» per cubic 
niillimoTre, the small lyinpliocytes lo pel cent., large lymphocytes 
4-() per cent., polymorplionuclears ])er cent.. eosin()]>hili-s 2-(> j)er 
cent., baso])liilrs 0*4 ])or cent. Wasserniimil's rear-tioii is often 
positive. Kerr bc^i<‘Ves this to be due to pregrissi'd yaws. Noguchi's 
cuti-rcaction may be po.sitive. 

The disease lioi limited to the throat mid nose, but. as .already 
stated, may spread to the face or aj>p(;ar 011 tlie extremities, but as 
a rule the. general lieallh is but little atfected. 

Variety. — A fulminating variety has been described by Mink and 
McLean in children, which is fatal in forty-eight hours, and ch»sely 
resembles diphtheria, without, however, the presence of the specific 
bacilli. 

Diagnosis.- The diagnosis lias bei ii prai tically discussed in the 
/IStiology, and need not be. repealed, exeejd to say that it must be 
made by a process of exclusion. 

Prognosis. — The disease is rarely fatal, and all cases tend to ulti- 
mate recovery, but the course is viry long and the disfigurement 
great. The general health is also good as a rule, although de.ath 
may take place from intcnairreiit disorders, such as tuberculosis, 
dysentery, and other internal causes. 

Treatment. — ^Mercury is useless and pot.assium iodide has little 
action on the condition. Salvarsiiii and neosalvarsaii, or their 
substitutes, seem to give much belter results. An 'application of a 
strong solution (i per cent.) of permanganate, of potat^i is rccom- 
moiided as a deodornnt , and local application of tincture of iodine or 
the actual cautery. 

Prophylaxis.- -Nothing definite can be said under this beading^ 
as the jetiology is not known with certainly, but sc*grc*gatioii of the 
patients in a colony or .siiecial hospital until tliey are cured is advis- 
able. In Guam, according to Angeny. Hie. disease is steadily 
decreasing, thanks to the measures t.ak(*u ol segregating the patients, 
and possibly to the thorough tre.atment of yaws pationts, and also 
j-)robably to the imimvi-ineul in general sanitation since the 
America]) occupation. 
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HIRUDINIASIS. 

Definition. — llirudiniasis is the invasion of the nose, mouth, 
pharynx, or larynx by leeches. 

Remarks. — Leeches have already been described in Chapter 
XXVII. (p. 683), when it was mentioned that they were apt to invade 
the nose, mouth, pharynx, or larynx. Masterman has given a very 
excellent account of hinuliniasis as seen in Palestine. 

Climatology. — Leeches ar-e most troublesome in Algeria, Palestine, 
and Ceylon, less so in the Philippine Islands, Java, Sumatra, 
Australia, and Japan. 

Aitiology. — It is the water-leech, which lives in springs, which is 
the cause of the trouble to man. as it is apt to be swallowed with 
drinking-water. This is piu-ticuhirly liable to take place when the 
traveller drinks tlie water hastily at dusk. 

Pathology.— The leech, when in the mouth, nose, pharynx, or 
larynx, docs not suck blood until gorged, and then detaches itself 
from the affected part, as is the rule when it attacks the skin, but 
apparently bites and sucks a little in one place, :ind then passes to 
another, and bites and sucks again, and so on. Of course the sites 
of the bites bleed, and hence the patient may in course of time 
become very anaemic, and even die. It is hardly likely that a leech 
could live in the stomach if swjillowoil, thougirsuch an occurrence 
has been destTibed. 

Symptomatology. — ^'riie jiatient usually knov^'s that he has 
swallowed a leech, and has hilt the animal catch hold of the nnu'osa 
of the pharynx during the swullowiiig the water. But children, 
and even adults, may he <piite unaware of the accident having 
happened. The most im])urtant sign is the bleeding from the nose 
or mouth, or the hawking up of blood from tlie pharynx, or 
hflemoptysis from the larynx, accompanied by a short irritating 
cough, dyspncea, and somet hues cyanosis from the impediment to 
the respiration. Rhiuost'ojiie or laryngosc'opic examination may 
be necessary in order to see the parasite, and will require to be done 
with cocaine. In the larynx the head of the leech is usually fixed 
just inside or outside of the vocal cords, and the body may flop 
backwards and forwards witli respiration. 

Diagnosis. — ^'riie bh^eding and the examination with a nasal 
speculum br a laryngosc'ope make the diagnosis easy. 

Prognosis. — ^This is usually good if the parasite is removed in 
time, but if left for long, removal may be too late, and the patient 
•succumb. 

Treatment. — Apply a pledget of cotton-wool soaked in 30 per 
cent, solution of cocaine to the parasite. This produces a paralyzing 
effect on the animal, and it can then be removed. As, however, the 
drug re^uiles some time to act, and the leech might fall from the 
larynx into the trachea, it is advisable to make the patient lie 
prone on a couch, with the head hanging over, when the paral3md 
^ parasite will be coughed up. ^ 
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Prophylaxis. — ^Filtration of the water will prevent the parasite 
entering the body. Masterman says that a kind of carp, Capo'eta 
Jratercula, will keep the water free from leeclios. 

RHINAL CHILOPODIASIS. 

Definition. — Khinal chiloporliasis is the invasion of the nose by a species of 
theChilopoda (see p. 7.^0). * 

JEtlology and Symptomatology. -The Chilopoda have already been described 
in Chapter XXVIll.,and it has been pointed out lh.it OeaphUiia carpophagus 
Leach, G. similis Leach, G. electricus Leach. G. coplmlicus WfKxJ, Lithobtus 
forficatus Leach, and L. tnclauops have been found in the nasal cavities, 
causing inflammation, with at times a great flow of mucus, while at others 
there is a stoppage of the discharge. Associated with this flow there is head- 
ache, with more or less marked remissions at times, and also general symptoms, 
such as convulsions, angina, dyspnoea, etc., whii hare thought to be produced 
reflexly by stimulation ot tlie fifth nerve. 'J'he symptoms arc thought to be 
produced mechanically, and not to be due to any action of venom .secrctcKl by 
the parasite. 

Diagno.M.s is to be niiuh* by excimiiiation of the nose by a speculum. 

Treatment. — 'L'he affection is not sisrioiis. and often ihe parasite is expelled 
by merely sneezing, ^lore rari*lv chlon itorm-w.it er in|(‘ctiotis, snuff, eaii-de- 
Gilognc, or turpentine injec tioii^ are necMh'd. Still moie rarely will a sinus, 
.such as the trontal sinus, ro([uire to lieopencsi. 


LIN6UATULIASIS. 

Liugiuiiula serrata Frdlich, 17 has bi^cti found occasionally in the nose of 
man in Europe and 111 the tropics (vit/c p. 73 j). 

RHINO-PHARYNGITIS SPIROCHATICA. 

Definition.- -A rhino-pharyngitis cliiirai'torized by the presence 
of numerous spirocluetcs in tlie nasiil and ]>IiaryngeaI secre.tion. 

Historical and Geographical.— -I'h is affection has been described 
by Castellani, who lias found cases of it in the tropics, in 
the Balcanic-Adriatic zone, and one in England. 

ABtiology.- In tlie nasal and ]>haryngea1 .secretion large numbers 
of spirochactes are present at the beginning of tlie attack, while other 
organisms are practically absent; in a later stage, however, bacteria 
are present in great abundance. The spiroclucte found — Spiro- 
schaudinnia minuta Castellani- - is very delicati', more delicate than 
S. bronchialis. It can be ])ut in evidence by tlie ultra-microscope, 
or by staining with various modifications of Roinanowsky, the best 
for this particular spiroc.luete being a]>parently Jenner'smMification. 
Silver methods of staining (especially using Fontana-Tribondeau*s 
technique) give good results. In preparations stained with 
Romaiiowsky, or other modifications of this method, the organism 
takes often a pinkish-red or purplish tinge. The lengt li of t he organ- 
ism varies from 3 to 10 or 12 or more microns. The beginner should 
be careful not to mistake for spirochaetes undulating fibrin threads, 
particles of detached ciliated epithelium, and detached cilia. 

Symptomatology.— The affection does not clinically differ from 
an ordinary attack of coryza. There is sneezing, sero-mucous nasal 
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discliarge, occasionally a sliglit cough. The patient' may complain 
of headaclie, and there may be some slight fever. 

In a few day.s, as a rule, all tlic sjmiplonis disappear, but occasion- 
ally the affection m.ay run a much longer course, and may sjnoad 
to the larynx, trachea, and bronchi, lii two cases of bronchitis 
following an attack of s])ii Oi ha;tic coryza abovi* described Ciistellani 
observed in the cxpecloiMtion tlie same type of spirocha-te, and 
it would a])pear, tliercloic, that there may be several types of 
bronchial sj)iroch.'etosis. 

Diagnosis.- -This is based on the micr()Sco]>ical examination 
of tlio nasal and pliaryngeal s(‘cretiou. The beginner should be 
careful not lo rec(»giii/e as spiroclueles detachoil cilia and segments 
of undulating fibrin ilm-ads. 

Prognosis.- This appe.u t o be fa\ 4)in alilt*. 

Treatment. -A c.Lrln)lic cnc.iine spray (earbolif* acitl 3 minims, 
coe<iine hy(lroclih>ride 1 grain, watei 1 ounce) will be found useful. 
As]uriu. pyi’amhhni. au<l ([uinine may be administered inlenuilly in 
5 grain doses thre^' or ftmr times ilaily. In cases rimniiig a pro- 
tract eil course arsenic may be tried. • 

111 a t<*\v 1 asfs (>I ii:is4>-]iiiai M)^>Ltis proi vilinR, iit limes, lyjmal lases ol 
hroiu hos|)iro( lifTtusis the iwi'nil anil ]iharyiipeiil sedelion iiuiv contain .S. 
ImtHchialis, tlioii^li 1 In." isiare. Seveial a^tiulo^ic al tyiie.sol na.->al spxr()ehxto.sih 
might Ihereloie he. pciluips. ili^tingiiislK-d. In tin* tiO])i(s one eonie.s iurus^ 
(jiv.ishiiKilly iih'er.iti\<* afift tioiis oJ ihc nose, with pieseiuc'of imitiktous roarse 
spiiru.ha tes and lu:>in*ni •«. but tlit'se t.ondit]ons ha\(‘ nothing to do 

with line rliin<»-j)haiyngilis sjukm h.etua. 


BRONCHIAL SPlROCHiETOSIS. 

Synonyms.- -Castellani's bronchitis (GaJh \’akTio}. Siiirochclosc 
bronchopuliiionaire de Casicllani (Viollt i. Hroncliite sanglanle 
(\'iollcb 

Definition.- A ty]>i* of bronchitis and broiu ho- alveolitis charac- 
terized by the presence ol enormous numbers of sj^irochates in the 
expectoration. 

History.-- 'J'he affection was described by Castellani in 1903 
and i()0(>. He named the causative spirochail e .S', hronchialis in 1907. 
Castcllani’s lindings were speedily eonfirined hy Branch, in 1906 
and 1907, in Kingstown, St. Vinc<*nt. and by Jackson, in 1908, in 
the Phili;)pine Tslands. In igia) Waters* described numerous cases 
of the disease occurring in bidia. and Phaleii and Kilbournc a case 
in the Pliilippiiu* Tslands. whei» , in 1911. Chamberlain recorded two 
further easc*s. 

In 1913 Clialmers and O’Farri'll carried out an investigation 
on the malady in the Sudan, and succeeded in reproducing it in 
a monkey. In 191-f 'I'aylor investigated tlie condition In Uganda. 
In 1915 Fiinlham published a clas-^ical jiaptT on Spiroclicia broncliialis, 
studying it coin]>ietely from a morphological point of view, and de- 
scribed its granular stage and the iiitracellnlar forms of the. parasite. 

In the .same year Aiacfie rejxirted cases from West t Africa, and 
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Gain Valerio recorcled several interest iii.t* cases of the malady in 
Switzerland, and 1 airie one in S(Tlna, I n 1 0 1 7 Galli Valerio recorded 
further cases in Switzerland. In 1917 X'iolle first discovered tlu* 
alTectiou in iTance. making a very coini)lete inwstigalion and 
publishing numerous jiapers on it. Viulle^ observations stimiiJaled 
furthiT research in I'rance. and a number of cases of tlu* malady 
were rei)orted bv Bine, Dide, and RilxTeaii. by Ntdler, !)y*l>alimieV, 
by Bar]>ary, and others. Ala>ckhas tU*s(Tibed a case in an bhigli'^h 
soldier in the North of Ilaly. Villa and, latei, Corvetto have 
rccordcid cas(‘s in South America. 

Geographical.— -'rh(‘ disease has ])robal)ly a c/)smo])olitan dis- 
tribution. Ti has been found in Ceylon. India. Philip]nnc Islands, 
China and Indo ('liina, Xorlh and P'qnatorial Africa, being 
cspeciallv common in the Sudan. Wist Indies. America, and 
recently in Europe* in t lie Balkans. Italy, Switz^rLiud. T'rance, and 
EiiLdand. 

etiology. - -Tin' disease is <liie to S. f>r(nirJn'(iIis Castc'llani, 
1007, 'I lie i>.ir.ii^*ie 1 ms been further Hive'll iga ted by si veral 
observiTs. and in a masti*rlv manner, in 191b I'aulliam. who 
desc'ribed its coci oid anti intraeellular stageh. The organism is 
evlremely polymor'|)liie. bi'ing very variable in length, thickness, 
and tin' number of w.ives. One may distinguish thick and thin 
forms, hmg, short, and interun'dialo lyiu'S. The length may vary 
betwc'on 5 and 30 mierons, its breadth between 0'-2 and o«b*mieron. 
A number of llie parasit es ai e between 14 and ib niicrnns. or 7 and 10 
microns, the latt(T resnltiiig. as shown by Faut ham. from transverse 
division of the tonner. 

The einls are. of variable slia]»e. but mostly somewhat acuminate. 

The iiuniber of s]>irals varies bolweeii two and eight. Flagella 
seem to Jx' absent, lint l\intham has noticed the ])resenc.i* of a 
delicate jin'inbraiie or ' crista ’ in (oriaiii bjiecimcns. 

In fresh ]ire]Mr4ilions .Vi'. hyonthitilis is actively motile for only a 
short tune: the motile pli.ise. as deiiumsl rated by Fantliani, is siic- 
cefded by one of granule formal ion the granules or coccoicl bodies 
r('pres('nting a resting slagi* from wliieh lU'W spirocha't (‘S develop. 
Fantham has carefully coni])ared S. broncliialis with the common 
mouth spirochietes, and has come to the conclusion that tlu'y differ 
in several f(*alures. 5, hionchinlh is more actively motile than the 
oral spirocha't es; it dics,*as observed first by Chalmer s an#lO ‘Farrell, 
and later by Taylor, very cpiickly in fresh preparation‘s, whih' the 
oral splrochades may live for hours outside the liumaii moutli. 
Coccoid bodii's are much more frecpiently ]>roduc**d by N. hrovchialis 
than by the spiroclueles of the moutli. Intracellular stages are 
occasionally seen in the case of S. hronchialia, but not m th<' case of 
spirochietes .b'oni tin' month. .S', hronchiitfis stains with more 
dilTiculty than the oral spirocha'ies. is slendenr tlian oiu' of them, 
.S. hnccnlis, and does not a]>pear to produce' jwMido-meinbnmes. 

Predisposdng Causes.- -A chill acts, in our ('xpericnce, as a very 
import ani? predisposing or secoiuhiry cause. 
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Experimental Reproduetion.— Chalmers and O’Farrell have suc- 
ceeded in reproducing the disease in monkeys. Cases of human 
laboratory infections have, been recorded by some authorities. 
Attempts to infect guinea-pigs and rabbits have failed. 

Method of Infection. — Infection takes placcfromiiifectcd to healthy 
persons, the spray exhaU'd in coughing, etc., being contaminated 
with the* spiroclic'etcs or, more probably, according to Fantham, 
with the resistant coccoid bodies produced by S. hronchialis. It 
is also probable that a certain number of ptTSons may harbour 
5. hronchialis, and that a chill or any cause rlecreasing their organic 
resistance may induce an incr<‘ase in its virulence in the same way 
that a chill may act on the pneumococcus. To this latter possi- 
bility Viollc and otluTS liavc called attention. 

Symptomatology.— Three types of the disease may be distinguished 
— ^the acute type, tin' siibiicule t\']>e, the chronic type. 

Acute Bronclwspirocheetosis.- -In tlie acute type the patient 
feels chilly and develops lever, wliich generally is not very high, 
rarelj' excec^rling i(\V' F. 'Hie fever may last between two and eight 
days. The patit^ul c^nighs a gre^at deal, and nifty have rheumatoid 
pcams all over the body. 'J'he ex])eeloration is scanty, iniico- 
punilcnt, very seldom containing traces of blood. In most cases 
the gem^ral condition of the patient is not much affected; in others 
the patient feels very tirt‘d and ill. 

Subacute Brofichaipirochaiiosis,- -T\\o attack begins suddenly or 
gnaducally. and lasts between two and several weeks: in many cases 
there is very little or no fevir. and the general coiidil ion of the patient 
may be fairly satisfactory. The c«>iigh is freqiumt and there is often 
expectoration of pink jc'lly-like mucus, and true luemoptysis may 
take place. The physical c^xainination of th(‘ chest may reveal 
nothing at all, or only signs of simple' bronchitis ; but at t imes patches 
of slight duluess witli crepitations may be observed, 'fhe Wood may 
show a slight d«'gree of amenii.i, Inil the number of leucocytes is 
normal, and so is tlic diiferential leucocytic count. 

Chronic Bronchospirochielosis.— C\\n.m\c broncliial spirocha'tosis 
may follow on an acute or .subacute attack or several such attacks, 
but frequently tlie onset is quite insidious and slow. The patient has 
a chronic cough, which is in certain aises more severe in the morning. 
The expectoration is not very abundant, and may bo muco-purulcnt 
in character, but in many cases for periods ‘of two or three days, and 
even much longer, the expect oration’ contains blood. Sometimes 
attacks of genuine luemoptj’sisioccur, one or two teaspoonfuls or 
much more of blood being expectorated. In some cases there is no 
fever; in others a true hectic-like fever may be present. In some 
cases, however, the rise of temperature takes place in the morning, 
*and not in the afternoon; in others the fever is present only occa- 
sionally, dbd is very irregular. The physical examination of the 
chest reveals in many cases very little except a few dry or coarse 
moist r&les. In others there may be signs of consolidation, llie 
general condition may remain fairly good for a long tim^, though a 
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Obtain degree of anaemia is often present. A few cases waste 
rapidly. 

The course of the disease may be prolonged, with periods of great 
improvement and even apparent cure. 

Bronckospirochalosis in the Lower AniweUs . — Mcndelson in Siam has 
recently made the interesting observation of tlic occurrence cd a form of 
brop.cbopulmonary spirochstosis in cats. • 

CompUcations. — Pneumonia and bronchopneumonia have been 
observed. Rhinitis has been noted. The disease may be com- 
plicated with tuberculosis and bronchomycosis. 

Diagnosis. — ^This is based on the microscopic (examination of the 
expectoration collected after rinsing the nioutli and gargling with 
sterile water. The sputum may be examined fresh, using the djirk 
ground illumination, or may be stained, using one of the 
many modifications of llic Romanowsky stain, or nitrate of silver 
staining methods, such as the Foiitaua-Tribondeaii, may be em- 
ployed. The S/yirncIuBla hrnnchialis is gi*nerally present in large 
numbers, while bacteria ;ire very few. • 

Differential Diagliosis. — ^I'he acute* lypr* is often mistaken for 
influenza or malaria. The examination of tlu* sputum, in which no 
Pfeiffer’s bacilli are found, will distinguish the affection from 
influenza, and the examination of the blood will exclude malaria. 

Cases of the subacute and chronic typo presenting blood in the 
expectorat ion are gmorally diagnosed as plit hisis. The examination 
of tlie sputum for tnbircuhu* bacilli wnll be always negative, and the 
animal inoculations will remain without effect. The ophtlialmo- 
and cuti-reactions arc negative in the great majority of cases. 
Occasionally, however, cases of mixed infections of tuberculosis and 
spirocha?to.sis occur. From bronchomycosis the* affection is di.s- 
tinguishcd by the absence of fungi; cases of double infection, how- 
ever, broftchospirochnetosis, and bronchomycosis, may at times be 
observed, though very rarely. 

Spirocluctosis is easily distinguished from endemic haemoptysis 
by the examination of the sputum. whicJi will sliow absemee of the 
ova oi Paragonimns ringeri Cobbold, and Ironi bronchomycosis by 
the absence of fungi. 

Prognosis. — The prognosis is favourable quoad vitam, but the 
disease may take a clirouic coursi* with ananiia and \vasting. 

Treatment. — In the ax-ute cases all tin- syniploins«as a rule 
disappear after a few days’ rest in b(*d. Coeleiiie (/, grain) and 
aspirin (5 grains) may be administered when the cough is painful 
and the patient complains of rheumatoid pains. In the subacute 
and chronic types of the disi^asc, arsenic, introduced by (‘astelJani in 
the treatment of the malady since 1906, gives good results. It may 
be administered by the mouth in the. form of liquor arsenicalis or 
arsenious acid pills, or may be given subcutaneously in the form of 
cacodylates. Plant and Galli Valerio recommend salvarsan. 
When the expectoration is profuse, glycerophosphates and balsamics 
are usefuU 
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^ III certain ca^>e^ tartar emctu, especially if combined With arsenic, is 
cHiiacious. The following formula may be used; — ^'rartar emetic, grain; 
liciuor arsenicalis, 2-3 minims; c/xlom, grain; glycerine, i drachm; syrup ot 
tolu, I drachm; aquse chlorolormi, 1 drachm. One ounce to be taken three 
times a day well diluted. 

Occasionally in (,ascs with very ilry cough, polcisbium iodide may be found 
useful; for instiiiice: — Tartar <*iuctic, i-J gram; potassium iodide, 5 grains; 
bicarUmate ot soda. 10 grains; glycciine, 1 diachm; syrup of tolu, i drachm; 
chloroloini water. 1 oiiiuc. One ounce to be taken Ihiee times a day well 
diluUxl with water. 

Dalinuer recuiunimds niji't li'ni*^ nl ctunpiuir.iti'il nil with goiiK^iul in acute 
cisi\s, tiiul Liquoi I'tiwliM'i 111 ciiKhona wine in liironic cdscs. 


TROPICAL BRONCHOMYCOSES. 

General Remarks.- AffcctiojK oi tin* biouchi and lungs due to 
fungi are roinuion in iln- iio].'ics. tliougli very little alti-nlion lias 
be(‘n })asd t<» Ih' iii fill nreiitly. riie.*>u eoiulitioiis may be (liu‘ to a 
v^ai iety oi fungi, and may b«- el.issirn'il in sev( nil gn>ii]»s:- 

T. Due to lungi ol the sfcitu^ Movilia PiM'^^oon. i7<f7: Oidium Link, 
i\^i)\Sac(luooniyciS Mc \en. iSjj: WiUut Ilcinseiv. io<M 
(jiileliriM and Stoker, lijqii; ^'omdicdi's Kixford autl (iiielirist, 

J. Dll'* JO lungi ol I he geiui'. Ilaitlsfuirii N'uilleiUlll. lonf). 

7,. Dui' to lungi ol ihe genii'^ Xocardm Toni ;in«l 'Im-vImiti, 
CidinisiycpUdlDix rniov. U)ii. 

.j. Due to fungi ol the griuiN Aspcnjllns, S/en’yfnafotyslis 

Ciainoi, iSb() : Prniitlliiun l.mk, Mua/r Mieheli, 1720; 

AVn’-owncor laieej «i ('oMnutiu. 1900; Lidit/fcimin X'uilleiniii, 190.1. 

5. Due to fungi of tin- genus Sporoln’cliiim I.iiik. 

For dec^rriptiun of above fungi the n adi r n n'fern-d to' Chapters 
XXXVU., |». 1/.7. X\X\ III.. |>. i)jS, and \X\I\.. p. lo/o. 

rile M'mp'oms itre somewhat simil.ii. whielie\.T fungus is tin; 
ajtiological factor. In mild rases iln re are ''igiis of '.liglit J)ronchitis 
with muro-piinilunt exjieetoiation in whirl i tin* fungi are found. 
In severe casts the i>ati«n( pn'sents aJl tJie synijdoms of ]ditliisis. 
with hectic fever and I Hemorrhagic expectoration. 

Mild cases may get cured sjwntuiuonsly: but they are often 
benefited by ])otassium iodide. We will describe in detail the forms 
of bronchomyeosis wlueh has been more completely investigated. 

t. BronchomoniiiasiG. 

Synonyms. — r»roneho-alv( olar niouili.isis (('a-.li]laiii), l^>roueho- 
blastoniyrosis pru parte. 

JDeflnition.- An inleetion oi tin- bronehial mueosa flue to fungi of 
the genus Afew///Vf IVi^oon, 17«)7. 

Historical. — Since 1905 ( ji.stelkiiu ha*- ptibli^lied many cases, 
divisible into a mild lyjie and a <-eveie ty]>e of the disea'-e. and lias 
described^ several n(‘w sjH'Cies of Mtuitiia. Caslellaui s wfu k has 
recently been confirmed by PijjxT,' Pantin, and other observers. 
Magrou has recorded a case in France in 1916. 
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Geographical Distribution. —Tho is found all ov(t tlu* 

tropics, esp.'cially in placos with a dainj) climate, sucli as Ceylon 
and the Malay Peninsula. The affection may he met with also in 
Europe and AnKTica. cases having been reccMiily recorded by I’iiioy, 
lacono. .and others. 

flStiology.— In Ceylon tlio luiilady is geiuTally due io^Monilia 
tropicalis Castellaiii. 1910. Tlie same fungus inay bi' ?ouud in 
cases coming from South India and the Malay Slates. It would 
appctir that the fungus is the real causi* ol the "disease, as no oilier 
fctiological .agents, such as the tubercle bacillus, ete., are found. 
Moreover, when the patient gels belter, tho fungus becomes very 
scanty, or disappears ('om]>letcly. In souu‘ euses other specii‘s of 
the fungus maybe observed, but it is doubtful whether .'ill of the.se 



t'l*.- 77.S-‘ -Kunc.us neiM a lU-niMirnMYiDsiN (IJs’Di-nkMiNiio) 

are really pathogeiii**. spivie'^ .in- Mmiiliit ptirctlrnpiciflis 

Castellani. . 1 /. pinnvi C;is!<llnui. M. nuillicrmonJi Ciislcllaiii. il/. 
neqrii Castellani, M, Candida ('iistc-llaiu. M. uicoa ('.isicll.ini, M. 
ifisolita Cast<-llani. M. pscudotropicalis tMistellaui, M. •lacliiolor 
Castellani. M. nitida Castellani. d/. laciea ('iisti'Ilaui. M. I^usii 
Castellani. and other moiiili;i'>, amoilg wliic.h Ihi/ialiiiisj^ Pijjvi. 
For the cultural characters of these species see j». 1070. 

rile infection may t.ike place from uitiu to man, and also ])i obably 
by tlic fungi living saprophytieally in nature. Moiiihii-like fungi 
are extremely comiuou in Ctyloii in tea-dust , aiM it is very jirobable 
that the so-called ‘ Ica-factwy cougli ' is .a type of moniliasis. 

Symptomatology. — A mild and a severe typt* (,t the nuilaily may 
be distinguished. In the Piild type the geiuTal condition of the 
patient is fjMrly good, there is no "fever, and he simply complains of 
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cough. The expectoration is muco-punilent and very often scanty, ' 
and no blood can be seen. The physicdd examination of the chM 
will reveal only a few coarse rales or absolutely nothing. . The 
condition may last several weeks or months, and may get cured 
spontaneously, or, continuing, may turn into the severe type. The 
severe type closely resembles phthisis; the patient becomes ema- 
ciated, there is hectic fever, mnco-purulent and bloody expectora- 
tion. Occasionally true liecmoptysis occurs, a teaspoonful dr more 
of bright blood being spat up at a time. The physical examination 
of tile chest may show patches of dulness, fint* crepitations, and 
pleural rybbing. This lypc is often fatal. Between these two 
jpetreme tjTics there nrc of course c.'ises of intermediate severity, 
jipyretic or with sulx'ontinuous and continuous fever, and more or 
less marked bronchial and broncho-alveolar synijitoms. 



J lC. 77^. SPUTI'M IN llKUNCIIOMONILlASl.S (SeVIlRE CaSE). 

(From a preparation .stained inith methylene blue.) 

Diagnosis. — Tlu* diagnosis ol moniliasis is based on finding the 
fungus in the sputum. It is absolutely necessary that this should 
be collected in sttTile petri dislies and (examined as soon as po.ssible, 
as sputum exposed to the air becomes contaminated with all sorts 
of fungi in the tropics. In fresh prepaiiii ions of the expectoration 
spore-like, roundish, or oval cells 4 to 6 /a are seen, often presenting 
a double contour, alone or morp rarely w’ith some mycelial articles. 
The fungus is Gram-positive. 

To idn&tify the fungus cultural researches arc necessary. A parlfcle of the 
sputum is smeared on maltose or glucose agar plates; after two or three days 
.vrhite, rather large, roundish. eolonkb appear, easily distinguishhble, even 
macroscopically, with a little practice, from the colonies oi cocci and other 
bei:teiia. The fungus colonies are further investigated by inoculating maltose 
agar, ordinary agar, gelatine, serum, and a set ol sugar broths. All the 
q;>ecies of Monilia found in our cases grow well on ordinary agar, but much 
more abundantly on maltose and glucose agar, especially if slightly acid. 
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0<i those medii the growth, which is geooraUy white with a smooth surface 
^msg, sllgh^ cruikled> when old, is composed practically of globular. 
yOMt-ujce cdls, while iu the water of condensation glotmlar cells and mycelial 
eleinimts are found together. A little mycelium may, however, be tound also 
OGcahionally in the growtli on the slope. On serum all the strains produce at 
firat a 'udiite growlh, but some, later on, iuduce a peculiar brownish-black 
discoloration of the medium round the growth. Most spec'ics rio not liauefyiiu: 
the medium. « • ^ 

gelatine all the species grow fairly wcdl; a few, including Monilia 
* albicans, vroduce liquefaction ot this medium. In milk some do not produce 
either ac^l^ or clot, others ]>roducc a temporary or ]iermanent acidity, others 
ck>t the milk or peptonize it. 'L'he reactions in the various sugar broths are 
important, and in association with the bcluiviour of the fungi on scrum, 
gelatine, and milk, give the data on which to fiifferentiatc the various species 
{vide p. zodx), 

Dlflereotial Diagnosis. — rrimary bronrhnniouiliasis, as described - 
in this chapl cr, should be distinguished from the seco]iflju*ybroncho- 
moniliasis occasionally met witli in cachectic patients suffering 
from cancer, diabetes, tuberculosis, etc. Tn sucli ca^^es there is 
generally thrush of the oral mnroso, and the thrush Monilias spread 
to the pliarynx, larynx, and bronchial mucosa, while in primary 
bronchomoniliasis the oral inurosa is not. as a rule, affected. 

From pulmonary tuberculosis tluj condition is disi inguished by 
the absence of the tubercle bacillus in the sputum and the negative 
animal inoculations. Cases of mixerl infection, however — ^tubercu- 
losis and moniliasis- -are occasionally in(‘t with, the sputum con- 
taining both the tubercle bacillus and i he Monilia fungi. 

From broncliospiroclizelosis it is recognized by tlie absence of 
spirochaetes, though occasionally cases of mixed infection occur; from 
endemic hfemoptysis by the absence ot th(' ova of Paragoninws 
ringeri Cobbold. 

Prognosis. - -Tlic eases of a mild ly|)f m.iy recover sj)onianeously 
or under a])propriate treatment. Those of tlu' st‘vere i^^pe usually 
end fatally. 

Treatment. — Mild cases <ind those of m<Hlium gravity respond 
often to potassium iodide (gr. x. to xx.) given well diluted in v^ter 
or milk three times daily. When potassium iodide causes severe 
symptoms of iodisin. saiodin in the same doses (in cachets) may be 
administered. In the cases of the severe type we have seen no 
improvement from the manv different treatments administered. 
Potassium iodide, howeucir, should al\va\'s be tried alsfw in these 
cases, as well as balsamics. The diet should be nourishing; hypo- 
phosphites and glycerophosphates* may be tried to keep up the 
strength of the patient, as in phihisis. 

Broncho-Oidiosis. 

• 

Synonyms. — Bronchial oidiomycosis, Broncho-endomycosis. 

Historical. — Cases havd been described by Blanchard, Chantemesse 
and Vidat/Linossier, Pinoy, Castellani. and others. 

Oeograptaical Distribution.— The same as bronchomoniliasis. 



iSoo DISEASES OF THE RESPIRATORY ORGANS 

etiology. — ^The following species of the genus OiditSn Link have 
been found in cases of bronchitis, although it is doubtful whether 
they are all ])athogcnic : — 

Oidium lactis Link, including O. lactis A, a variety dosenbed 
by Linossier. 

Oidipm matalcnse Castellani. 

Oidium rotundatum Castellani. 

Oidium asteroidcs ('astellani. 

For description of these fungi the reader is referred to 
Chapter XXXIX., p. 1093. 

Symptomatology. — ^'Plus is idem iml wit li tliat of bronchomoniliasis. 
and two ty])es may be distinguished: the mild type and the severe 
one. 

Prognosis.— Favourabli* in a certain number of cases but cases 
are met with which do not respond to any treatment and terminate 
fatally. 

Diagnosis. — This can be made only by cultural methods. 

Treatment.— -Potassium itidide should be trice* in all cases, but 
its action in a large niimixT of them is very unciTlain or completclj" 
negative. It may be given in combination with glycerojdiosphates. 
A change of climate is often useful. 1 

I jBronchohemisporosis. 

General Remarks. — This br(»n<'homyi osis has been described by 
Castellani. The fungus found so far i>> Ilnnispnra rttt^osa Castellani, 
a description of which will b(^ hnind in Chapter XXXIX., p. 1108. 

Symptomatology.— The sym])toms are very similar to th4)se seen 
in bronchomoniliasis, and a mild aiul a sevcTi* type of the affection 
may he distinguished. In the mihl type the general condition of 
the patient is good, there is no fever, and he .simply complains of 
cough. Tlie expectoration is muco-purulent and doc'S not contain 
blood. The physical examination of the chest is negative or reveals 
only a few rales. The severe type closi-ly resembh^s phthisis. The 
patient becomes emaciated, there is hectic fever, and the expec- 
toration may be bloody. The physical examination may reveal 
patches of dulness, fine crepitations, pleural rubbing. 

Complications. — The affection may ])e complicated with a 
tonsillitis, ^caused by the same fungus ar/d characterized by the 
presence of yellowish or greyish i)atches: at other times the 
tonsillitis is the primary lesion. 

Treatment.— -Potassium iodide seems to be more efficacious in this 
condition than in broiicliomoniliasis. It should bi* given in lo-grain 
doses, well diluted in water or milk, twice or four times daily. 
C3;|ycerophosphatcs anji balsamics are useful. 

Tea-Factory Cough. • 

This affection described by Castellani in 1910, is common in 
Ceylon. It is probably a form of broncho-mycosis. Coolies 
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worki^ in tea-factories are occasionally observed to deteriorate 
in their general health, losing flesh and heroming easily tired ; at the 
same time they develop a cough with nuico-purulent t*xpectoration. 
The physical examination of the ch(*si reveals nothing except 
occasionally a few coarse rfiles. If these coolies are taken away 
from the factory and sent to w’ork in the fields, all the symptoms 
slowl3r disapix^ar. 

A similar affect icjn may be observed in tea-tasters. Tea-taslds, 
in order to judge of the quality of teas, not only taste infusions, but 
frequently fill tlu*ir hands with the leaves and bury their noses in 
tliem, snuffing tliein up: in this way a ecTtain amount of tea-dust 
enters their n<isal cavities, and with th<‘ ti*a-dust tlie micro- 
organisms which an* found in it. According to the resejirches of 
one of us. tea and t(*a-<lust in Ceyhui i‘on 1 ain:— 

1. Fungi of tlie genus Monilia constantly. 

2 . Fungi of tin* genus Oidium iM'casionally. 

3 . Fungi of the genus Aspergillus, Stcrif:^matoc\'Ftis, and Peni- 

cilliutfi frequent Jv. • 

4 . A ]>(Tuliar sirepiococetts, somewhat differimt from .S'. p\ogcncs, 
frequently. 

It is intert'sting t*) note that such genus arc* very rare or absent 
in samples of tea examined in F'ngland. 'I he same organisms may 
be found, in Ceylon, in nasal c'avities of tea-tasters: in tlu‘ir ex- 
pectoration the .l/ew2/7i7 hk(‘ fungi are practically constant, the 
slreplococci Yi^ry fre<iuent, while AspcrpUits and PcnicilHum fungi 
are rare. Guim^a-pigs in whose nostrils tea* dust is daily insufflated 
for months develop a broncho alveolar moniliasis. 

Bronchial Aspergillosis. 

Synonyms. — Hroncho-aivcolar ns]>orj'iUosis, .Vs])i*rgillar p^cudu-tiibcrculosis, 
Pncuinomyi Obis oJ asp^Tgillar 

Definition.- -A lorni ot broiu Intis iinU bronrho-alvculitis flue to fungi of 
ihe Aspergillus .Mii lieh, 172*;. and v.s 7 /\s Cninier, iSOQfp. loiu). 

HIstorleal. — 'rheeondition has been stuiliufi by Virchow, l..i( litheim, Dicula- 
foy, Chantemesse. Widal, one «>l us. Wise, and tUhers. 

Climatology. — 'I'he ai distrifnition ot the disease seoin.s to be 

cosmopolitan. 1 1 is very eoniinoii in » ertain parts of h'rance, and one of us has 
seen two cases in the K'llkans. In the tropic.^, we have sjeen some lasos in 
Ceylon and Tropical Atm a, and Wise hiisieporUfl a t ase from Hntish Guiana. 

iBtlology. — ihe eombtun} is tbie to luiiKi ol the g.viwxn As pergAllns Micheli 
and Sterigmatnevstis Cramer. U is eommon esjM-riallv in pet)ple wlio have 
to handle various grt'iins on whah s]M)res ol those lungi aie often found. In 
Prance it is extremely frequenl among pigeon-breeders {gaveur^ dc pigeons), 
who fill their mouths' with grain and blow it into the nioiithsof thepigL'ons. 
Of the two cases ob.servod by u.s in the Ikilkans, one was apparciitlv flue to 
Aspergillus fumigatus i're.seniiis, the other to t^terginalocvslts nigra Cramer. 

It is probable that the deleterious etlin-t.s caused by the fungi are due not 
only to a meohanieal irritative action, but also lo tuXiiis secret eil by the fungi. 

Morbid Anatomy. — The lungs, ami occ.asioiialIy the liver, kiilneys, and other 
organs, may sliow a type of pseudo- tuberculosis ( liarai terizeil by the presence 
of numerous mycotic tubercular-like nodule'^. 

Symptomatology. — ^The presence of the fungi in the bronchi, \vhcn in snial 
amount, m^y not give rise to any symptom. When the infection is heavy. 
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symptoms of bronchitis with muco-pumlent, and occasionally bloody, expec- 
toration are present, and in severe cases the patient may have hectic 
temperature, with sweatings and gieat wasting. 

Diagnosis. — This is based on finding the tungiis. It is to be noted that in 
the sputum as a rule only mycelial thieads aih found, and cultivations are 
thcrelorc necessary. 

Prognosis.— Mikl rases often recover, but in severe cases with bloody ex- 
pectoration fhe prognosis is bad . 

Treatment.— A change of climate and, when the condition is brought about 
by certain occiipaliuiib, a change cil 01 ciipation is very beneficial. Potassium 
iodide (gr. xv. to xx.) may adininisliTeil. 

Bronchial Penicilliosis. 

One of us has observetl cases of broiii lulls and broncho- alveolitis due to 
fungi of the ^viiu&Pcnicilltiini in the tropKs and one in the Balcanic zone. The 

fungus isolated from tlio last t .'-xe w.is laniiams. 

The symptomatology, dingiiosis, and treatment are the same as in Bronchial 
Aspergillosis. 

Bronchial Mucormycosis. 

Casts ot bionelutis Liiused by fungi of Llie gemus Mucor Micbeli, 1729, 
hichlheimia Vuillomin, RhrothULor J-uiel and Cos tan tin, 1900, Rhisopus 
Ehrenberg, 1820, may be met wiili, but are of rare or(.ur'*cnee. The sympto- 
matology IS the same as t lial oi Hihik liidl Ahprrgillosih. Wc* have scon a case 
in the Rdcauic Ziinc due Miuo} wuirdo LiniicOiis. l'*oi description of the 
fungi see p. <172. 


Bronchial Sporotrichosis. 

A few <a‘-o^ have beei d« s. iibfd o! a bronchitis due lo fungi ot the genus 
Sporotrichuw 1 -in k . 1 N -n 

Undetermined Bronchomycosis. 

One of us has de.s\ nbed cas • ot biou* lioinycosis due to Inngi whu h have not 
yet been cla.s^etI. 


PULMONARY NOCARDIASIS. 

Synonyms.— l*ulmonary strop tothromycosis, I’scudo-Uiberculosis. 

Definition,- -rulmonary ikh anha.-«is K an mtectiou of the lung, and usually 
other organ*', wiili .i specie*^ ol ilu luiig.il gemis Moctuefia 'J'oui and Tievisan, 
in which The signs .nid senijilnnis moie or le.S'^ re.*-emble those of phthisis. 

Historical.- -In 1S97 Jdexner tle.s(ribed this disease, isolating the causal 
organism, which lie named StreptothrK pseutintubercuhsa Flexner, 1897. In 
the same year liii. hholz louml .1 .similar ca.se in Berlin, and Scheclc and 
Petruschky dew nbed a llind at tlie Wiesbaden Congress. In 1902 Birt and 
Lcisliman mi i with a ca.se in »i .wildur, and since then similar cases have been 
recotded byj'oulerlon. b> Kogn, Ikiry, and Sart/jrv in igriQ, and have been 
seen by ourselves in Ci \loii, the Balcainc 72iin%anfl tlie Anglo- I''gyptian Sudan, 
and by l-’ijper in Soulli .Mru.i ' , 

Climatology.— '1 he di>ease oci.ur.s iitoUir Temperate and I'rojncal Zones, in 
the New and the Old World, and may iliendore l>c widespread. 

Atlology. — The causal agent.s appear In be varying species of nocardia — 
thus, lor example, Flexmr's case was eauseil by Smardia pseudotuherculosa 
(Klexner, 1 897) ; Birt and Leishrnan's case by Nocardia leishmani Clialmers and 
•ChristophcTHon, Sclfccle and l*etrusi hky s c ase by N. gedtineHnis (Scheclc 
and Petruschky, 1897); and Foujer ton’s organism by N. fouUrtoni Chalmers 
and Christopherson, igit; while Koger, Bory. and Sarto ry's organism is 
called zV. pulmonahs (Roger. 13ory, and Sartory, 1909). Very commonly these 
loogi arc present in the sputum as acid-ta.st rods which may or may not appear 
in brancheil form. When present in roddike forms they give rise tp an app^r- 
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ance somewhat resembling the tubercle bacillus. Other species of nocardia, 
also found in sputum, may not be acid-fast, and these arc more easily recognised. 

Morbid Anatomy. — As a rule the appearances found post-mortem are not 
unlike that of tuberculosis. There is consolidation, necrosis, and cavity 
formation in the lung, with or without the signs of caseous pneumonia or of 
calcareous deposition, or there may be small cirrhotic nodules scattered 
thi'ough the lung. There may also be nodules in the liver, spleen, peritoneum, 
and lymph glands, and there may be chocoiatr'-c'uloiired exudate into the 
pleural or peritoneal cavities. Tins exudate may be odourless or Icetid in 
odour. The fungus can be ('usily found in those pseiido-tuburclcs. 

Symptomatology. — In general it may be statetl I hat the symptoms resemble 
lliose of phthisis, and as siieh 1 iie disease is usuaJly ret'ognized. Usually there 
is fever, cough, a miico-piinilont spntiim containing blood at times and showing 
acid-last rods resembling the /ifinllMs tuberculosis, but (.areliil search may reveal 
a few elongate or bratu hing lorms. The physh'al signs are tliose of chronic 
broncho-pneunuinia, with <.)r without cavity lormation, and with or without 
those of pleural elfusion. The liver and spleen arc often enlarged. The cases 
usually go from bad to worse, and end in liealh. 

Diagnosis. — Many of these ca.ses €irc cliagnosi'tl, as pulmonary tuberculosis 
at the jireseiit timV. I'Ik* correct diagnosis can only be established by a 
careful examination ol the h]>iUtim. by mi( rosi opieal and bat teriologieal 
methods, mcliuling the eiiUiirc ol the t»rgaiusni. ^ 

The < 1 iiforciitial diagnosis has to be inatle Irom phUi/sis and liver abscess. 

It may be distinguished imm phllu'^i'' bv llie rei ognitioii ol the beaded 
braneluil organism in the ^])iilnm .ind the ( nlliirc ol it thereliom. 

Ill eases giving a liistory or dv'''‘iiterv and exhibiting enlargement of the 
liv«T, fever, and a ])urnleiit < lio« olate loloiirt'fl elfusion into the pleufcal cavity, 
the diagnunih can only be . Ib't.led by iinding the lungiis and by the absence of 
any ]nis in the liver. In .•.indi cases the (lysenleih arno.-ba m.iy bo pixsent in 
the fa*i es. 

i^'or the morphologh al an<l cultural characters ol the species of nocardia 
see Cliaptcr XXXIX.. p 10 1<). 

Prognosis. — So far the prognosis is very bad, as all known cases liavo died. 

Treatment. — lotlule ol |iotash in Urge doses may be tried or a vdcciiie made 
from the patient's causal org<ani.sm. 

Prophylaxis.— Nothing whatever can b<>said on tins part oJ the subject. 
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CHAPTER LXXXII 

DISEASES OF THE CIRCULATORY SYSTEM 

General remarks — Tho blood — Hlood ]iu//.U\s -ATucnikiiind iillied rondbions — 
Lcukas^mia — General tlropsy -I'lie heart— -J'he \esseU — 'riio spleen- - 
The bone-marrow — Kelercni c*s. 


GENERAL REMARKS. 

In this chapter vrr mon'ly make a Jeii' allusions to some ])oiiits of 
tropical importance with rcjiiarcl to the Mood and the oi^ans whicli 
produce and circulate it. '1 he subject is not nuTely a larj^e one, but 
is of pfreat importanct' in the tro])ics. and our few remarks are merely 
of an introductory nature. 


THE BLOOD. 

Wc in noway int^'iid to enter at all fully into an iin]>ortant study 
of tho blood, whidi is to bc' found in detail in llu' sj>ccial books 
devoted to its elucidation: but we desiri*. in tlic' briefest manmT 
possible, to present \o the reader a few ri-inarks wliicdi liaxa* a direct 
bearing upon the various refen iiees wliidi we hax** made from 
time to time in tlie preei'diug chaj^er.s wiih regard t o it . 

The Erythrocyte. 

In embryonic life the first sign of the blood cell is lo be found in 
those me.soblast cells of the vascular area whicli contain haemoglobin 
and are called mega loblasts, and to Ihes** are added later similar 
cells wiUj^t luemoglobin and found in th(‘ liver. In post -embryonic 
life these ddls are found in tlic red marrow lying at the imds of long 
bones an^n flat bones, and normally do not a])pcar in t lie circulating 
hjood, bultoc the parents of the normoblasts, which anx commonly 
found in the blood after mid-tenn of fadal life and in the r(*d bone- 
marrow of post-embryonic existence'. 

These normoblasts." multiplying by mitosis, are the source of the 
erythrocyte, which alone is the proper denizen of tlu* circulating 
blood. 

An erytlirocyto, according to von Schilling- Torgaii, is saucer- 
shaped, with a thickened edge, and consists of: — 

I. An ectoplasmic cell membrane, inside which lies the endoplasm, 
of which the peripheral portion is condensed to form the endoplasmic 
capsule, w|jich isWcidenreich'scholesterin-lecithin membrane, inside 
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which liesj^he stroma, in the form of a network of protoplasmic 
threads and nodes, which contains the haemoglobin, and in the 
saucer-shaped corpuscle forms a cap over the archoplasm, which lies 
just over the concavity of the saucer. 

2. The archoplasm is com])usf*d of a central clear ha.inoglobin-frce 
area, and is coinposi'd of a /i/i7ss v body, which is rest material, and 
which in ordiniuy cells forms the; achromatic spindle in mitosis. 
Excentrically ])laced and surrounded by tlie glassy body lies the 
capsule corpuscle, near wliicli lie two shiii ply defined bodies embedded 
in a substance which may contain a vacuole. These are the 
ccniriolcs, 

3. The blood plate is the nu'tamorphosed nucleus of the normo- 
blast, which lies exceiilricalty on one sid(i of the lurchoplasm. It is 
easily extruded in making the blood film, and gives rise to the blood 
platelets wliich are so well knowji. Its peculiar appearance is 
possibly due to i)liysiological modification during mitosis of the 
normoblast. 

4. Merc's plasioko^tifcn aiH‘ granular bodies ol^ unkiKJwn nature 
sccattercd through llu* crytlinHyie, but most'jy seen iieiir the 
archoplasm. 

As we shall see later, these vat ions ]>aits of the erjihrocyte arc the 
cxplanaiivm ol tiie iiilracorimsculur bUnid jiuzzJes and the origin of 
the numerous intracorimscular i)seudo-)'arasites of many observers. 

The red corpuscles number some five millions in a heallhy male, 
and some four ajid a half millions in a healthy adult female under 
the climacteric age, but tluTC are physiological increases of these 
numbers in infancy, by cold and at Jiigh altitudes, while race has 
but little influence. 

Pathologically they can be increased by mecluaiiical means — 
c.g., the concentration of the blood caused by diarrha'a, sweating, 
vomiting, and polyuria, or by lujurt dist'ase. They caii also be in- 
creased in toxic conditions’ and in polycythemic splenomegaly. 
They may be decreased by any mechanical, toxic, or parasitic cause 
which induces blood destruction. 

The normoblasts of the bonc*-iii:uTOW may accidentally occur in 
the normal circulating blood as an isolated form, but in numbers 
they indicate that there is an abnormal demand for erythrocytes — 
as, for example, after a hjcmorrhage. A normoblast is about the* 
same size as an erythrocyte (7-5 microns) , 'but contains a rounded 
nucleus composed of a nuclear membrane cimtaiiiing dense chro- 
matin and measuring about 4 mier<»ns. 

The megaloblasts may be found in the circulating blood if some 
toxin is attacking the bone-marrow. They arc usually of large size 
(20 microns), but this is not their characteristic, which is the large 
nucleus measuring some 10 microns and containing loosely arranged 
'hromatin. The nucleus may undergo the usual changes, and the 
legaloblast become a megaloc}^! e. 

"Microblasts are small cells or abnormal normoblasts or megalo- 
Bsts. 
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The Leucocyte. * 

In post-embryonic life the home of tlie leucocyte or colourless 
blooQ cell is the bone-marrow. They may be divided into the 
hyaline cells or lymphocytes, which arc the least differentiated 
cdls, both ontogcnetically and phylogeneiically, being the first 
to appear in the embryo and in the lower aniiniils, and the granuJiir 
cells or leucocyte sensu siricto, whicli arc more- higlily evolved cells. 

It is usual to consider tlui large* lyiiii)hocytes, the small lympho- 
cytes, the large, mononuclears, and tlu* iriansitifiiial cells, as all 
belonging to the same denomination. According to Heidenhain, 
there is a tendency on the part of tlie centrosome to reach the centre 
of the lymphocyte, being pulled thereto by cjdoplasmic radii. 
It is, however, prevented from assuming this iH)silion by the nucleus, 
which succeeds in this obstruction in tlu* case of the small and 
large lymphocyte, because there is insiiflicieiit cytoplasm ; but in the 
case ot the huge mononuclear it piislu s tlu* nucleus lo one sitle, and 
in the ca^c ol the iransilioiial it so inde nts thcuudeus that it attains 
in both cases the ceiitrial position, riius tlu* small lymphocyte by 
growtii can beconu* the hu'ge lynipliocyte, from vvliich are desccwlecl 
the large mononuclear and the transitional, which may, therefore, 
be reckoned as a single tj-jie iji making a dilferi'iit ial i ounl. 

The small lynipliocyte is about tlu* size of an erythrocyte, but 
som(?what smaller: it ])OSsi*sm*s a rounded or slightly iitdented 
nucleus, colouring deeply with basic stains, and surrounded hy a 
very slight amount of cytoplasm, which sliows a reticulum with 
basophile granules as the nodal points. 'Fhere arc also some 
azurophilc granules. 

The large lymphocyte is larger, reaching to 20 microns, and is 
characterized by a central roundisli or slightly indented nucleus, 
which contains less chromatin tlian in the small variety. Theie i.s 
more abundant cytoplasm, wliich does nut stain so deeply, but 
contains the same reticulum and Wolff’s azurojdiile granules. 

The large mononuclear leucocyte possesses an excentric nucleus 
relatively poor in chromatin, surrounded hy a larger amount of 
cytoplasm, with the usual leticulum and azuropliile granules. 

The tranational cell has its nucleus indcnied intp a horseshoe 
or sometimes twisted. Lymphocytes and myeloblasts may contain 
fuchsinophile granules called Srhridde’s granules. The true leuco- 
cytes or granular white cells iire classified ’according to their 
granules into neutroiiliile, cosinophile, and basoplule. Thi ir par( n 1 s 
are the myelocytes of the bone-marrow, which arc cells of large size 
possessing rounded pale-staining nuclei and the granules iyj>ical of 
the particular leucocyte to which they arc to give rise. 

The most primitive form is the eosmophilc leucocyte which is so 
common in lower animals. It probably has a secoiuliiry home in 
connective and lymphoid tissue. They arc chaiacterized by thcii- 
large refractile granules, which have an affinity lor acid stains and a 
twisted, trilobed, or dumb-bell-shaped nucleus. 
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The polymorphonuclear 'neutrophile leucocyte is generally 
called by the first portion of its name. It varies considerably in 
size, and is cliaraclLTizcd hy n lobulatcd nucleus in which the lobules 
vary in number, but however separate' tlu'y mfiy appear, are always 
connected by fine threads. 1 1 is upon this lobulation that the Arncth 
count is based, and the form of the nucleus can be explained in the 
same way as in 1 lie transit ioiial {ride supra). 

The basojdiile leucocyte or cell has a trilobed nucleus poor 
in chromatin and a cytoplasm containing basophile granules. The 
corresponding inyeliM Vii's may under abnormal circumstances 
be lound in tlie circul.iiing blood, and even at times the pro-myclo- 
cyles, whichresenibli* Jnvelocyte^, but possess a basophile cytoplasm 
with a few iK'iitrojdiilr grannies. More rarely cells with a large 
rounded niiclt'iis containing a liiu' chromatinic network and three 
1 o four nucleoli, and surrounded b\' an inteiisidy basophile cytoplasm, 
may In' s»*en. are yaegeli’s myeloblasts. 

ruder ])athological couilition^ sucli as aiKcmiiu with jaundice 
and leiicocytheinili. a li w ]>lasjiia cells may by seen in the blood. 
They are triangular, with an exeeiilrie nucleus and a markedly 
basophile granular cyto])laMii. 

The number <»f wliite cells \aries from timi‘ to time from about 
5i'>()o to ]>er cubic niilliinetre, but the aver.ige is about 7,000, 
or one to vvwy 700 erythrocytes. 

lowing ('iiillaiid «ind (iootlal the averagi* differential count is 
as f< hiws;- - 

Per 

ttuvU s .. 71 1 J 

20 j Average. 

5/ 

I j Maximum. 

1 he Arnclh count lornnd«ited in ioo-| is based upon the number 
ol lobules ill the nucleus of joo polymorplioiiuclecU' (ir 100 eosiitophile 
leuctK’ytes. Class I. eoiitaiiis tliosi- with a single rotinded or in- 
dented mieleus, and would iiielude any iieutro])hile inyelwyte which 
happened to be ])reseii1 . Class II. has two, ('lass III. three, Cla.ss IV. 
four, and Class V. five lobules. The numbers in Classes I. and II. 
added togt'ther give llu‘ Anielb iiulex, and in Classes 1., IT., and 
half in^ give tile Piushiu ll-'rrenholtz iiuhx. Arm*th subdivided 
each class iiil o snialJrr groups by the indentations and the character 
of ilu' loops and lolie^. but tluse are not n(iw considered. He 
restricted his eouuts to iiolymorphoimclears. but to-day eosinophile 
leucocytes ar«' also coii^nlered. In counting it is wise to follow 
Chamberlain and Vedder, and to ccmsidir as one, lobules with a 
distinct isthmus, arul in eases of doubt to place the number in the 
higher class. Arneth considered that the youngest cells were those 
inClassc'sT. and II.. and that tliose in Class V. were the oldest, while 
ClassesIII. and IV. are believed tobeadult. These views have been 
contested, as has Pottenger's opinion that the phagocytic power 


rulyin(ir])liniiu« li'ai n> nlmp 
Small lympboi vus . 

Largf lymplioi ytfs . 
Komik)|'i1iiU li-iu oryu- 
JUsuphiie yU'> 
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increases from Class 1. to Class IV., and falls in Class V. When the 
numbers in Classes I. and II. are increased above normal it is called 
‘ a shift to the left /and the reverse' ashift to the right/ terms which 
have been used in Chapter IV. According to Arneth, a shift to the 
left is evidence of lower resistance on the part of the patient to a 
disease. This count has been tested in tlu* tro]>ies by Chaimberlain 
and Vedder, Macfie, Breinl, and others, as h:»s been set’fortli on 
P- 75- 

A few examples may be given as follows: — 


Aunktu (*c>rNT. 


Kind of Xatiivcof 

Leucocyte, Observation . 

Observer. 

( bls^ 
/. 

C‘/rts.s 

II. 

CIOS': '(. loss 

in . . / V. 

Class 

V. 

A riiL'th 
IndtA. 

l^flyinorplis ' Norm.'il in • 
Kuropi* 

\riu‘lli 

5 

.<5 

41 17 

2*(» ■ 

1 

4o*(i 

l*olynK)r])lis : Normal is 
: Amcnca 

Kaj'an 

3 

10 

' i5 

5 -'> i 

1 

24*0 

l\)lym(irphs Nonnnl 
. Ameru'.ins 
in PJiihp- 
pincs 

Cliamlu*r- 
Inin and 
\’<-ddt'i 

' 

.l-*o 

1 

37 ’- ^ 4 *‘» 

1 i 

2-Ci 1 

1 

4 f |*2 

l*C»ly morphs .V<»imjil 
; iMiilip])inos 

CliamlH*i ■ 
lain ciiul 
Vedder 

•i 7*3 

■ 

: - 3 -« ' 7’5 

1 i 

0*9 

05.8 

Polymorphs Morinal 
limits 

Simon 

4 -y 



1 

25 -.'>h 

Mosinopluk's Normal in 

Ai nelli 

1 1 

(K) 

10 1 

- - ■ 

8<> 


1 Miiroju* 


VoiiSchilling-Torgaii suggests a modilicatioii. whieli is to classify' 
tlie neutro])liiles as mveloeytc's. nwhM'ytes willi in(l(’ntr(l mieleus. 
polymorphs with rod-shaped mielei, ])olymorphs with segmented 
nuclei. It is said that this simple metliod gives the sg-ine r(*sults as 
the Arneth count. 

The Arneth count is being used at present in tropical work, but its 
value is still sub jiulice. 

The leucocytes vary in number under j)hj’siological and patho- 
logical conditions: — 

Leucopenia, or diminution in their numbers, may occur in ])hysio- 
logical conditions such as lu)t or cold baths, or in pathological condi- 
tions .such as certain protozoal infections, malaria, trypanosomiases, 
and kala-azar; in bacterial infections such as enteroidea, uiidulant 
fever, tuberculosis, and influenza, or in ^e\'ere t oxieniias of any kind. 
The leucopenia is usually polymorphonuclear, but in fevers there is 
a diminutiop of eosinophiles. 
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Leueopytodjs^ or increase in their numbers, may occur in physio- 
logical conditions such as infancy, pregnancy, digestion, and 
exercise, and there is a terminal or agonal leucocytosis before death. 
Tn pathological conditions a leucocytosis due to polymorphonuclear 
leucocytes may occur in septic or indaminatory conditions, many 
fevers and t oxa^mias, after hamoiTliage, and with malignant disease. 

Lymphocytosis may be relative when there is a relatively high 
percentage of lymplKX'j’trs and low of polymorphs, with no increase 
in the total number of whit e cells, or absoliit e when the tot al number 
of white cells as well as of lyinphocj^es is increased. The former 
oc<'urs ill protozoal infections such as malmia, ama^bic dysentery, 
etc., and the lattei* in lenkamia. etc. 

Eosinophilia, or Mn(:reas(' in tlu* eosinophile h'ucocytes. occurs 
in helminth infections, in skin diseases, in asthma, in toxic states, 
and inmyelocytluemia. 

Basophilia 0('e in s in niv( Im yt luemia and st aphylococcal infect ions, 
but in the latter only slightly. 

Blood Platelets. 

Tliese are pr<»bal)ly diiived fioin the erythrocytes, and may 
possibly not be ])reseiil in normal cdrcnlating blood, but formed in 
preparing the lilins. Their clinical value is not absolutely certain. 
They are said to number about 300,000 j>cr enbic. millimetre in 
health, 'riiey are (olonrless, refractile, di'^ iiidal bodies, some 
1-3 microns in diaini-tiT, having a great teudi iicy t o adhere toget her 
and having an affinity for basic dvi s. 

Hamoconia. 

These arc colourless n*fracl ile boilies, 0’5-.t micions in diameter, 
which do not colour with ordinary stains and are of nnknowii origin 
and function, though tlicy may be fat p.'irticles, as shown by 
Neumann. 

BLOOD PUZZLES. 

Blood puzzles consist o1 bodies which from tin- fir.st have been 
recognizi'd as such nr in otJier instances have been Ihonglil to be 
parasites. 

It is cyiiicnli to give a systematic acc/nmi of these bodies, but, 
follo>\'ing Balfour, we may classify t hem as follows: — 

A. Hetorogenetie;-- Not in the blood. 

B. Autogenetic.:--- Actually in the blood. 

L Found in fresh blood: — 

(a) Erythrocytic. 

(ft) Leucocytic. 

II. Found in stained blood:— 

(a) Erythrocytic. 

(ft) l-euc6cytic or lymphocytic. 



HETEROGENETIC--A UTOGENETIC 


1901 


Heterogenetlo. 

These are external or adventitious, and may be divided into: — 

I. Those belonging to the glass slide. 

1 1 . Those belong! iig t o cleaning or t li y ing mat er ials. 

III. Those coming via the air. 

IV. Those coming from the skin. 

' V. Those coming from the intestines. 

The Glass Slide.- -lilveryone is well aware of the pc*culiar marks 
which mfiy appear on old glass slides, land which retain tlie stain, 
thus giving rise to pseudo-trypanosomes, yeasts, and many other 
forms. 

Perhaps the most intensting of these are tlio ‘X bodies’ 
(Horrocks and Howell) which appear in Romaiiowsky films as 
roiindisli l)t)di»'S. with a small blue circular cenin- surrounded by 
four or more faint concentrically aiTaiiged (‘4ij)siiles. .uul which 
Chamberlain and Vedd(*r have shown to b(* art(‘f.Lcls present in the 
glass slide. 

Cleaning and Drying Materials.- (‘olton ilbres ni.iybe introduced 
from a cloth in cleaning slide s. J^loUiiig-paper. li used twice for 
drying bh)od slides, may iutrciduce one kind of blood into another 
or bacteria into a blood film. 

The Alr.“-Iiiscct scales, plant hairs, animal hairs, yeasts, and 
pollen grains, may all b<* introduced inM> blood films trom the air, 
and especially muliiseplale tungal s])ores. 

The Skin,— l^ieees of din, e]>ithelial scales, and bacteria, may come 
from the skin. 

The Intestine.— In obtaining films during a ]>osl-mortem or from 
an animal which Jiaslnru shut tin re is daiigir o1 contamination of 
the blood with spircKliiules and other orgaiiNins from the intestine. 

Autogenetic. 

Those arc bodies which arc* really in tin* blood, whetlur natural 
products or artifie.ial productions. 

Fresh Blood — ^ERYTiiRociYiE. — In aucTinic blood the erythrocytes 
becomes deformed, forming oval. pe.'u:-shai>ed, tailed, or irregular 
bodies called poikilocvtes.^illiod to wliicdi are the peculiar chain-like, 
droplct-liki', and filament -like bodices figured by Nuttall aiKl,Half(»ur 
as prodiicecl when taking films in high air tein]»iTatiirc*s. Some of 
them may be mistaki'ii tor parasites, but only by beginn* rs. 

A crenation seen in a deform«Hl or in an ordinary corpuscle may 
in certain foccil planes look like a iiKilarial parasite. 

Vacuoles liave elear-cmt margins, do not move, ch^ not possess 
pigment, and are quit i* clear, yet they give 1 ise.to tre uble, and may 
be mistaken for piroplasma or for malarial parasites. 

riio glassy body mentioned above, when i‘asily visible, is often 
mistaken for a parasite, and is probably the explanation of the 
' maraglianos ' or doh<Tmoglobinizcd spots ^hich have been de- 
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scribed, as well as of sucli pseudo-parasites as those mentioned by 
Balfour as being doscribt*d by Foran and Breeze. The dark epot 
mentioned as being visible in the niaraglianos may be the centro- 
some. 

A granule from a leucocyt e or a blood platelet lying on an ei y thro- 
cyl e m;iy simulat e a parasil e. 

* LeucOcytk.- -The leucocyte, especijilly the cosinophile, is 
responsible for the free graiiuh‘s, and worse for the free or attached 
wavy process, which is apt I obe mist.'ikenfor a sjiirochaite, especially 
when a beginner is using t he dark-ground illuiuiiiat ion. 

Stained Blood -h-KVTHKoc vit.- When the glassy body swells it 
gives rise to jiale large ri‘d blood cells 15-50 micrems in diameter, 
which are the ha If- moon-shaped or sicklt*-shaped ctflrpuscles of 
Stephens and Christ opher^. 

The liiemolyzed stroma is tlj<‘ cause of tin* shadow coi'jmscles, and 
polychromat*)])lnlia is due to diffuse colouring of the reticulum, 
wliile the punctate form is due to the nodes being especially tinted. 

Schuffner's doti' are <’aused by the coloration of nodes of the reti- 
culum in oldcT cells, whilt* jnithological karyblysis of the nuclear 
plate may be Ihr cause o1 llu* H«)Well-]olly bodies and the ring- 
shaped bodies ill Cabot, and perhajis the ^ociillvd Paraplasma 
ftavif'cnmn is due 1 o t he saim* caii.se. 

Tlic' capsule corjuisch* may be tin* origin of Arnold’s nucleoids, 
Schmaiicli’sbodii's. Heinz’s eorjnisch s. and many jiseiido-parasites. 

A blood ])latelet lying on an eiylhrtK'yle may resemble a malarial 
parasite. 

J-ErcocYTE. — 'rile piizzlcs ill connection with the leucocyte or 
lymphocyte* may be elii ided mto.- 

1. Kvlraniiclear. 

2. Inlramiclear. 

Exlranurlear.— KuT\ofi’s liodies seen in the large* lympheicytcs. 
espe*cially in guiiie-a-jiigs, are* large* vaciiole-s with a liemieigeneous 
structure, and may be a seere'tiem. but have l)e*en considered to be 
parasites. They take a purjdish or reeldisli colour with Giemsa's 
stain. 

Oval or rouiiel rings may peissiblvbe coune*cte^d in some way with 
the area around the- ceiitrosenuc. Ferrata’s jilasmosomes are small 
metachrpmatie- bodies which are thoiigli< If) indicate* retrogressive 
changes: tliey mav !)<* deTived from the chromatin of the nucleus. 

In ie;i2 Castellani eles('ribe*dz*xtranucle'ar non-parasit ic bodies in 
leucocytes. I'hey take, witli (iiemsa’s stain, a blue colour, almost 
constantlyshowdotseifchroinalin.anel measure 2-6 microns in diam- 
eter. The*y also oe'cur free in the- liquor sanguinis, and are by him 
considered t o be degemerat c red Tilood cells engulfed by t he* lem'ocyt e. 

Intranuclear , — The nucleus of the mononuclear leucocyte is apt 
to undergo changes and to show bodies with a blue cytoplasm, with 
or without chromatinic spots, wliich look very like parasites, as also 
described by Castellani in 1913. ^ 
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BLOOD PARASITES. 

The blood may contain a number of parasiU's— the malarial 
parasites, the spirochailes, the trypanosomes, the kala-azar 
parasites — as well as certain worms- -e.fi., tlu' Microfilaria*, Schisto- 
soma hamatohium, 5. japonicitm, and S. mansoni. 

ANEMIA AND ALUED CONDITIONS. 

Ansnda is common, ])eing generally associated with ankylo 
stomiasis. malaria, kala-azar. chronic dysentery, or in women 
repeated pregnancies and prolonged lactation. It is especially 
common among coolies working on estates. The treatment is to 
remove the causal agent, and then to admiiiister the f>l(l mixture of 
sulphate of iron, sulphate of magntsiimi. and mix vomica to the 
poorer classt's. while mtramusi'ular inject ions of iron alone 01 com- 
bined with arsenic or sodium glycerophosphate an* mort* scientific 
and more suitable for the better classes. 

Chlorosis is rare, but we have seen I'ases in luiropeans and in 
better-class nal ive girls. 

Paranssmia Tropicalis. 

Everyone r(‘sidiug in the tropics is ac(|uiiinted with the pallor 
which is visible 111 the faces of m.iiiy Muro])t*;in resid(‘iits wlio, 
appan*nt]y, ar(* in good lie.dth. An examination of tin* bhiod 
fails toreveal any marked dimiinil ion in the red tells or ha*mi'f^obiu, 
or, at all events 110 such reduction as would bi* com])atible with the 
pallor. Wc have used the t(*riu j)araita*mia to indicate the condition. 

In Chapter 111., section Effects on tlie EIckkI (}). 75). we have 
shown that this (ip]>areiLt aiiicmia has been carefully studied by 
W. M. Strong, who considers t hat t his pallor is really caused by t he 
deposition of pigment in tlie ejiidermis. This pigment renders tin* 
skin opaque to the red rays contained in sunlight, and hence the 
colour reflected tlierefroni ai>pears1o tiu* eye white. 

In diagnosing this condition care must W taken to exclude true 
amemia by a count of the red ct*lls in Die blood and an estimation 
of the hieinoglobiii. 

De Langcn believes there are real dilfcn*nrt‘s l»etwi'en the bltKul i>t ICiiru- 
poians in the Tropics iiiul at tioine: a sliiit to the h‘1t ol AriKah’s cdiiiit, ilimi- 
iiiition of cholesterin, incre.ise in blood siigai. .it tributes to the hypei- 
glycscmia the low fever so often found in tlie Tropics. 

LEUKEMIA. 

Leucopythemia cannot bo said lobe very rare, at all evi^nts in our 
experience, and may be either splerio-mediillary i>r lyniplialic in 
type. It is most necessary to rem inbor the possibility of the 
occurrence of this diseasth and to mnke it a rule to examine t he blood 
microscopically before performing splenic or liepatic puncture in 
cases of splenomegaly. 

heudo^eukaDinia and Bantl’s disease are also known. 
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GENERAL DROPSY. 

Cjisos of general dropsy not due to licart or renal disease may be 
caused by bcri-beri or aiikyloslomuisis. 

THE HEART. 

Hoail disease has not been carefully studied by modern methods 
in the tropics, but cases of heart -block due to mahiria and syphilis 
liave been recorded by \is. 

Pcricardilh and mdocurdiiis an* not as coiftmon as in other regions, 
probably betause rheuniatisin is rare, and therefore they are due 
to such other causes as ^401111 oecal infection, etc. Atrophies of the 
heart. espc'cinll>' brown atrojdiy, are quite »‘onimon as the result of 
some general dis.*ji.sc. Heart -block is rare, but has been met with. 
Rupture of a ])(Tfectly noriual nivocardiiim, the pericardium being 
intact, is recorded by Herzog as iluc to fracture of the sc'cond, 
fourth, and lifth rib-,. 

Tropical Heart. * 

Ibider this heading Macl.i-od de>cribt'd the conditions rf 
palpitation and dy^pll<ea on going up lulls met with in persons who 
have resided long in i he tropics. Jh* iis-,igns this to degenersition of 
theheart, brought (Uiby i he ln*.«t aiidby llu* exceptional work which 
it has to do owing to the changes in the circulation which result 
troiii the high leuiperaliire <>1 tin tr<.pic^. He considers this to bo 
the basis of the syncojial form of ht*ai ( xhaustion. Ernest Black 
believes that the condition is as'-ocialed with subnormal blood 
coagulability, and rc( omiiicuds the administration of calcium salts. 
Tlie .salt he prefei> is caldiiin lactate, which lie gives in lo-grain 
do.s<‘s. He p'oiiils out that ealciuin s.ilts a.re essential for the S]^^tole 
of the heart as well as for the iiorinal i-ogulability of the blood, and 
refers their heiulicial aclj<»n t»i tins j>ro}>erty. He considers that 
citiic acid or its salts dioiild be avoided when calcium salts are 
administered, as they iiicreust' the ealcium excretion. 

THE VESSELS. 

Atheromaioiis di*generat i<Mi «if the arteries is quite common, and 
aneurysm is found, gdierally affecting «th(* thoracic aorta, while 
yaricose veins and variccKa le ere u.siial, and, associated with 
hypertroidiy of thelHiui. are wn common among rickshaw coolies. 

'Thrombosis is often met with as the nsiilt of typhoid fever and 
other diseases, and we liavi' seen thromhosi'^ of a coron.ary artery 
with myomalacia coidis or am*ury-m of the heart. 


THE SPLEEN. 

The spleen is affected in malaria, kala-azar, relapsing fever, etc., 
s already described. Capsulitis is very commomy meX with in 
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post-mortemV but splenic abscess is, in our experience, rare, and 
may be of entamoebic origin. Infarcts and tuberculosis are, how- 
ever, not so rare, and splcno-mcdullary Iciiksemia, as has been 
mentioned above, is not very rare. Rnpt ur c of t he cnhirged malarial 
spleen has already been mentiom^d, and may cause death within a 
few minutes, or the patient may live for several hours. 

BONE-MARROW. 

The import aiire of tlic boiu'-marrow is often ovcrhM»kod in the 
tropics. It roquiifs rsju'cial study in an.emijjs, knla-azar, and 
malaria. 
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C'rcncral remarks — 'I'rojiical liver — Amoebic al)sc:ess of the liver — 
Opiblhorchiusis — Cloiiorchiosis — Relerciices. 


GENERAL REMARKS. 

DiSEASiis ot tlio IjviT iiiKl ]).iiu'ri‘;is arr *>! coiniiion oci'urr^iicc in 
the tropics. The In^r may 1>(‘ affcxMcd in IIk' course of lroj)ical 
fevers, especially in malaria and kala-azur, in the latter of which 
Rogers has described a '»j>ecial form of cirrhosis. The disease 
called ‘ infantile hUiary ciriiwsis oj tJi.' liver' described by Ghose 
and Mcieke.iizie as occurring in ('.ilcutia and other parts of India 
in Hindu and Mohammedan chililieii. aiijiears to us to reciuire 
reinvestigation, with a view to d -(ddiiig wlicther it also is a variety 
of kala-azai It is sai<l to attack cliildr(*n under ojn,* year of age, 
and to be i harach'rized by a l'»w lyju i>f feviT, associated with 
enlargi'inen of the liver and spleen, jiiundice, ]»ale motions, dfirk 
urine, .and ? unetinies \a»miting ot blood, redeina, and ascites, and 
ends fat ally in three I o ('ight mont lis. 

Acute ydlou' atrolfhy of the- liver is not ommon in Ceylon 

as in Kuiaipe, for, on an av<Tage. we h.ive met wit ]i one or two cases 
per annum. It occurs in Ccwloii more (ominoiily in men than in 
women, l)ut the cause appeals tt»be quite i>bscure. 

An extraor<linary case of auite severe liepatitis and gastritis, 
which caused a considerable ha*morrliage to lake place, tilling all 
the small biliary ducts, tlie gall-bladder. Uu* common bilc-ducr, 
the duodenum. j(’junum. .and ih-um with bl(»od, has been recorded 
by one of ns in Ciwlon. 'I'he inilammation occurred in a stomach 
which was^iltenal by chronic alrojdiic gastritis. Tin* hcemorrhage 
was caused by the blood passing from the damaged hepatic capil- 
laries into tin* minute bile cJi.auncls, and was due to the destruction 
of the walls of these capillaries and the liver cells. No definite 
cause could be found f < »r t his coiidil ion, whicli is decidedly rare. 

Congestion and inflammation of the liver, together with abscess, 
are common in the tropics, andrequirc special consideration (p, 1910). 

Atrophic cirrhosis of the. liver is very common in the tropics, and 
though generally there is a history of alcohol, still, this is by no 
means always so, and sometimes the cause is not evident. Wc 
-believe that cirrhosis of the liver of malarial origin is much less 
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frequent than is admitted by many authors. It will be shown 
presently that various parasites cause cirrhosis. 

Prifnary cancer of the liver has been met wil li, but is very rare. 
On the other hand, secondary cancer is by no means rare. The 
only non-moLignant growth which we have met with was an angioma. 

The protozoal parasite's which occur in the liver arje Loeschia 
histolytica, the cause of liver abscess; Leishmania donovani and 
£. infantum, the causes of kala-azar and the iiitantile kala-azar ; and 
the malarial parasites, as has already been not('.<l. C'oceidiosir) has 
been found in the tropics in man several tunes. 

With regard to Uie ircmModc partihiU:i,^K\i tin* liver, Fasciola 
hepatica is only an occisional pavasiif* ot uicLU. FasciolopsU buski 
(ralhoiiisi) lias been seen in a Chinese wlio showed «>bscure liver 
symploms, and no <loubi mici *sco]>ical exaininal ii»n oi the* heces 
would make diagnosis possible bill iJiere is only one eerUiin eiise, 
and I he informal ion regartling he ."•ynijn unis n meagi r. Opisthor- 
chis fdincus \ui(l Am phimerus noren a are I h- i ause ol oj.isi Imn hio.sis. 
which will bo coiisiilcred late s wdl chunjfohiosis, caused by 
Clonorchis sinensis^ DiccoKcli tm ianccutum is con>ideri (l to be 
too small to ciniso any s»Ti«#ns -»vmploms wlii.e living, in the bile- 
ducts. Sciiistosomd mAiisoni M\ >i. hiponwitm in.ivbo h .1 fleet the 
liver (pj). 15^9 iiS() 

With regaii i ») Ticniii Yimhoaus is jn>i t onimon, 
but We li.ive I ‘i wilJi oin‘ ejv jI tehinocoeciis Jii ('eylnii. wliieh 
was brimglil b a l 5 o» r prisoiiii lud J>egl)ie lias iiv«>rded iiuolluT, 
not in the livi r, but asM)ciatei. wiin iin Inn::, in an old resident 
in Ceylon. Oiu fd us has reurde I an invasion oi iIk' livei by 
Astxirides, and I le fornMlioii ^ absees.M s l>y the agi nev ol llie.se 
worms. We liave "'t l^nr.u ifnnit armi/lalui* in ilie 

liver. 

Disease if the ‘iladdcr is romnn»ii in tro]>ii s. and \ve luve 

mei wiih aeuie einunie iiiilaiiiinal 10 (i.ill-sKnus arc often 

mi-t will )al)ly as ^e<lueLe to tyjilu ie\er. oui I-.0 ai ising 
from other cansi's. Sui)[miatioii id ih- iJi-diuls \v have only 
seen once, and <edt‘ijia ol ihe wall of tin ,, bhulder \vc have also 
only loninl onci*. OhstrncUve catarrhal jaimdicc arc met with 
fairlj' fn-iqueui ly in the tropics. ^ 

Rupture of the liver may take place as liie lesuh of traumatisms, 
and recfjntly tlcrzog has recorded liiis acei<h iit in a hilipiAo woman 
as the result of a uaiix'e obstetrical practice, which consi.sts of 
traction on a cloth wound round the abdimieii. In this case tlic 
rupt urc had been caused by t ho perf oral ion of t he t ip of t lie elovcni h 
rib int o the fatty liver. 

The pancreas, in our experience, is not infrequently found 
diseased. Wc have met with the following tjq>es of iiiJlammalion 
in Ceylon: — 

1. Acute liffimorrbagic pancreatitis. 

2. Acute suppurative catarrh of the duct s. 
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3. Subacute pancreatitis. 

4 . Clu-oiuc pancreatitis. 

(1) S^Tphilitic in the fa'tus. 

(2) In the adult. 

{a) Chronic interlobular pancreatitis. 

. (h) Chronic ini eraeiiiar pancreatitis. 

(f) Clironic intiTlobiilar and inleracinar pancreatitis 
combi III 'd. 

It should be rrniembei ed llial the sublerliaii parasiie is one oi 
tli(‘ caiiNes of luemriirhaj^ic paiu rralil is. In addition we have seen 
cancel (»t the pancreas ]nodiirinjj: a bUn'kin;^^ of tlie duct of Wirsung, 
and leading to a lamil.i which eoni.mied infiiiy piinereai ir calculi. 
We Juive (nue seen .111 .isearis 111 the duel ol Wirsung .issociated 
with a hvp( ra-jnie ciuidil loii ol t lie gl«iud. 

After tills briel general Matemeni. we must consider congestion 
of llie liver, abscess of ilie Ii\er. o]>isthorejiiosis, and clonorelnosis. 

TROPICAL LIVER. 

Synonyms." Congest ieu ol tiie liver, lIxpeiainicT ol the liver, 
Indian li\ er. 

Definition.- ('ongesuon oJ the li\ir is a hypera-niia bioiighl 
about by niany conditions, espiu-ially gastro-inlesi iiial ilisordeis. 

Remarks. *1 lure lan be 110 doubt that the hnro])eaii is apt to 
eat and drink more ih.in is good loi him on his lirsl ariival in the 
tropics, and that this is bound to leari to aninrieaseol blood in 
the liver, whii ii }>hy-iologieal eoudilioii may easily become a con- 
gestion, with Jitter blood stasis and dimiiinlion ol the Inni'limial 
activity ol t he organ. 

Climatology.- Congestion (»l tlu' liver n a ciJS)no])olrt an eoni- 
plaint, Imt i.s luiich more « ominoiily met with in the tn»])ics than 
in llie Teni])eiale Zrnie. 

etiology.- -Congestion of the livei isbronght about by indiscre- 
tion in diet, .sill h a.-, too much. to(»rieh. f»r too highly sjmed foods, 
by alcoholu exci ss, and ])y i hills. 

Pathology.- I'osi nionun the liver is found to be swollen, daik 
red in colour, aii*i diij»s with blood when cut into. The cells are 
often laden wnli fat. and, in addition to llie changes in the livei , 
there will*be added the ]Mtliolognal cliajigcs which have cansed 
till; congesli(m, and which ai** geiii lally to be found in lJu- alimen- 
tary canal, as well as lh«»sc wlrieh have I'ansed tlie death of the 
patient. 

Symptomatology." Tlu illnes> begins witli iremtal lieadachc. 
malaise and loss ol a])peliic. with nansia or sickness, and a bitter 
taste in the mouth oh awakening in the morning. The. tongue is 
coated, and tln re are the usual signs ol dysjxp.sia, associati d with 
constipation and the })assage c-i jialc-coloured motions. The liver 
is enlarged and tender, and usually there is a sense of weight in the 
right hypocliondrium, and jiain below the right scapula or in the 
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right shonlcJcr, .'iiul tJic*rc miiy hi* slight signs of jaiiiiclico in llui 
yellow conjunct iva ami sallow skin. Tlu* urim* may be diminished 
in quantity, high-colour* *d. and with high s])ecilic gravity. :ind 
load(‘d with uric acid and mates. I hr neivous system is .also 
affected, and the patient is usually very cr*»>s and irrilal)le. The 
temperature is generally uoimal. but soiiKiiiues it rises, and when 
above io«>^ F. it is usual to call the disease he]>atilis: instead of 
congestion of the li\er. The eomni(»n noii-fibi ih* variety lasts 
frf»m two to seven days, but is liable to recur. 

Varieties.- Congest ion of the liver may be arut*‘ when associated 
with some otJier disease, or ehrcuiie wJu'ii due to gaslro-inlestinal 
disturbance. 

Diagnosis.- -The diagnosi'^ is based on the ]»ainfiil enlaigemeiit of 
the livi r, wliicli. in f lie abs* un- of other disease, is usually iimuTom- 
paiiied with marked n<e ol temperatiin . 

Treatment.- Tn the a* ul<- attack it is as well t») k( ip the patient 
in bi-d and begin the treatment with a dos** of calomel (gr. ii. to 
gr. V.). followed a few Jmiirs later by a saliiUkin tlie hwm of inag- 
nrsium and sodirtin sulpli.'tes t'.irKbad salts \n t-fferx eyeing 
luixlun* ol anuiioniiiiu (arlmii.ite (gr. i\ . ti) gr. \ .) and sodium bi- 
earhonato (gr. xx.), witli citrie :u'‘u\ igr. w.h may be gdveii ivery 
1 lin*e hours, or a inivture ( out.'iiuiiig ainiuouiuui chloride in si.mr 
('oiubiiiat ion. At the ^auirtinu* hot lonu ntaium^ 01 a tliick coat 
<jf auli])hlMgislin inav hr ap]»Iii(l to the region »»! the liv.er. 'I’he 
diet should ul sniijis ami milk, diluted with Vichy or b.irh y 

water, and no alcolml in auv lorm allowed. 

\Vh<*u the coiidilinn li:isb«(oim* (‘hroun‘, the* ]>alient must be 
carefully *liete'l and ]ila('e<l u]>on a *'ourse ot trealineiil with tin* 
above elferveseiiig mixiuia* ami \'if hy ((ir.imle tiiille). ami when 
h'ave in Kun»]»e is available, should be sent to Vu hy. Carlsbad. 
Harrogate, or Mont ecat ini. lb* shtnild avoi*l alcoholic stimulants 
and rich food of eveiv <lescrip* ii»n. ami esj)t‘«*iallv t iniu’d o*'*!. and 
should restrict liis di<'l to fowls, clear s<>u]>s. fish, and well-cooked 
vegetables ami milk, avoiding im-at ami curries. 

Whemwer the aeute attack is ov*t, tin- ]>atieiii slKUild be advised 
to take exercise daily -walking, riding, goll. or ti*nnis. combined 
with tlie ii.siial so-calhal liver exercises. 

Prophylaxis.- JMaiii. simple, not highly spiced ‘ftwid should be 
taken, and such p<Tnk‘ions drinks as thi* lieavy foriiis of Invr. 
sherry. ehani])agne. etc., should b*‘ a\a>iile(l. If anv form of aU ohol 
is to be tak*m in tlu* tro})ics. Hus should be Scotch wliisky, well 
diluted, or light claret s. and t luai only in nuHlerat ion. Cliillsniu.st b«^ 
avoided as care'fully as j)os.sible. especially when t here is a land wind, 
in the rains, and when changing from a warm to a cooler cliniate. 

With regard to the cold bath, there is no doubt that the majority 
of people are unable to .stand this in the tropics, and therefore it 
is better to use water with the chill removed. 

Some persons are, however, distinctly benefited by a cold bath, 
and therefore individual pcculiiiritics must be ( onsiclorcd. 
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Tlu* most clangorous time for cliills is in tUc night; therefore it is 
as \vc*ll to sleep with some light Maukot plaocd over the abdomeni 
and in ihuinol night attire. In the daytime a woolh'ii undervest or 
oliolora-bolt may bo w(»rn. Thv clothes must be carefully changed 
whonovor tluy boctmic* damp. 

AMCBBIG ABSCESS OF THE LIVER. 

Synonyms.- Hepatic abs<'«\ss. Fmich: Ab.sccs du hoio. Italian: 
ICpatito Siip])urativa. (icnnitn : Trijpis liei 1 eberabszohs. 

D^flnUion.- -AuKX'bie .ib'-''!*':'- of f]n. livn- is a siip])iira^ ivc hepa- 
titis, caus(*d by Locschia histolytica- -'Usually j)r(*cedo(l by an attack 
of am<x‘bic (l^'scntory. 

History. -Liver ai)*^ees.^ w.i< kiu-wn to the ancients, and was 
u})iTati'd iiptm as far bark . 1 ^ ilie days of lIi]»])orrate.*i. while Galon 
recognized its cojiuei iinji wiili tlyseii"i ry. .511(1 Morgagni studied its 
morbid .luatoniy. During the ninetceulli century 1 he diseast* was 
rarefiilly studied by J''reu( h siirge**!!*.. beginnmg willi tliose of the 
.»rni\' of occnjiafiMil in Egv]'*-. ;inil also ])y tlv iTencli colonial 
d(K.'lors ;ind the Indian armv surgrem-^. 'fhe di.si ca (Ty oi AmcRha or 
enipliasizi'd \ lie coiuiivt nm between liv< r a]>‘'Cessand dystm- 
lery, Krns(' and Pas'ju.ile wt'i e t he (irsi 1 o regularly find JiiiKX'ba* in 
the liver abscess, .and to state that. ap.«rt Imnithe anutb.T. the ])iis 
was sterile. Later reseandu'^ have ((uilirined this dis(.-(»v(Ty, .and 
have dc'inonsl rated tliat tin* i>us ot a li\ 1 1 abscos does not conlaiii 
In'cteria in most (aiMS- a fa(t wlm h agree s with our exjxric'iiec — 
and that the true ('aus(‘ of the malady i'^ Ltcschia histolytica. 

Climatology. — l.iver abs -' ss is (‘ssem tally .1 diseast* of the tropics 
.111(1 subtropical n*gions. It is very coninn»n in India and I?ulo- 
riiiiia, r.'ither less so in (a yloii. Malay.i. Java. Siiniatra, and rare in 
SoutluTn China. In Africa it is « oiiuiion in ligvju and Korth and 
West Africa (Gold Coast). In America it a])j>eais to bo lo.ss com- 
monly met witli, being rare in the rniled Stairs, We.st Indies, and 
British (biiana. It is also foniid, Ihoiigli rarely, in the Temperate 
Zon(^ in Spain. It;dy, l-'ranee, .and e\en in sued 1 a iiorlliorn country 
as England, 'riu’i 0 is no se.ison.il variation. 

AEtlology.- The cause of tlie suppuration h Locschia histolytua, 
.and p(Tjia])s oilier varieties of Locschue. It is more common in 
Enropoan.s tluni in natives, and more sojii mah's than females, 
and IS iisifdlly a disease of adults. The nwVst important predisjios- 
iug cause is perlia]»s alc(»hol. 

Tn luon lays 0110 of ii.s lias uivinUd Ilic- oiciiF-njiicc (;f liver sil)sct*s*i due to 
•an .'i.Moeba {Loeschia futtialli C.istelUici. 1907). 

Pathology. — Loeschicp pass from the bowel via the portal 
vein into the liver, wberf' they jirfKliice eoagulative necrosis of the 
liver cells, which bei'ome fornile.ss aiirl break up into granular 
debris. This necrosis i.s though! to be brought .about by means 
of toxins producfxl ]>y the Loeschuv. TJie n(‘crosed area undergoes 
• liquefaction and forms the abscc.ss. the contents of whiclj consist ol 
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debris, endothelial cells, mononuclear leucocytes (rarely pol^mci- 
phonuclears), red corpuscles, liaematoidin, cholesterin, and rarely 
Charcot-Leyden crystals. The pus is usually sterile, and as a rufe 
does not contain amoebai, which are in the marginal wall of the 
abscess, and may exti‘nd into the livxT tissue for some distance 
from the focal lesion. After the abscess lias been opened, ainccba: 
may l)c found in the. pus. The process of rei)air has not bi-eu fully 
worked out, but it a])pears as though the granulation tissue formed 
new connective tissue*, in which n(*w bloodvessels and proliferating 
bile-duets may be se(*n, indicating the proeesM‘S which may lead 
t o repair. 

Usually there is only <»uc 
absi:ess, but it is not uncommon 
to find two, and thei'e may be 
more. Th(*. abscess is generally 
found in the ])osterior j)art of 
llic upper portion of the right 
lobe. It is rounded in l(»rm, 
with walls c<jmifos('d of degi*ue- 
rated liver cells and granulation 
tissue. Its contents may be 
thick, creamy ])us, but 'im»re 
usually it is yellowish or br<iwn 
colour(*d. On mi(Tf»scopical (ex- 
amination it consists largely of 
di^tritus, with a few (U'generated 
liver and pus colls. The bacteria 
found in the pus, when it is not 
stcrilcj, are streptococci, stajdiy- 
lococci. B. coli communis, and 
/?. pyocyanciis, and occasicuially 
some ana(‘r(»bic g(‘niis. 'Hk* 
abscess varies iniicli iji siz(*, from 
a .small hollow* ('OJit aining only 
I i>r 2 ounces up to a liuge cavity 
with a couple of pints or more 
of pus, while even larger have b«*en described. The size of the 
liver, apart from the abscess, also varies, being softietimcs increased 
and sometimes diminished. Apart from the liver abscejis, there are 
usually signs of old or recent dysentery in the colon, though these 
may be absent. There may be abscesses in other part s of the body, 
the spleen, the brain, etc., but these are rare. 

Symptomatology. — ^'fhcrc is usually a history of a previous atta^ 
of dysentery, but this may be wanting. The disease begins in- 
sidiously with signs of congestion of the liver and fever. Tliis fevei: 
is important, being irregular, sometimes remittent, sometimes 
intermittent, sometimes with long apyrexial intei vals. 

The X rays may show that the movement of the diaphragm is 
dimini.shgd on the right side, and attention has also been called to 
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lilo arclifd ' cnpola-likc ' nirvi* of llio ;is])(*ct of tlio livrr, ns 

siM’U I>v iMdiosi'opy. rjie early sln^e, ealli'd by Kof^i-rs t lu* ‘ prc'snj)- 
pur.'itivo stiip'.* is oj the utmost import mice ; lor if it cun be recop;- 
iiized and appropriate treat iiieiit a]>pli(‘d, the disease may be 
sto})pe(l ill a certain number of eases. If, liowevcT, this is not 
done, rigors may take ])la('e, and llie fever usually becomes more 
severe, and a lypicJil Iiectie tem]Hratiiri‘ witli night-sweats may 
ensue; while the patient complains of a dr.'igging sensation on the 
right side, pain under the right shoulder-blacli* and in the right 
slioulder. Thislatt^T is a nlern-d pain, duo to the fact that the 
phrenic nerve arises from tlie fourth cervical lUTVe-rool, the fibres 
of which supply the skin <»f the shoulder. 
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A ])€itient witli an abscess of the liver often j)ossesses a nu»st 
t ypical facies. 1 Ic la s <»n liis back, wit h his leg> drawn uj»; his face 
is drawn, and of a pale yellow colour, and the ocular conjunctiva 
possesses a iieculiar bliu y-whitish c(»lour. It is said that sometimes 
theriglit jnipil is dilatt'd. but in our e.\]»ei ienee this is not a constant 
symptom, (leiierally he is emaciated, and ileeji iiis])iratif»n is pain- 
ful; lienee the hn-atliiiig is ccjstal in charaeter. and oftcui there is a 
sliglit cough. Jin- hands and leet are <»fteii cold and clammy to 
the touch. 

On inspecting the abdomen and chc'st, the right hypcKdiondrium 
will be noticed to be bulging, while the liver is enlarged and tender. 

the front of the abdomen, t he right rectus muscle may 
be felt to become suddenly rigid — a most characteristic sign — whife 
the left IS not affected. On percussion the liver is found to be 
enlarged, and pain may be produced by pressure in the epigastrium 
w over an intercostal space. These painful spots are of importance 
in localizing the site of the abscess. On listening over Jthe lowei 
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])arl of th(‘ rhcst, fine' crepitations or Irirtioii souiuls luav \w 
lioarcl. 

Usually liviT absi'.ess is accompanied by ^onu' aiKemia and some 
increase* m the number of the* total ]eiir«H ytes, ])Ut this app**jirs to 
vary, beiii^* j2[roateT if t he abscess is small and deeply seated, and less 
so if large and superficial. Ace'ording to Rogers, the ratio of white 
to red corpuscles varies from i : 517 to 1 : I2f). Wit h regard to tlui 
dilTerciit iai count, the iiedyiuorphomieh ar leiicocv! e^arebTlt slightly 
increas(*d. hut tlie lym})hocytes an* usually more tluin normal. 
Leger gives the' diff<*reiit ial count as bi*iiig; PoJymorj)lionuclears, 
7^\)7 cent.; lymiihocytes, 17*4.^ per e(‘iit.; inoiioniiclears, 3-15 
per cent.; and e()siiio]»hiles. 070 j)er rent., which closely agrees 
with Jiogers* figures. wJiicli are: P<»!ymor})honuelears. 7.4 to S7 per 
cent. ; l3mi]>liocytes. 7 1 ») 23 ]>er c«*ii1 . ; mononuclears, 3 1 7 per cent. ; 
eosinopliiles, o to 4 per cent. In sonu* of our eases there was 110 
polymorj)Iioniich*ar leuci)cvto'«.is, while on ^‘Veral occasions, even in 
non-malarial ‘subjects, t here was a relal ively large* monomiclear in- 
crease. 'J'he nnnibtr of .siidanophih* li*nc()eyte.^ tested according to 
lh(* f'esaris-J)ein<*rni‘ l hod is often in* n*ased. 

The iiriiu* is usually climiaisln*d. and its excretion is said to be 
altered, sot hat thegiealest ([iiantity is passed between 13 midnight 
and 12 noon, being fsjieeially men aseel in tin* early iut>rning. 

ff the abscess is alloweel to continue its own c.enirse, it may burst 
into the hiug, causing signs of ])h*urisy :ind pneumonia, associated 
with the e*xj)e('toratieiii of «*haraeterisl ie brown i»r reddish-brown 
guimiiy, vise'id, ])undeiit matter; or inte) the stomach, when a 
simili'ir material will be veunited* or iiite) llie be)wcl. when it will 
be* p.issed /)cr anum. P may al.se » bm>t into tin* ])(*ricardium or the 
]) *ritoue*um. or into llu* vena e ava. all of which eases are beniiid to 
l ud fatally. If it deu'snot burst . lhe*patie‘iil mav die of e*xlianstion. 

Tile duration of a livi*r ab.sress is very varhiMe*. being fre>m a few 
wee-kste) several months, and even vears. 

Diagnosis.- -The* diagimsliV ])oinls in al^serss of the liver are: \ 
liislory of dysentery: lever, gi-nerally of a seToline* type', with 
sweat ing.s, ne)t yiehliiig tei epiinim*: jKiiiilul e*nlargemeiit of the liver; 
the char.u.teriMic pain in the sheuileleT: the* rigidity e^f the rigid 
rectus; the b)ss of me)vt*meiil in the right siele e)f the diaphragm, 
and the fri'que'iit e*u]>ola shai>i* e)f the* liver eni radie)sce»])y: ami, 
above*, all. the dise-overC ol the* pus by ex]>li»rateiry jufiieinre, as 
eleSeTibe'el below. 

The differential eliagm)sis be*twt*en the pri*sup])iiralive and the 
suppurative stages is often impossible williout a piiiietuu*. but 
sweating, high intermittent te'mperalure*, if pre'sent anel ne)t influ- 
enced by the emetine treatment, is suspicious that su]>purative 
changes have begun. • 

Pleurisy with effusion on the right side can be distinguished from 
liver abscess by the presence of Grocco’s paravertebral Iriaiigle on 
the left side. Moreover, in pleuritic effusions the uppCT limit of 
the dulne%s is horizontal, while in liver abscess it is convex. 
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Another diagnostic point to which Miinson has drawn attention is 
tliat the enlarged liver gravitales wit li changes of position much 
more distinctly tlian pleural effusions. If tlie dulness in the mi<J- 
axillary line (liniiuishes notably wlu'ii the patient lies on his left 
side, the case is i)rot)ably one of liv<r abscess. It is to be noted, 
howoviT. that a right pleural (effusion and a liver abscess may 
coexist. PiK'uiTumia on the ri«ht side with congestion of the liver 
may also lead to difficulties, wliich must be met by careful physical 
examination and tl)c microscopical and bacteriological examination 
of the spiiluiu. Malarial fc\ er can be diagnosed from the fever of 
hepatitis by examination of the blood and the presence of the 
enlarged sjdecn. In those crises of liver abscess in which fever is 
the only symptom tiu* diaguoMs mav be ('Xlremcly difficult, and 
may rotpiire all inoth’rn bacteriological nielliods to exclude Malta 
fe.vcr, mal.'iria, sej)tic;rinia, and typhoid, etc. When in doubt, an 
explor.Ltory piincf ure slioiild always be made, for it can do no liarm, 
and may reli<*ve the congeMion. Wlu*n a long ntrdle is introduced 
into a liver abscessj* it moves n'gularlv with res])iration. Purulent 
cholecystitis in most cases gives no trouble on iliaguosis, as the 
enlargt'd gall-bladder can be e.isilv fell, and tliere is generally a 
history of hepatic coli(\ 

Svphiliti(’ gnninia of the li\er may sln»w many symptoms in 
cotnmon with liver abscess, including the interniittoiii fever, as 
we have twice noted. 1 'h<' ])ositive W.issiTinan leaction and the 
action of potassium iodiile in lull clears the diagnosis. 

Cii'^esof leuktemia. ])seiulo leukaemia. tro})ical sjdenoniegaly, and 
kala-azar have been mistaken for liver abscess, but in all these con- 
ditions the spleen is also greatly eulargeil. 

In this connection we may nnjihasizi' the necessity for the ex- 
amination of the blood in c»rder to exehuie K*nka*mia, otherwise a 
fatal luemorrhage may follow surli a siin])le ()];erati()n as puncture 
of the liver. Liver absf t^ss is usually <-asily diagnosed from hydatid 
disease, but when ]>urulent changes ha\e taken place in the latter 
the diagnosis may he im])(»ssible, 4*xcept by the history and the 
eosinophilia. 

Prognosis. — If the abscess is h'ft unf»perated for a long fipte, the 
prognosis is very bad, as the danger of exhaustion and septic infec- 
tion is great. If the absc'css has binst into the lung, the prognosis 
is also bad. but better than if it liad burst into the bowel. Since 
operative measures have cfiiru* into more common use the mortality 
has decreased, according to I)u}ardin Beaumetz, from 82 per cent, 
to 32 per cent. The operation wound may occasionally become 
phaged%nic. 

Treatment. — ^If a case is suspected bj^ the .symptoms and blood- 
counts to be in the ' presuppurat ive stage,* emetine or ipecacuanha 
should be admini.st(Ted, and should be given with the precautions 
afready mentioned under Amcel>ic Dysentery, and the lattcj must 
be continued for several weeks after ('very sign of hepatitis has 
disappeared. t 
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It, however, an abscess is believt^d to have formecl, tlure should 
be no delay in mfilcing an cxploraliwy puncture. 

For this purpose a needle 3i inches in h ii/^dh. but preferably not 
longer, because oithc danger of injuring llie vena cava, should be 
rendered sterile by boiling in plain water, but must not be dipped 
into an antiseptic lotion nnr intt) spirit. Tliis needle should be 
capable of being fitted on \o a glass syriugr or an aspirator. 

The patient should be plac'ed under chloroform, and all arrange- 
ments should be made so that an ojxTatioii 1 au be performed at 
once if necessar3^ 

The noodle should be driven into the livei in the region of any 
definite swelling ('r pain, or, failing thesi*. lliroiigh tlu* eighth inter- 
costal space in llic anterior axillary line, about r or 1 J inches from 
tlie costal margin. 

The direction of the needle slanihl bt‘ inward, slightly upward 
and backward, because the usual site <.f an ab.seess is in tin* upper 
and back part of the* right lobe. 

Aspiration the s\Tinge or the aspirat(»r 'm.iy reV(*al pus, or 
may fail to do so. in whirli Lit in* event iho needle must be carefullv 
an i slowly withdrawn, and its cont < n1 s ejt*cted on 1 o a clean white 
dish, to sec if it isr<Mii]K)sed of tliegnnuous mat (‘rial of liv(‘r abscess. 
The needle shoiiLl now lx* driven into th(‘ liver in different places 
and diivctions until some six to twelve puuct iir(‘S have be(m made. 
There is no danger in this ])ro(*edure if ])eHormed with n’asonabic 
Ctire, and it may even beiuiif tlie patient by i>erforming what has 
b.Tii termed *ho])atic phlebotomy.* When the abscess has botm 
locatc'd. the imcdle slionld Ix' left in sifit as a gnidt*. and one of two 
])rocedjnTsmaybecarri(‘d out : A. Aspiratioii: B. OjxTaticm. 

The operali<»u slioiild, however, always be ]x*rforin(‘d if tiic 
abscess lias already burst into the lungs, t he pj'iitcmeal or pleural 
cavities. 

A. Aspikation. -'J'hi-i is preferable if the* abscess is small, and 

cousi^ts of ev.icualiiig it'. I'oiecuts. and the iujtvtioii of a solution 
of r grain of emetine hydrobromule in 2 ounces t>f water, or the 
rcp(‘ated irrigation of lht'c.avity wit h a .solution of bi- hydrochloride 
of quinine (3 to 5 grains t o tlx* ounces by means of Bogi rs flexible 
sheathed aspiration cannula. , 

B. Operation.- -An opTaiion is necessaryif the abscess is large, 
if the pus is not sterile, i< the abs('ess has burst into the bings or a 
serous cavity. 

The site of the opcTation depends u]>on wh(‘re the* pus has been 
obtained. Two principal places may be mentioned: (i) through 
the thoracic wall: (2) through the abdominal wall below the ribs. 

Giordano and others have recommended a laparotomy and the 
localization of the abscess bj' the hand prior to the actual operation 
for evacuation of the pus. This may be useful in c rt ain eases when 
thcjrc arc no signs indicating the position of the jibsc^ess. 

I. Operation through the Thoracic Wall, — ^An incision should be 
made throjigh the parietes, including the site of the puncture. 
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throii^li which i)iis was obtainc'd. After the skin has been well 
n tract ed. a ])ieee'()f a rib may require to be* removed, thus ex- 
]>osin{^ ilie tlhiphriif^m l)elow tlie pleura, whu li must be incised and 
•titclird to till* jiiar/i'ins of the w<»iin(l. and tlie wound well packed 
wit li fjauze. 

The liver is now expoM-d. .iiul lw<» met hods ol procedure arc' open 
to tlie opc'rator eithcT to ])iisJi a pair ot dilat \n^ forcc'ps aloiif* the 
needle, which has been left in situ, and tliu^ to (>pui up the cavity 
and evacuate tin* pus. and then, alte r inse rt iiif: ^ double drainage- 
tube, to wash (Hit the cavity uitli the quinine solution nientioned 
above. cIom* uj) the* wound, iix tin* di ainage-tube in position, and 
drc'ssthe w(»uud asejit ic'ally, or t o adopt -Manson’s s]>i‘( iai ajiparatus. 

Manson, aft(‘r the preliminary inei.siou. 1 hi lists a trocar cTiid 
cannula into the abscess, ;ind. afiei withdrawing tin* trocar, passc's 
a draiuagj*-tu])e sfn'telied on a prebe into tlie abscess ca\ity, and 
then, withdrawing lir'^l the trocar and then the pn^be, the drainage- 
tube is left in]>osition in ihelixer abscess, and. being tirndy gripped 
by liver tissue, ])rc\'ents leahage ol ])us into tin* abdominal cavity. 

J!. Operation throui^h the AlhtominalWall. 'I he usual metliod is to 
cut down upon the swelling cir on to tlie li\'er. and il adhesions arc* 
found, loc'vaciiate and drain t he absc e^N. It tIuTeare noadliesiom, 
i he* liver is fixed to t he ])entonc-um b\ a le w stitcdic s c»f thic k c'atgut 
or kangaro(» tendon, but pn feiablv not silk, and the wound is lined 
by iodofoim gauze and h-fl f<»r twe* da\>. when, adlic si(ni*s having 
fcVnied, the abscess can safely be exaiualc'd as (lescTilu'd above'. 
Malison’s appaiatiis can. c»l course', be used in this positicni as well 
as through ih(* thoracic* wall. 

Post-Operative Treatment. TJu* d.ingeis of the* cqjeiaticsu itself 
are but slight. The* jdeiira may be opeiie'd. and if tin’s hapin ris. il 
should be carefully clo.sed by st itches. 

The p()st-ope*rative c omplieMlions arc* many, and include IwenuH- 
rhage, pneumothorax, pyothorax, ])y^»])ncumotliorax, gangrene of 
the lung, and delayed chloroform jioisoniiig. while* a secoiicl abscess 
is nc^t unc:ommonly met wit h, and must be' re lieved. 

After thec;pc*raiionthe temper at lire* should fallto nornuil, and if 
this does not }iap]>en, a sc'C'ond absec'ss or one* of the* above ('oinpliea- 
tions may be .sus])erted. unless, imleed, it is due to impiTfect 
drainage, which must at onee be* rc*clitie(l. 

The dressings should at first be* frc-epienHy (’hanged, usually twice 
a day. and the cavity irrig«ited with (|uiniuc* lotion. (>ood drainage 
is the essential of the ])ost-opi*r<it ive 1r('atment, Jiiid care must be 
taken that tin* drainage-tube is not loo rajiidly short eiu'd, other- 
wise the tempe'raturc is apt to rise'. 

On recovery, the patient should, if possible, be giv^ a holiday 
in the Temperate Zone. x\ short course of emetine or ipecacuanha 
after the operation wound has quite healed is distinctly indicated 
in order to prevent the formation of another abscess. 
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onsTHORcmosis. 

Definition. — Opisthorchiosis is an invasi(»n of the bile-ducts witli 
Amphimmts noverca Krauii, 1903 (p. 577;. and 0 , feUnetts Rivolta, 
1885 (p. 576). 

Remarks.—/!, novcrca is said to be coniinon in doRS^in India, 
but lias only once been found in the dilated bile-duct s of an Indian 
ill Calc utta, who died with dy^'iiteiie. symj^torus. 

(). felincits has been found in the dilated bih'- 
ducts, and incidentally aNo in the inti‘^iino ol 
Jmman beiiif^s, cals and do^s in Tomsk. It 
causc'd afoiin of ]ie])at ic i irriiosis. 


5 
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CUINORCHIOSIS. 

Definition.' cionon hiosis is tin* in\a^i<>n of 
the bile-ducts wit h ( 'lomrchis sinmais ('ohlx.ld. 

Climatology. This ])ara*^ite (K'riiis in ('liijia., 

Tndo-Chinn, and .P.IMU. 

Pathology. 1 hese ]Miasitt s(i('( ur in do^s «ind 
cats, but the imthoil oi lulVition is t[nite un- 
known. In man tiny live m the bile-ducts, in 
the recesses in the wall of the dilated f^all- 
bladder or of the bile din t and in the diio- 
dc'nnni. They iii.iy »dso be loiind in abste sM s 
a]»parently unconnected with tin* liver. 1 he 
ova are I oil lid in tlie tilinieiitarv <an.il .iiid the 
la*ces. The Ji\'(T bic’onics » nlar^n-d, and may 
be flarker in eolour, while* n is .itiojdiieil in tin* 
neighbourhood ol tin' dilated dints. I’he 
intestine may show eatarrhfil iullainmatioii. 

()ft<*nthe s])let'n is also enlarged, and tln-n* may 
be asc'ites or ledein.i. t)v.i li.ive been met with 
in the abdominal lymiihat ic's, while the lliikes 
thc*mselves liavebecm found ina hmibar abscess. 

Tin* blood shows an et»sinopliilia. 

Symptomatology. 'rinTi* is an abnoimal ajipetite, but tin* general 
hi*alth nmaius good foi some time, thongJi tJie liver enlarges and 
bi*comes painful, while jsinndiee may be jireseiit. I'he spleen also 
enlarges. The disease* is app.irciitly vc*ry chronic, but towards the 
end emaciation, asedtes, cedema about lln^ feel and legs, and diar- 
rhuea lead to death from exli.iustion. Abscesses may form. 

Diagnosis.- -The ini'Si'iice of the worms can only be diagnosed by 
finding the eggs in the fjeees (see p. 578). 

• Prognosis. — The prognosis is bad. as no cure is known. 

Treatment.-- An at t eiiijit may lie made t o kill t he worms hy thymol 
or FiKx mas; otherwise the treatment must he symptoniatic. 

Prophylaxis. — Nothing can be said as to i)rr)phy lactic measures 
until the i^clhod of infection is known. 


J'K,. 


thoiuhis filiHtttii 
Kiviilta. 

(Aller Looss.) 



DISEASES OF THE LIVER AND PANCREAS 


T918 


REFERENCES. 

The current literature is found in the Tropical diseases Ihilletin. 

Infantile Biliary Cirrhosis. 

GhOSE AMD MaCKLMZIIl (1895). I^lUCOt, 1. J2I. 

Liver in Schistosomiasis. 

Phalem and HOLS (1908). l*!iili]ipi]ic‘ Joiiin:i 1 nl Science, III., iii. 223. 

Pancreatitis in Ceylon. 

Chalmers (1905). Joiinwi] oi tiie (Vyloii linnuli oJ the Hrilish Medical 
As.socia1inn, p. 1. 

Liver Abscess. 

AKr.fir>\GE J"ii' I'loi* \)< li . \|>iil 1 > ( Viiiti'hn Alisees't of l,i\er 

ami 111. Min 

Camtlil (1007) Journal ol 'riojiHul MedKiiu* and J'rilish Medical Journal 
(scveiaJ pJi)cM'i). 

Castellani KjmsIcI ('iitK.i ill (Miiiu.i Medini. 

Castellam (i‘»o 8 j. I'M'’ «'l M.| 1 Nc 2 ! Alxc es-' ol the J-uer 

111 .1 .Mi'Uk<-v*) 

Coirii Ai'D (moS). Hull >>»•< i! T.iiu J* mM mju**, 1 |Ji. 

Giordano (1890) Ann.ihMtd 

H I 1 M•^ I I (II S} *>iMM ilM 11 Ml il |( < 1111 . 1 
Makcjioux (looS). Anil «li Mill N.ix.de i i .'8 

Mathis and Lk.h< (inii). Keitniiln Jt l'..i.isnt»lon'i- et de r.it)iolo<;ie 
au Tonkin. I'nri-.. 

Mfrani-' h III 7j I’liM MmI Avmk h.‘lii.. ( ..ii /l•lll• 

PoNTANO (I<»I8} I’ollilmnn K'lUiie 

Rho (rgoN). Mense'.^ Trnjieiikr.iTikheiti n tli.ilien iditinTi). 

Rogers (ioo8). j'ev'ers in tin- Tnijms, ]>. 17^ 

Oplsthorchiosis. 

l-OO&s fTgo/ii. Meiise'»- 'I'ln]!* nki.'iiiUieileu, 1. 8S. 


Clonorchiosis. 

Loo.ss Annals ol 'liopu.il Mediuiie and Jiyt^iem, vol. 11. 

SciiFiiRK (1903). JJjMases ol Waiin Chmales, p. .joi. 



CIIAPTKR LXXXiV 


DISEASES OF DUCTLESS OLANDS AND 
METAHOLISM 


General rcmai kh — Tliu tliyroid systom — 'l lic siijHMrni.il sysLeui — The thymus 
system — Other ilui ^^hinds -Di-ibcleh -NLii ies [x-riin'iosa- -Kefi^enccs. 


GENERAL REMARKS. 

Of lato yi'ars iiiucy work lias bum piTformud willi lo the 

ductlc'ss tlu‘ir fiiiiutioiis, and tliuir ])iirl iu tlu* production 

of dis(*ase. In the tropics M( ('airison lia> Ixaui the ]>ionctT with 
regard to t lie i liyroid (ilainl; aiul it is liojK-d that as years pass the 
other systems will be <*qually will st iiclitd. We are only able 1 o give 
these imporlani subjects a passing reference, but they deserve much 
fuller aticmtitui. and b»r this ]iur])<»se we offer tlie reader ref(‘renc<’S 
at the end (rf this chapter. 

THE THYROID SYSTEM. 

Th‘ tlijToid system consists of the thyroi<l gland and the para- 
thyroids, with probably the addition of the i^ars inteiinedia of rlu* 
pifnitiiry gland. T\n^ octioii of these «»rgaus Jias been tin* object of 
much study in Jtnrojx' and America, as can l)e noicd by a reference 
to Biedl’s writings, wliile McCarri on in tin- tiojnVs ha^ op^ ncrl up 
the way to the solution ol many disease'^ in an exei'lli ut manner. 

The various ])athological phenomena .issociaied with this system 
maybe divided into two classe'^ -viz., tliose asstxdaled willi hypo- 
thyroidkm or insufficiency ol fiiuciional activity, and those conn* clod 
with hyperthyroidism, or ex« iss of functional activify, and eacli of 
these, again, maybe applied to the Uiyroitl gland or to ihe jiara- 
thyroids. 

Thus insufficient activity upon tJu' part of the gland itself may 
produce benign chnmic hypothyroidism of Hi-rtoglie, m>'x*edemii, 
and cretinism, whihj exalt ed act ivit y is believed 1 o be rcs])« msible fenr 
goitre. Graves’ disease, and psychic exaltation. The paratJixToid 
glands when working insufficiently may cause tiitany. myixdouia, 
myotonia, myotonia periodica, and paralysis agitans, but when in a 
condition of hyper- or dysactivity may be responsible for myas- 
thenia or myotonia periodica. 

With regard to the factors which produce these changes in the 
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thyroid system McCarrison points out that they are three in number 
— viz. : — 

A. Defective and improper foods. 

B. Infective . — Insanitary surroundings, bacterial and other 
toxins, infectious disease, constipation, intestinal stasis, and their 
asi>ociat ed t oxsemias. 

C. PsycJiical. — Fright, grief, worry, consanguinity in marriage, 
and heredity. 

He show’s that t ht-se f;i( tois r;in ])rodurc more or loss hy]Krp1asia 
in the gland, lollowcd byi'ihrnsKand atiopiiy, ajid tliiit diuingthis 
there is an altrralion in the quant ity and ([ii.iliiy of tla- secretion 
passed into the blood. 

He divides tin* hyjn'ipltisias into i\\i» gr(.n]»s. In the first he 
places those (d nuleiiuc aircas due to u spci ijic infecting af^ency, such 
as endemic goitre, flight livpothyriiiclisin. and In* .shows that these 
conditions in the i)arent may bec( me (‘onginital goitre, hj^potliy- 
roidism, endemic cretinism. <*nlininis idioc'v. with deaf-mulism 
and tetany in t In - deVi'iidants. 

[n his second group he ]»la<ts sin h hyperplasias as are due to 
toxiemia or thyroiditis, and as such In* mentions simpl** tox.Tmia, 
goitre, and sliglit hypolhyroidi m as one sec tion, myxeedema as a 
second section, and (iraves* disease as a tliird sedion; and these 
occurring in parents may ]»rodnc»- nnuli the same results in tlu; 
descendants as in tlie first clas.->. but in this condition it will be 
s])oradic and not endemic cTelinisin. 

Dist‘ases of the thyroid gland ar** tinile (‘onnuon in ])arts C)f the 
tropics with wha h we are ae<[uainte«l. 2\ly.\*edema lias been seen 
bv us in r.e5’Jon. but i.sraier in tJie lro])ics than in th(‘ Teinjieratc 
Zoii«*; goitres, pareiichyniat ons and adenomatous, liave been met 
wit hbyoiirselvesinCeylonaiid in Afrii a. and by Singer in Abyssiniti. 
Ex^iphthalmic goitn* has been es}iecially n«>ted as far fr(»m rare 
by Singer in Abj’ssinia and iLinile in ICast and rentral Africti, but 
is very rai c in India and Cevlon. 

ENDEMIC GOITRE. 

Synonym.- -bbidiinii' t Jiyromegaly. 

G(»ilre is miu li more ])revaleiit in tin- lro])ii s tliau li.is bet'U 
realized Iiitherto. and we hii\< nu t wiih it -fi eqiieiif ly iii Ci'ylonand 
Africa. 

Climatology. - It is a cosmojiulitan disease w'hich though fre- 
quently met w'ith in hilly districts, is also, in our experience, quite 
common in low-lying lands. It does nut a])]Har to be associated 
with any geographical or ge< Jogi(.al cmidit ion. 

/Etiology.— Tile g« neral tendt*nry nt iJie jireseiit time is to con- 
sider that goitre is a parasitic disea.se, and this viiw lias been 
strengtherfedby the r«-cenl important experiments of McCarrison on 
men and Bircher on rats, w'hich, together with the previous ones of 
Lustig, Gra.ssi, and many otlier.s, tend to sluav tliat the qausal agent 
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livei in earth and passes via potable watcer to man, in whose ali- 
^lentary canal it passes a^psirasitic existence. The nature of this 
ctmktgiimMvum is unknown, but McC;irrison is inclined to suspect 
.an amoeba. Chagas has shown t Jiat goitj'e is n p«irt of the syndrome 
111 chronic American tryj^anosomiasis. 

Symptomatology.— A new-comer to an (mdeniic* district may notice 
after a few weeks* residence that tin* nerk has l)*‘gun to swell, and 
on examination thi.s is found to be due to an ineijnent goitre.^ On 
removal from the district, or aft it almost any method of treatment. 



Fig. 778. — Goituc in a Sinhai.i- Wdiuvj. 

• 

the swelling will decrease. If, however, the j>erson continues to 
reside in the endemic region. I he .swelling will either continue or 
return, and this will cont inue t o occur unt il ii nu^re or less permanent 
hypertrophy results. Usually tlie sw^dling affects the. whole gland 
uniformly, but often one lobe may be more h>^)ertroj)hied tiuiii the 
other. As time goes on the gland becomes permanently enlarged, 
and may undergo cystic or adenomatous changes. 

Treatmwt. — ^The treatment consists in removal from tjhe endpmic 
area, and in a course of intestinal antiseptics e g., salol and thymol, 
10 grains night and morning. McCorrison recommends a poly- 
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valent vaccine made from the bacilli found in the feces of persons 
suffering Ironi the disease. Iodine theriipy is strongly recommended. 
The syrup of the iodide of iron in 5-minim dor»i‘^ combined witli 
5 grains of iodide of potash is .idviscd as an initial dose, and this 
may be gradually increas(*(l (o three f>r four times tliis quantity* 
The liquor thyroid**! of tiu* British Pharmacopceia is excellent, 
or fresh tabhiids in doses <»f 2-5 gr.iins combined with 10 grains of 
bicarbonate of soda and l;iken at night. The sour-milk treatment 
has also been reromm(‘nded. 

Prophylaxis. --Tin* most im]>orl;iul ])ro|»hylaclic measure is to 
filter and boil tlu* driiilving-wMter when compelled to visit or live 
in an endemic region. 'I'lie pati**ut must alst) lead a life free from 
emotion, if possilile. 

Congenital Goitre. 

McCarrison lias ])oiuted out I hat this is (*xt remedy common in 
certain Himalayan villag(‘s. N(*ai ly ev<Ty man and woman in these 
situations is goitr(‘Us. and einigenilid goitre may l)e ])resent in 
()0 piT e*‘Ut. of the infant s at tin* Inaast. The molliers of these 
children are olteii mvx<edi‘inati>iis 'Fhe condition rarely calls for 
trealnu nt. as the vidims iisuallv die at or shorflv after birth or 
•ecover si)ontan •<»usly. but the motlu'r and child may be given the 
British Pharmacopeia liquor Ihvroidid, of whith i to 2 minims 
may be given to th<* cliihl al night. 

Endemic Cretinism. 

According to Mit'arrison, the cretinism of the Ilimalavas, which 
does m)t show itself until abmit si\ montli*- after birth, may be 
divided into: — 

r. The myxtrdcmahm tyf^c, 
j. Tlienerroiis/yfic, 

Myxcpdcfnatoua Type.- 'I’here is failure in growth, dwarfism, 
skeletal deformities, persistent infantile condition of tlie sexual 
organs, and a lack of intellect, aiul deafness or deaf-mutism, as well 
as ^rnpai m(‘nt of Hie sensory and muscular systems. 

Nervous Type . — ^Tliis is a state of cretinous idiocy associated with 
cerebral dipU*gia and tetany. 

The treatment of these conditions is the fresli liquor thyroidei 
(B.P.) in doses of i-j minims at bi'dtiim*, combined with grey 
powder and bicarbonate of soda during tlie first fortnight. The 
dose of the liquor is gradually increased until 5-10 minims are given 
jn a day. If the liquor is not available, the dried gland in powder 
JRay be given in i- J grain doses, working up to 5-7 grains per diem. 

aim^Imo .ou, Endemic Tetany. 

imfioiind in goitrous districts in the Himalayas, where it is 
hUtiAittite^en,' or turning of the hands. It is characterized 
by bilateral, intermittent, and usually painful spasms <Sf the hands 
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and feet, and at times other parts of tlu* body, and increased ex- 
citability of th(' nervous system. 

Durinpf the attiirk calcium salts should l)i' administered. 

The curative tn^atmeut is to combat the intestinal toxamia by 
calomel and intestinal antise]>tics. followisl by thyroid therapy 
as indicated above. Rii'kets must also be treated, fhe (li(*t slunilcl 
consist (jf milk, a^ul m&ai should he avoided. 

THE SUPRARENAL SYSTEM. 

Ill Bartholomeus ICust.iohins Sari<'tost‘verinatus recognized 
th<' suprarenal capsules as distinct organs, but it was not until 1855 
that Addison’s researches aroused deep iiit eiH'st in l hese glands. 

No case lias been as yrX reconUsl of t he absence of lhes(* capsules 
as todl ifs of the possible access<»rv supr.ireiials in man. Acti/e 
sttfirarenaf sH/yprc*ision is « ans. il at t inics in m.inliy li.cmorrhage, and 
we fpiote such a cas<* lx l«»w. Th<‘ syndionu* (»ljthesi* cases is fever, 
nervous symplonis, and 'digits ol ]ierilonitis followed by death. 
Malaria may cause t liese sign*.. 

Clironic suprareii.il suiipression m»iv be CtUisi d by malaria, and 
is charat'leri/.etl by the signs of Addison’s disease vi/... apathy, 
adynamia, gaslro-inlc'.i iiial and nervous clistuibaiicc*. assficiated 
witli bronzing ol the skin and mucniis memlir.iues, and a chronic 
Crichi'.xia, with frciiueiiily attacks of di.nrlioM or com ul.sious, and 
ending in coma and death. 

In tlx' tropics wi* have m**t wit h .Xddison’s disease oix'e in a Kiiro- 
poan, and with lia'inorrhag*' into both the sU])rarenal ca])sulcs twice 
■ -once in a still birth alter a bri'ccli j)H‘senlal ion in a native child, 
and once in a casi' of acute suprarenal hainorrhage in a l‘airoj>ean 
lady. This last showed svmptoms so rem.irkabh- m character 
t hat a brief d(‘se.ri]>tion mav be gi\ eii. 

Acute Suprarenal Hsamorrhase. 

After a yoar*.s rc*.iflenee 111 (U-yloii, a ICnglibli huly, lour months 

pregnant, was siuMenly UikvMi ill with lever assix iated with an abnormally 
([uick pulse, great Len<loriiu.ss above the umbiluus, and ]xiin in the small 
of the back on both sides. After a sliuit mtermisMon the fever returned, 
and rose to n»^® F., with a pulse *>1 13«», and quick n -spiral ions; the abdomen 
became much distendcMi and^vciv tender, and the IkiwcIs wi-re conslipzited. 
All the organs were n<iriiial, a.*, was the urine. Vomiting did not begin till 
near the end, when the tongiu' first beeaiue erialed and then dry. lluruugh 
intervened before death on the thirlevnth clay, 'rreatmeiil was without 
success in any way, and an exploratory lapa rot omv levealed no .ilmormalily 
beyond bowels distended with gas. On posl mortem examinaiion, no 
pathok)gical phenomena were seen, exeept liiciuoi rliages into Imth Mijuaienal 
capsules, and, judging by the hi-.tology, this may have been a ease ol localized 
malarial infection yritliout any sign in the blood. ■ 

THE THYMUS SYSTEM. 

The normal weight of the thymns at birtli is 13*26 grammes, 
and it shouM increase till between eleven to fifteen yeJirs of age it 
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should weigh 37-52 grammes according to Hammar/ after which it 
decreases, until after sixty-six years it only weighs 6*o grammes, 
and is tlien principally c*inipc»si'd of adipost' tissue. In 1858 
Friedlcbeii i>ublished the njily monogiaph on this gland in health 
and disease. 'Flie gland is supposed in some* unknown way to be 
associated'witli certaincase>ol suddencleath [niorsthymia), especially 
when there is tlu* so-calk-d status tlnfuicohinphaticus, in which a 
much enlarg(*<l thymuN is a?>siK'iated with liyperplasia in the lymph 
glands and lymphoid tissues all over the body. 

Only once have we ( ucoiinttred a persistent thymus gland with 
seme enlargement of tlie lymphatic glands, und this was in a case of 
sudden death. 

OTHER DUCTLESS GLANDS. 

We are not acquaint ed with obsei vat ions referring to the other 
internal secretion hiiin:i disea si*.s of the tropics. 

DIABETES. 

This disease is extrnnely conniuai in tlu* lrf»pics. but more 
e pecially in Asia, and particularly in Ceylon, though we have met 
with it in Africa. 

In India, according to Waters, it lias been known since the days 
of the Susruta Sanihila, wlnn- it is called ‘ luadliumcha.' It was 
said tr)b ' unknown among tin* Chin<-se and ]a]>anes(‘. but Reid has 
collected 207 cases iu China, and in Kcuea the comjdaint is called 
' we«-t water disease.’ 

Wist says that it is 1 are lu Ifiiidu women, hi that it d(»es occur 
even in Hindu widows, and iu general may b«' said to l)c much 
more common in men tluin in wcmieii. and is most frequently met 
with in the better or educat ed i lasses. 

The disease is tin* same a-s iu the Temperate Zone, and will not 
be fuither considered iiere, except to point out th(‘ frequency of 
boils and carbuncle's due' t o it , and also the occurrence of KussmaiiFs 
coma, w'hich may be induced by a malarial infection. 

Pentosuria. 

As in the T emperat e Zi me. so in t he treipjcs, pimt osiiria ma}' occur, 
but is rare, though it is necessary to l)ear in mind the possibility 
of its (x:currence wlien tlie diagiuisis of diabetes is made on the 
reduction of Fehling's solution. A simple mctlind of diagnosis is by 
using Castellani and 'Taylor's mvcological method of examination 
of the urine (sec Chapter LXXXV., p. 1934). 

i 

MAaES PERNICIOSA. 

I 

Dr. Ernest Black gives the following account of this disease, which occurs 
among the aboriginal natives in the north of the State of Western Australia. 
It has also been reported among the tribe.s of the Northern Territory of the 
Commonwealth, where it is callea ' living skeleton * disease. ^ 
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Though thi white settlers regard it as a form of consumption, it is not 
tubercular, and it does not appear to be associated with any malignant 
growth. It does not correspond clinically with any known tactic disease. 
In one case seen in the earlier stages the pancreas was most afiected. There 
is a progressive enlargement of the liver and spleen, the abdomen becoming 
considerably distend^. All the fat disappears and the muscles atrophy, 
but retain the power of movement. The apjiearance is quite characteristic — 
extreme emaciation of the whole body, with a protruding abdomen. Ulti- 
mately, through increasing weakness, walking becomes impossible, a serious 
matter with these nomadic people, which may account for the fact that the 
few cases of long duration which were observed iiad remained near while 
settlements. The course ot the disease is slow, but . so far as could be ascer- 
tained, it always teriiiinalcs fatally. Only one case was seen in a child, 
who died within a year, wliereas in the case ot a woman who appeared to be 
middle-aged it was said to liave already ladled over two years. 

The cause of the disease is unknown. Xo ]>aiasili‘. has been found in the 
blood of patients examined in the emlomiL areas. 

Further investigation is iiece.^sary to sec whether this disease is a type of 
tropical splenomegaly {vide p. 


REFERENCES. ^ 

The Ixjst general w<»ik is Miecll (mi.i). ‘ 'I'lie liitern<il Secretory tlrgans,* 
London, while Me(*.iri ison (i<Mh}. ‘ 'I he 'rhyruid CiLiiul,’ is ot very considerable 
interest to the tropical pracuiioiMu*. 

Casikliani ano Taylok (iyi7). flntish .Meilu.*d Journal. l)eieiiil)er 29. 
('astmcani anj) 'rAYinn (KHo) Hritish Medical Journal. I'ebnuiry JS- 
C\STKLi.ANi AND Tavi.ok (hiio) Journal oi 'I'lopical Medicine, July i. 

(Peiitosiiri'i in tiu' rropios.) 

KmILIi. (1907). J0urn.1l ol IVopie.iI Medicine, p. .»i. 

Glogner (1900). Archiv lur S< Iiilfs- 11. Tiopeii Hygiene, x. 17. (Kujduie 
of the Spleen.) 

Hkkzog (1908). Philippine Joiirii.il ot St leueo. ii. i. 35. (Kiiptiirc of the 
Heart and of the Sjileen ) 

MaclkoJ) (iSqS) Journal of Tropical Medicine, i. ( riupic.il Heart .) 
Maxwell (1909). Tran.sactions of the Society of Tropical Medicine, li. 9. 
(Aliscoss of Spleen.) 

MgCarrison (igoq). Proceedings ol the Koyal Society. 13 . v. 81, No. B, 
545. p. 31 (Gtiitre); (lyr^) The .b-tiology of Biideinic Goitre. Loudon. 
Singer (1905). Journal of Tropical Metlic.iii'e, viii. 17. (Goitre.) 

Waters (1 y i 7) • Diabetes . 



('HAl’TKR 1.XXXV 


DISKASKS OF rill- URINARY ORCiANS 

GcMietiil rciiiiiiks - liiilwLi/.iosi^ I'lin.iix ain((‘bi.isiS'- ()xaliiiia ■ Uriruiry 
myiasis* aud (Miilhai i.isis al iiuiKiry U*sls— IVsl lur 

quinine in tlu' urine -kefen-m es 


GENERAL REMARKS. 

Kknai (lisuiiM- ill ;i11 its foiins is Irucjiuiitly nu t witli in llic trojdcs, 
when* neplirolitliiiWib, ]‘yoiu])hn»sis. aiul jiyi'litis. witli all llicir 
associated jilu-iioiiiru.i.aru by no jueaiis ran . Stone in the bladder 
is rujnnion in certain rl■.^lon‘^. a< is prostatic liy])(rlrop]iy. Bnt 
the only disease wliicli really ronceriN ns in this \V(dv is urinary 
billiaiziosis. caused bv S'hishsima hu'maioliim, 'J’liinonrs of 
tiu* bhuldei are not common in our i‘\]u i u iu e. Prostatic abscess 
is met with at tinu's. We ha\e oliMj-vi’d various mycoses of the 
f^eiiito-uriiiaiy oij^ans dm- to luiif;! oi tlie fiieiu-ra imcaidia. a^iier- 
gilliis, nioiiilM. cJ.idosporium Nati\e clnldn ii in some parts ol 
Africa (Sudan) sulhr \ejy oflen liom a unqdaint called by tlu' 
Arabs ' bar boul/ character i7<*d by st \ eje bui ninin on ])assiii|i^ urine. 
This condition is due to i onc< nt rated acid urine and tlie presence of 
grxivel. Cystinuna is rare, but we have nu t witii a ( ase. 

In the preSi'iit war a form of lu-phiitis has been noliceil in seikliers 
in the trencli<-s (trench ne])Iu'itisl. 


BILHARZIOSIS. 

Synonyms.— Urinnryst lnstosnniiasis, Knclcmi* lia'm.'iliiiki, JallKirziiidisca&c. 

Definition.- Bilharziosis is mfictun witli Scliishsnina Juefna- 
tohium Bilharz, 1852, the* eggs of wliich jrritale and invaele the 
urinary tract, and cause ha-mat iiria ami cystitis. 

History.- -'riie disease has bc-en endemic in b3gyi)t since .'incient 
times, Ruffer having demonstrated calcified eggsOf .S'. liCBmalolmm 
iiimnmmics of tlu^ twentietli dynasty (about i J5o-i(UH)B.r.). Ha;- 
maturia was much noticed by the Prench army surgi-oiis in 1799 
to 1801; but it was n/>t till 1851 that Bilharz inad<* tlie discovery 
that the disease was due t o .S. IkmaioMum. 

CQmatology.— Bilharziosis is jirevalent in Africa, esjieiially in 
Egypt find the Cajie, imt it is also mol with in Asia, in India, Syria, 
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and Mesopotamia, and in the West Indies. In Egypt, according to 
Sandwith, infection probably takes place in the early winter mont lis 
when the floods have subsided. 

etiology. — ^The cause of the disease is Schistosoma hamatobium. 
The life-history is described in ChapUT XXIV.. p. 584. The 
method of inf$;ction is by tlic ciarearKe pcncirating the skin or 
mucous membranes and developing into ailults, whicli live and 
copulate in ihc portal and vesical veins, \vliil(‘ tlie ('ggs leave the 
body with the urine. 

It occurs in any race and .'li any age, exe.ej)t infancy, but is 
more common in males thaji in females, due, jt is thought, to the 
men washing in streams and working in the liehls barefooted. 
According to Miss h-lguod’s investigations, the diseasi* is common 
also in ytmiig girls. in those who 

d<» not bathe, and wIki use filtered 
water. It is rari' in Europeans, being 
much mor(‘ common among the natives, 
in whom it is jirevaleiit among the working 
clasM's, esj>cei,illy th(‘ Ji el d-lal)( Hirers. 




Kii.. 


lOlOC.KM'IIS Ol- 

contoftus. 


lUiiniits 


Pathology, riie worms live in the ])orla 
win. but pro((*ed to ilie venules of tlie 
bladder to lay the eggs. The irritation 
t)f these eggs i'xciti's a ronnd-C('lled infiltra- 
tion, sometimes of a verv exl(’risiv(‘ nature, 
giving riM‘ to a stiri of bilharzial granu- 
lation tissue — that is, a tissue composed of 
round cells and eggs. Madden divides 
the pathological changes into tW(» classes- I he hy]>erlrt)phic and the 
atrophic. In the former, which is more common in mucous mem- 
branes, there is prolifersdioii of the eiiitheliiim, with the formation 
of flattened projections (V papillomata, while vesicles may also form, 
and, according to Madden, by burst ing, give rise t o the ulcers wliich 
at times are seen. • 


Fig. 778A. — Miraciiiicm 
OK Srhisioso till Ha- 
mafobiu'ii. ( x j;oi) Dj- 

AMETKR*!.) 
(Pholomicn^gr.ipli .) 


The ova may escape from tlie miiro.sa, act'ording t o Looss. wiiliout 
the aid of ulceration, bv working their way between the i‘i)itlielial 
cells into the lumen of the visciis. UiidiTneath the mneos.T the 
round-celled infiltration forni'^ the typical *billi.ir/.ial granulation 
tissue, and leads to min h thickening of the w.ill of tin* viscus, and, 
proceeding to conneclivc-tissiic foiiiiatioii, may cause m&rked 
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changes. Lesions may also be found from the pelvis bf the kidney 
to the meatus urinarius, but are most common in the bladder. 

Morbid Anatomy. — ^The earliest changes are found in the bladder 
in the formation of a general infiltration and thickening of the 
mucosa with bilharzial tissue. Over this thickened mucosa is a 
layer of adherent mucus, which is apparently protective. In this 
mucus numerous eggs nrr found. T.ater liypersemic patches are 
found associated willi vrsieles, which are especially marked around 
the trigone, and contain a whitish fluid in which there are eggs. 
The hyperaemic patclu's increase in size and thickness, and the whole 
bladdiT becomes much thiikeiied. p€ai)illomata of all shapes and 



sizes are formed principally (»n the trigone anti the posterior wall 
of the bladder. Thes>e pa])illo]iiata bh'ed readily, giving rise 1 o the 
haematuria. 

As the eggs increase in aint»uiit, connective tissue ftjrms round 
them. ancItJiey dit* aiitlbecome calcilied, tlms giving i iseto brownish- 
yellow, Siindy palclies, not protft'ttd by mucus, and leading to an 
atrophy of the mucosa of l he vis^us. 

The urine collects in the JiolloWb between the papillomata, and, 
decomposing, gives rise to j)ht»sj)luites, which produce a whitish 
incrustation on the bladder wall. The orifices of the ureters may 
become obstructed, giving ris(‘ to])ackward pressure, causing hyper* 
tf<yhy of the ureters and hydronephrosis. Septic infection is very 
liable to spread from the bladder up the dilated ureters to the 
kidney. Bilharzial tissue may also form in the ureters and the 
pelvis of the kidney, and take the form of infiltration^and papil- 
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lomata. Calculi may also form in the bladder, and interstitial 
nephritis in the kidney. 

As the bladder becomes infiltrated it rises in the abdomen, and 
i^y be felt above the pubes, and in this situation infection may 
s^ead to the abdominal wall. In this case the typical bilharzial 
tissue forms in'tlie subcutaneous tissue, and, working its way to 
the surface, forms a sinus lined with billiarzial graiuilafions cc»n- 
taining eggs and discluu-ging pus. These siiiiiM's may sprcsid, and 
a kwge area of skin become involved. 

Bilharzial tissue nitay also f<»rm in the j>rostate and urethra. 

Symptoimttology.-- Tin' incubation is not known, hut, according 
to Sandwith, it varies frinnt hrei* to six months. .Vt lirst no symp- 
toms are exhibited, hut in course of linn* lre([nency ol micturition, 
with a sensation hurniiig in tJi** perineum or along tlie urethra, 
may be noted, while time is souk* straining alter passing urine. In 
due course haiincaturia ap]iears. beginiiiiig witli a lew drojis c'f blood 
either at the end of micturition or aftci the tiriiie has been passed. 
U .ually llieri* arc* no sym]Uoms witli tliis lii'ematm ia. hut tliere may 
be scalding. The brine is ch‘ar and acid, hut some mucus may be 
passt^d, whieh, if ceutrifugalized or allowed to si'llle, shows th«‘ 
typical ova and, ol coursi', red c rlls. leneoeytes. and epithelial cells. 
L'sually the fern'ral I cai li is good, hut j»ains in various directions 
may he felt c.g,, in he hack, tlie ]UTinenm, the gUiti'al le; 1011, t-r 
down the leg 

Sooner or later llu' urine begins 1 lagnate in tli illuws m 
the mucosa fornu'd by tdeiTs and by iiapillomati'i. When this 
happens, the urine becomes alkaline and Itirliid, containing pus and 
pho.sphatos, as well as dec<»inposing blood and ova. With this 
dex:ompositioii of the urine c-ystilis ajijiears, and the sufferings of 
the patient begin in earnest, with at lirst increased, and later almost 
emstant micliiritioii. scalding ]>ains in the perineum and the 
serotura, together witli tem smus, which increase until he can rest 
neither day nor night. In onler t<» add, if ]>(>ssible, to liis miseries, 
the prostate may enlarge or a st one may 1 01 m in 1 lu- bladder, whicli 
may bo composed of uric acid or oxalates eovired with phosphates, 
or simply of phosphates. If the bhubler is examined in this stage 
it will be found to be thickeiu'd, and may be felt abo\-e the pubes. 
FistuL'c may form in tliii abdominal wall above tlie.,j)ubts. or llie 
urethra may be attacki*d. The urelbral symptoms bggin witli 
localized pain and tlie formation (»f a luiu]) which develops an 
abscess, and later urinary fistula*. • • 

The patient now becomes weak and aiucmic. and begins I0 suffer 
from pyoneplirosis. The enlarged kidneys, and at times .even the 
ureters, may be felt through the alxlominal wall. Tn c.oiirse of t ime 
septicaemia sets in, and the patient dies. On tlie other hand, cases 
which have left the endemic area may slowly recover t he ova ceasing 
to be passed. ^ • 

Oomplications.-— Retention of urine from blocking of the urethral 
opening by papillomata or a stone may occur. Stone in the bladder 
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as has already been mentioned, is an important fact dr in increasing 
the sufferings of the patient, but its symptoms may be masJeed by 
those of the disease. Urinary fistula; has already been referred to, 
and cancer may also occur as a complication of the disease, but is 
said to be rari‘. Ankylostomiasis and pellagra and other diseases 
may also coini)licatc a casi-. 

Diagnosis. — The only certain diagnosis is by the disct)vcry of the 
ova, but lia*niatiiria in tlit- mdeniic ar<‘a mnsl always be regarded 
with suspicion. Cfnlrifiigalization is m•c.l‘.s^ar 3 ' when the ova are 
ill small iiinnbfTS. 

F.iirlcy roc'diiinuMid^ :i liXiUutii-trsl wjth .-in .'inttgon prepared 

Irmii liveis ol inlected sii.iil.s. 


Prognosis.- -'riie ])iognosis cU]>cnds largelv upon the possibilities 
of infection, and is t litTcfoR* better if removal from the infected 



ar< a is ])ossible; for. according to Sandwith. 
iiKJst cas(‘s cease to ])ass eggs within three 
years (»f leaving that arcii. 

Treatment. McDonagh andChristopherson 
havi* 1 i‘C(»mineinh'd tfie intravenous injection 
< »f I art .ir i nu t ic. whicli should be administer< d 
in the same way as for inleMinal sehisto- 
.-^oiiiiasi^ (p. A'arioiis treatnients.suchas 

mjectioii^ol •‘‘Ulphnietled hydrogen and carbon 
<lio\ide ga^'s into the bladder, have been 
Migg« sttd. Tile drug Ciunmonly iiM'd in the 
j)«ist \\*i'*li(jnidextra(‘l of iiiali* fi'rn, iii5-miniin 
(iose-^. three times a (lav, conlmued for a long 
time. It iv. said to ndiu'e tin luemat nria and 
Je'^'^eji the diseh.u’gi-of eggs. Kmetilleluisbeen 
r(r<»mmende<l b\ several ob>ervi rs. Madden 


i'ic.. 77Si)--l (IT* 
ScJiislosonta ha- 

matobtwn tn Ukim-.. 

( Fhotoinicrograpli .) 


recommeiuN the* wa'^hing out of the bladder 
Willi iiijeciiou- of silver nitrate, beginning 
w'lili I III iii.oim, and iiiereasiiig the sirenglJi 
gradually: or (jninine in a | ])er cent . solution; 
•r 'idreiialin in normal saline solution. 


In addition. bf)iacic acid, in 5-grain doses, 
three' limes a da\’. or helmitol. in 35 grain doses, thrc(* times a 
day, nrotropine, salol. bt iizoie ac id nia\' be given, or the ordinary 
biichu iwid hyoscyaiinis inixtiiri- maybe administered. Large 
quantities of w'atef or \'icliy water sliould 1)(" drunk to wash out the 
uf iiiary passage".. 

If a calculus is ])re-se'nl. it must be removed by lithotrity or by 
peTineal^ not siiprajuibic. cystotomy. Cock's opcrfition of cys- 
totomy and drainagi- of the bladder gives relief in the later stages, 
but Madden sa\\s t lurt i liis onl\" last s for a few daj's, and then usually 
diarrhcx?a and se'ptic infection set in, and the patient dies in about 
two weeks. 


Withregard tofistul.e, they ought to be thoroughly dissected out 
and this may mean a very prolonged operation if it is to^o any good. 
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McDonagh. whb first used antimony in bilharzinsis in 1912. prefers colloidal 
antimony, which ho gives intravcnouhly and lutramubcularly in doses of 
0*5 c.c. to a c.c. of a 0*2 per cent, emulsion. 

Salvarsan has b(‘cii used by several observers, with doublful results. 

Prophylaxis. — ^As the method of infect ion k unknown, it can only 
be suggested that bathing in polluted or i)ossil)l\ j)olliitod water ib 
dangerous, and driuking-w ater must b«' eareliilly boiled and filtered. 
The urine of persons suffering from the disease ^,llould be mixed 
with some disiiifi*etaiit b^'torelu mg disjiused nl. 

URINARY AMCEBIASIS. 

Definition.- -Vrinary aimebiasis is the inficiion *»f the urinary 
tract witli auneba*. which most commonly aie Locschia histolytica 
(Sehaudijiii, 1903). 



l''lG. 779.— \STIC StAi.I' /■'iiM/'/fl tll^foivili (I (SciI\lM>lNN, igo3, 

cmandavjf \V,\i.kI'R. miib as si.,i..n in I'kini- i.n ^ Scoan C\si-: i''Kii:sH 
AND UNblAINbl) Sl'l CIMKN. I >IAM r.l I'KS ) 

(Micropholograpli. Thih illiistr.itniii may Ik* e\.iinjiu*d with iKlvaiiinge 
1»V m< an.- ol a rf.idmf* U-ns ) 


Historical.- -In considering the history of iiriii.iry amobigisis. it is 
convenient to (livid<‘ the subject into infectious l<»w down in tin' 
urinary tract, into those wliudi are jiituate high u]), and into tliose 
of which the site is unknown. 

Low Dou-n in the Urinury Tract.- -Amuba' win- first ih scribed in 
urine and in vaginal secret ion by Dai-l/ in when In- nrimed the 
particular species^ wliich In' saw Aim ha tnvi^iniiahs liaelz. 1^83. 
This amoeba was provided with a synonym by k ]>l.ini lianl iniSS^, 
when hecalledit Aina'haragmalisSli. lU.mehanl. It measured 

some 23-50 microns in diameter, was tu x ively mol ile, ('xtnided short 
and blunt pseudopodia, possessed granular cytoplasm containing 
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a vesicular nucleus and phagocyted red blood-corpuscles, while 
cystic stages of the same organism were also observed. There is, 
in our opinion, no reason to doubt that this is the same species as the 
organism variously known at the present time as Loeschia histoMica 
(Schaudinn. 1903. emendavit Walker, 1911); Entamoeba histofyiica 
Scliaudinn. i«)03; Entamfcha teiragena Vicreck, 1907; Amoeba 
dysmterice t'ouiicilman and i-aflour, 1891; Amoeba coH Loes-:!!, 
1875 : and by various ot lu r iiatiies. 

The ujii)loasaiit point is lhal if the rules of zoological nomen- 
clature are j)ressed we ought to call the ainceba of dysentery by 
Locsch's name. 

. The following rases are known t<» us: — 

(1) Baclz’s])atieni was dying from pulmonary tuberculosis, and it 
w'as only short ly bel ore deat h i hat hiemat uria associated with severe 
leiiesmiis of the bladder set in. amlBaelz ronsid(Tedthat Ihejbladder 
as well as tlie vagina was infected, but it is not evident from 
abstracts of his ])aper that any i>ost-inortem examination was made. 

(2) In Jurgens rase t lie aimeba* wen* h>und by post-mortem 
examination to come fmm mucous cysts in tlie bladder of an old 
woman wlio had sulfered (lom cystitis, and in whose* vagina llu'y 
wcTi* also found. 

(3) Ju 1911 C'raig found Loescliia histolyticu Schaudinn, 1903, 
in an inlectioii ol thebLulder iii which 1 he .Miiopsy showed a minute 
list Ilia between tile iilc er.il<(l intestine and tliebhuldcT. 

(4) J.yim's i()i4 Costa kic.i case seems to have been probably 
caiisc-(l by a vesical lesniii, as the* pat ic nl is rc‘])ort('d to have* felt * a 
paininthetrigoiiuiii vesica* at ihecndof miciiirilion.' Hcresponded 
very well to einetine treatnn nt. as it is stated ‘ in the course of 
live days the vesiele teiiesnnis was relieve d and the urine* ch'ared 
moreover, there was no retni ii of iJie syni})toms after one month. 

(5) and (tj) Sc'.otl Mac'fu*' sc‘cond ease was probably a bladder 
infection associated with billiarziosis, while his third and fully 
dc'senbed case was ])robabIy an infc'ction of the gonito-urinary tract 
in the neighbourliood of the seminal vesicles. 

Hi^h up in the Urinary Tract.- -In llicw cases the site of infection 
is probably in tin* pc*lvis of the kidney. 

(7) Posner’s 1893 HcTlin case began with a rigor and the passage 

of urine* tinged witli blood, whicln when e*xamined, showed red and 
white* Wood-cifl-puscles, h\alinc and e:;ists, and large 

granular bodies 50 by 2S microns, wbich slowly altere'd thenr shape, 
and which contained, among oilier things, red blood-corpusclcs and 
one or more nuclei and some vacuoles. Posner, probably correctly, 
came to the conclusion that the* pelvis of the kidney was affected, 
but seems to have ctmsidered tlial this infect ion began in thebladdcr. 

(8) A similar case exhibiting signs of pyelitis without any vesical 
symptoms has been recorded by Chalmers and OTarreU in the 
Atiglo-Egyptian Sudan. 

Site in the Urinary Tract Unknown. — (9) We have been unable 
to refer to the original papers written by wijnhofi, by Jeffries, and 
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by Fisher, and are therefore unable to state where the infection 
was situate. 

(10) The very brief note by Wtird, Coles, and Fricl arouses the 
doubt as to whether the jimeebae really (aniii from the patient, 
because they do not state whetlier tliesc l)0(ties were merely seen 
once or wliethcr they \ver(' of frequent (kc urrenci*. Tluy call the 
organism Amoeba imneegyanulala.hui. as h'antham has pointed out, 
in no case can this name stand. 

(11) Scott Macfie, owing lo the non-retnni (»[ tlie ])atii‘nt to the 
hospital, was unable t o define llie sit e of t lie infect ion in liis first case. 

All the cases which we liave met witli have been associated with 
symptoms wiiich have pointed to th(‘ ])(0vis of thi‘ kidney as the 
probable source of infection. 

Cilimatology.- ('ases are kinavn in Furojx-, Africa, ainl ;\sia. 

/Etiology.- -It is possible tliat .ill reported ca^-s were due to 
Loeschia hisiolyiicit. 

Symptomatology- 1 wreWe 7|\r//7fs‘.- Witli or witlioiit tin* history 
of previous ama-biaMs in the form i»f amnbic fly^'Mitery or other 
anvobic infection, a ])erson is seized with an attack of lumbar pain 
associated witli the jiassage ol turbid iiriiii'. with or williont blood, 
and slight fever, tlie tein])eraiure rising to ()() -100' V. 

The urine, if collected ;ind examined aftiT centrifuging, will be 
sei’ii to contain a deposit of red blood <-ells, leucocytes, .and ama-baj 
inapreevstic stage, and more or less dtgeiiei ale. 

The blood, when ( -x.iiniiied. ha’^bei-n lomnl tosb(»w- ■ 
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Amcphic ('ysHiis. -In these cii'^es tluTe is pain ami straining at 
the end of micturition. On excimiiiatioji the urine shows motile 
amcebse. 

Treatment.- -Tin; treat mi nt is t o give urotropine by l he mouth and 
emetine intramuscularly. . 

* OXALURIA. 

Definition. — Oxaluria is the deposit in abnormal quantity of 
oxalate crystals in the urine, and should be restricted to cases 
which show an increase in the quantity excreted in the day. 

Historical.— The crystals of calcium oxalate were discoveied Ly 
Donn^ in 1838, and wi^n* much discussed for a«time, being made the 
basis of the oxalic acid diathesis of Pr out, Golding. Bird. andBegbie; 
but as a result of Smoler and Bacon’s investigations, this theory 
fell to the ground. In i8q6 Dunlop attributed them to the oxalates 
in the food® and in 1900 Baldwin conducted a series of experiments 
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upon dogs, and showed thal fermentative intestinal disturbances 
associated with the absence’ of free hydrochloric acid in the gastric 
juice were t lie e,aus.'Ll age'nt. 

Climatology.— It may occur in aiij' j)art of the w<»rld, but is very 
commonly met willi in the tropics, iii Kuro]>eans and natives alike. 
With regard to its presence’ in natives. Kurkilt's observations in 
Chandira in Ji!astern B»’iigal are especially interesting. 

etiology.- TJie normiil quantity of calcium oxalate to be ex- 
creted ill the urine is 0-5 gramme jmt diem. It may ]H’rliaps come 
from certain vegetal substimct s in tlu’ dic’t, but il is more likely that 
it is in SOUK’ way associated with eit lier proteid ferment at ion in the 
almn’Utary canal or j»roteid metabolism. 

Miss Baldwin's e\])i rimeiits 1 eiul show that if the carbohydrate 
food of a (log is .ibnoimally increased hy]>oehlorhydria may ri’siilt, 
and witli it i»\'a!iina. J^iirkitt's observations siijqiorl this, as he 
shows that tJie Manijuiris (ol Mongolian origin) living round 
Chandira in Eastt rn Bt iigal. and consuming nothing but vegetables 
and fruit, suffer e\c'essively lronn»\aIuT iti. ('(‘rtainlytreatnieiit based 
upon th(‘ idea of too lift Ir.u itlity iiitlie stomach is most siUTC’ssfiil. 

Symptomatology. Dvsju ]i.sia. ])ain in the lumbar region, shoot- 
ing down tlie uretc’r. burning during micturition, and evc’U literna- 
turia. are signs of oxaliina. I'liese syui]>toms may or may not be 
associated with sigii^ oi mild lu iirasllienia. H unchecked, oxalnria 
may lead to the formation of an oxalate calculus in the kidney or 
bladdcT, accom])anied by the ordmary signs of stone in tlu* kidiiej' 
or bladder. 

Treatment.- The tn atmeiit is sinqdc- and < ertaiii. A few minims 
of the (liliiie pliai in.M*o]i(ti.il ]»rrjKiral ion of iiilroliydnx lilorir acid 
combined with 1 diMc hm <»f tin* ('oiiqwiiiud tincture of cinchona bark 
and 1 ounce uf the « ompound iiiixtun- ot gentian, given three limes a 
(lav before meals, is tin lust remedy. 

URINARY MYIASIS AND CANTHARIASIS. 

S(’0 Chapter T-XVH., jip. ibjiS mid 1640. 

CHYLURIA. 

This is^ generally dm to filariasis, and is (lescribed on p. if)o8. 
Cases of schistosomie origin o^cur. and Ueniliug(‘r has placed on 
record two cases dm’ to liydat id'^.^witli hydatid iiii’inbraiKiiii the urine. 
Quarelli, in iqi8, <lrew attention t«» a malarial iliylitria associated 
with malarial parasites in the blood, and cured by quinine th(.Tapy, 
occurring in a persem who had never left It aly. 

URINARY TESTS. 

Castellani and Taylor's Myeological Method for the Detection of Glucose, 
Lactose, Maltose, and Other Carbohydrates In the Urine. — The tropical prac- 
titioner generally bases the liiagnosis ot diabetes on the reduction of Fehfing's 
solution by the suspected urine. Fcliling, however, may be deduced by a 
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number of other substances in ad<Ution to gliiL'o*)C' -for instance, by lactose, 
galactose, maltose — and the detection of sui'h siibslanr.es bv clicmical prof'e- 
itures is long and requires much practice. Caslcll.ini and I'aylur's mvcologk'al 
method will often be touiul simpler and easier. ('^isti lUmi and Taylor thouglit 
that, just as various carboliytl rates and other cm bon compounds are used in 
the identification of certain baclerin and higher iiingi, the reverse proc ess 
might also be carried out — viz., bac'.teria and higher liingi might ^e used lor 
the detection and identihcatioii ul certain ( hcmii'a! substfinces. For many 
years oixliiiary baker's yeast (so-called German y«-ast) has been, ot course, used 
to detect glucose, but this is the only sugar lor wliic h a purely niy(.ologic .il 
method has been used in paihologujl work, and, as :i ni.it ter ol iiict, it is 
an unscientific medhod, as ordinary baker's yeiisl very oMeii b rments gal.'u to.se, 
nmltose, sacchiirose, and other sugars, in addition to glnrf)se. li a urine, theie 
fore, IS fermented by baker'ti yeast , tins doc\s not mean with Lcrtanity that it 
contains glucose, as staU**! in so nuniy textlhioks. ('astell.Liii and Taylor 
dolermine wheLher a siibslanc e is or is not a i cMTain carbohvdrate by ti^sliiig 
on It whenever possible the* action ol two genus known to bi* identical in all 
their biochemical ivac lions, except on tiuit panic iil.ii c arlKdiydrate. hor 
instance, morder to sea wlielher a cc>rl«iin c hcanic.il siibslanc •• rediic mg l*Vhhng 
is maltose oi n^ l.the'^iib'^taric.c'is tc‘-^ied wilhlwo genii-^ winch are known to be 
identical in all tlicir Inochc'iiiicMl hmi iioii',, (:.vept on nialtosc', sin h as Manilla 
kriisci C^istell.'inL and \loinlut fiinovi ('.istcdlani. 'Tlie pifn c-dnn* to delec t, Jor 
instance, maltose* in the iii iiie ii as nillowr^ The iirinc* is i ollec li*d aseptic ally, or, 
il this IS not tcs'isiblc*, is di'itnbiitcsl iii *«ten1i‘ tnbi's (eac h c ontaiiung a .siiulII 
lermentation tube) as Mooii a*'! ]).i*«'ted, and ihc'ii ’^tlTill/eci m Jvoc h’s stove lor 
thirty mincitc*s on two or thiei» consec iilive da vs. It should never be auto- 
claved, as autoclaving mav allc*r the composition of ilic* sugars and other 
carlioliydrates ])rc*sent. Two tubc*soi thea*>c‘ptic urine* to whic 1 i onc'-third or 
the saiiio I'lmounf ol sleiili-. sugar lic‘e, p«*ptonc* watei has bc-en added (to 
tacilitafe an abundant dc‘Vc*lopnient ol the oigaiiisnis) are inocidatc‘d~~liil)e 
No. T with Manilla Kritsei and lube \o. 2 with Mainlta fiiiiovt. 'The two tubes 
an* iinnibaied at $5” **)rtwc*Mty loin to loi tV'C'iglit hours, and tlic*n examiniHl. 
It .Vo. I does fiol lonlain g.i'^, wliilc* .\c». 2 contain^ gas, the iiiine. <11 cording to 
all probiibility, coni. nils ni:ilto.st*. 

To iindeisland and properly carryout the* incdliod .»ne must have, ol eoiir.se, 
an exact knowledge cjI t he bioi lic-mic al le.ic tioiisoi .1111 tain iinm1)c*i ol bac icM'ia 
and highcT iiingi whicli c'.ui be hiiiiid .11 pp nj | ,i;id lo.s.' I he working and 
results ol the lUclliod an* sc'cmi at .1 *4101111* 111 the iollowing micologica 
for mu las: 

HkINI*. l''l*llI.I.Nc.'Uhl> FNi.. 


1. Manilla balcanica CiX'iXQWiim 

2. Manilla balcanica Ox.'^XvWiim 
Manilla krusei Qisti'lUini . . 
Monilia kruseiCAs\L'\\;xm .. 
Manilla pinoyi t -istellani . . 

4 . Manilla pinnvi Castellani . . 
Monilm fnetalanJincnsiS Ca'ilollanj 

5 . Monilia mcialondinensis (Castellani 
Jiitcillus coli St^HSii strirta ICscbcTic h 
Ihtcillits paratypha^us li Shottiniiiyi*! 

f). Jiacillits coli Kstlieric h 

liacillus paratyphosiis 13 Shottmuller 


Oas 
O 1 

( i-as \ 

O 1 

t;as I 

O 1 

(his I 

this * 

Ga*. j 

(his \ 
O I 


=ghu osi\ 

■ Icvulosc. 

maltose. 

gnlac'tose. 

“])enlo.ses. 

--lactose. 


* URINU not ]M*:ilLlNO-KKl>nCINt'>. 


1. Momlia pinoyi CdAicUani .. 

Monilia rhoi Castellani 

2. Bacillus coli Kscberich 
Bacillus pscudocoli Castellani 

3. B, parat^hosus B Shottmiillcr \’ar. M. 
B, paraiyphosus A Shottmuller 


6 

CrclS 

o 

(his 

Gas 

O 


J .—saccharose, 
j ::.:.saccliaruse. 

|=inoaiie. 
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URINARY TEST FOR QUININE ELIMINATION. 

At limits it i-^ Turossjiry for l]i«- phvbii-ian to Ik* certain that quinine is bcin;; 
t'ibhorbfd by thi* palioiit. and at othors tlial the ])alu*nt is really taking the 
(|uiiiiiie whiili has been ordmd. Linder such conditions a simple easy 
urinary test whu h will indicutethc piesenceot tin-drug in Iheurine isol value. 
Suth a test can be ]H*rlo7m(*<l as tollows: — 

A. To 2 { ubir centimetres of the hltcred urine contained in a clean test-tube 
add I < iibu lentimotre oJ i'lnitri's ytia»eHt. 1 his reagent is a mixture ot 
3 grammes o I iodide ol potash, i giamine oi corrosive sublimate, and 2o cubic 
( ciitimeties ot glacial acetic .i* id, in siuli a quantitv of distilled water as will 
produce* ju all bo cubu centimetres. 

li. It the patient ha.s been taldng quiiiine, or ii he lias albumen in his urine, 
the opc*rntioii described in tiu* pn*ceding par.igra])h will give rise to a faint 
ofnilrscfHcr or a n'/ntr ihntd, de]ieniling iqinn the (piantitv ol cither present. 

C. .Next .idd a ti*\\ diop^ III iie.c//.'/i ./A. »//■•/, ^^llen the f>rc‘cipitate if due to 
tjuiT me will di''ap|»Mi . whih tli.M t.iiiMti ti\ .ilbiinien will ri main. 

rin- I'cactiitn ,ip,i ji ^ i . .-Iiohi two hoiii-^ alter taking a dose ot qiiinin , 
and will pei.-^iNi lur tu, i.i\ :i.mi l..air' .dter .i do-.c ol 3 giau.-. and lor forty- 
eight hoin.s alter lli.it oi Jo gr.iiii.sol tin diiig. 
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General remarks — Male gfiicrative system — Undeiuic iuniculitis — Female 
generative system — liopieal puerperal lever — Sutika — Keferciiccs — 
Adduiidiim— Ante- and xiost-iiatal x^athology — Addendum rcierenccs. 

GENERAL REMARKS. 

In tliis cluipter wi i])ro])Obc to iiu liidc a fuw gi iUT.al remarks ui)on 
the male aad fein.de gent rat ive system^. Tlfe sul^jecis will be 
merel}Moiicht*d iipnii, a*. '.]>ae'* forbids anylliing else. 

MALE GENERATIVE SYSTEM. 

InChaptcr 111., p. 77, Wf invited atleiitiun to the effects ol 
climate npim the geiieiative orfc.ins and ludi d that tiny aU 
more vigorously than in I he. Tempi 1 ale Zom*. and that vi nereal 
excess is dist inctly more deJel erions in t lie troj>ie.'> t han in temperat e 
climates. We have also noted that jinbirty in boys appears at an 
earlier age in 1 lie t ropics t han in other cJiinal e-^. 

In Chapter p. Hi's, we have toiiclKcl upon the snbjeet ot 
Kugcnics, and have iiieiitnined the ill-effeils of alcnludnvi, syphilis, 
i^onorrhara, and htbcrcuhtsis, the ef[. e.is of wliieJi are iniicli tlie same 
as in other climates, but as reg;irds the first we have set fortli 
its evils in Chapter X., ]>. 175. lii reference to syphilis, it is very 
common, and its primary, .secemdary, tertiary, and iiiluTited effects 
can be abiindaiuly seen aimnig natives, as may be judged from 
Chapter XCVIL (hmorrha a is very comm* m among all classes of t he 
population and all races. 'J'la* clinieal features are the. same as 
observe^ in temperate zones, but complications are much nua'c 
frequent . owing to the nat ivi* ]»at ieni scoiisull ing a doctor only when 
the disease is of long standing. ^ We have seen several cases oi gono- 
coccus sept icrcmia with endocarditis ending fatally, and also several 
cases of so-called 'gonococcus riK'iimatism.' It may be noted that 
among certain natives t lu*re is a general belief t hat I lie di.sease is not 
of sexual origin. African porters firmly believe that it is due to pro- 
longed marcliing. There* are* also various curious superstitions in 
coo.ncct ion wit hit. In Abyssinia, accejrding to Annaralone, natives 
believe it is contracted by passing waltT on the ground illuminated 
by moonshine, or by passing water where dogs ha\x previously 
urinated. Occasionally true cases of non-gonorrhceic urethritis are 
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met with (p. 1943) J ^ these cases clil^nydozoa-like bodies 
have been described. Rare cases of uretliritis, with black discharge 
due to the presence of Aspergillus fumigatus, and cases of balanopos- 
thitis due to monilias, are observed. Ncgkclcd strictures arc by no 
means uncommon, and, as we have already stated, one of these ap- 
parently caused intestinal obstruction and death. ExtraVasation of 
urine is not rare — at all events, in Africa — as the result of neglected 
strict ure. Elephantiasis of the generative organs is common in Africa, 
and in many parts of tropical Asia and America. Hydroedes, 
chyloceJ^, lu^atocelcs, orchitis, and epididymitis are all common, 
and bilharziosis has been already noted by us. Epithelioma of 
the ])enis is associated with phimosis and the accumulation of 
irritating secretions, which may cause balanitis. In these circum- 
stances. if no treatment is carried out, epithelioma may result. 
Certainly ejiitluJioma of tlu‘ penis is rare in races in which circum- 
cision is iHTformed. 

Castration ami circumcision me still piThirnieU in many tropical 
countries. As regafdst lie former, it m.iybi* restricted to the simple 
removal of the t est t i-.. but more gi‘iii;rally tlie ptmis also is cut away. 
This opiTation is usually perfonut-d upon small boys. Circumcision 
usually lakes plac<i about puliorty. but in some races it is performed 
at ail early age. It is usually assiKuated with somi‘ semi-religious 
rites intended, m the case of the oKIit boys, to be an initiation to 
sexual life, as may lu' found detailed in works upon anthropology. 
Christophersou has drawn attimtion to lh(‘ mutilations performed 
by the Abyssinians ujxm their conquered loes in times of war. 
This consists of a complete cast rat ion — i.e., i lie removal of tlie penis 
and t (»st(»s —and. as may be imagined, but few survive such a muti- 
lation perlormed on the. held of liattle. The result of these opera- 
tions and mutilations is the formation of miudisi'ar tissue surround- 
ing t lie oriJice of tlie urethiieiind the])iibes. 

Wit h regard t o i he breast, we have seen ext raortli nary liyperlrophy 
of the male bn-ast. 


ENDEMIC FUNIGULITIS. 

Synonyms.-y-Suppurat ive ]>lilebitih of the spermatic cord. Sup- 
purative corditis. Cellulit is of t he spermatic cord, Cirsoitis (Plisttir). 

Definition. — Endemic funiculitis is an acute s]>ecihc suppurative 
inflammation of the spermatic coril. of whicli the setiolog}^ is not 
firmly esl ablished. , 

History. — For many ycar.s medical men practising in Ceylon have 
noticed the occurrence of a peculiar form of acute suppurative 
inflammation of tlie spermatic cord, which occasionally takes a 
true epidemic character, numerous cases occuiring within a short 
period. References to this affection may be found in almost all 
the medical reports for the colony during the last twenty years, 
the disease being variously indicated by the name of phlebit is of the 
cord or corditis. It was considered by some to be of traumatic 
origin, by ottftrs of venereal origin. Some practitioners considered 
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it to be a malariaL ailed ioji. The disease was investigated by 
Castcllani first in 1904, and more completely in 1907. He cainc to 
the conclusion tliat it had notliing to do with either malaria or 
gonorrhcca. He thought th<’ malady had sufficiently characteristic 
symptoms to be ranked as a separate disease, and suggested the 
name ' endemic funiciilii is.' The affret ien is not limited to Ceylon, 
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'i'h testes and (Epididymis w(eio normal, 
liiit llie liiiiiCti v.if’inalis ladd a small 
quantity ol fluid. The sections of the 
cord an* arranged in an andi from right 
to left. The dihit(*d veins, wluch wore 
•ruled with pus, are clearly visible. 


as cases occur in Souiliern India, and an identical pathological 
condition has been described in Kgypl by Madden in 1907 under 
the name of cellulitis of llie spei mat it. cord. Tlie condition described 
by Wise in the West Indies is probably the same palliological entity. 
Of great importance are the investigations by Couttsff 
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/Etiology. — 5 ^mong Ceylon practitioners the disease was con- 
sidered by some to be of traumatic origin; others believed it to be 
of venereal origin, and yet others 1 o be a malarial affect ion. Castel- 
lani found in all the cases virulent diplo-streptococci, and in some 
cases, one in 1004 and the others in iQoo, and later, a microfilaria. 
This microfilaria is morphe ‘logically idenlieal with Microfilaria han- 
crofti, but in oiir cases, though provided with a sheath. "it showed 
translation movements. The c<)cci an* pract ically indistinguishoble 
fromthe ordinary streptococci but lor the fact Hint some decolourize 
by Gram in sections of the tissius and in smears from the jms, 
whih; iJiey are (fram-p»)sitive in luiltnres. According to Coiitts 
these micrococci arc often found m lla* iiretlira of natives, lie 
regards the siippuralivi* condition oJ 1 he cord as due t o t he ext ension 
of an infect ion from I In; uret lira by way of t lie vas deftTens. Wise 
has found in hi-, eases F. Imicrolfi and iinmeroiis slrei)1ococci. 
PfistjT believes the disease to be cjuuicclrd with bilharzi<>sis. We 
are iiicJiiK'd t o condfli-r t lie iiitil.uly t b(‘ a lilarial condition with a 
supe.radded Jilrejiluecu ciis iiile« t ion Thi‘ 
iilaria jirohably pfays the nune iiuj>i»r- 
tant or <»nlv rdh' in the -.iibaenti- 01 
chroni(' cases, while the slre])i(icoi 1 ns is 
]>robablv the <ausalive .igeiii nl tlu- 
acute symptom-' and tin- >np]»iirat ion, 
and of tlie syinptoin.' of vplicremia. 

Predisposing Causes. A riMt.un impot- 
tance must be gi\t‘n to a sudden <*hill 
(»r to some lorm ol trauniali-.ni. In 
nearly .ill the CevUni easts the dist■a^e 

bogins !il>rui)tlv;ifti r a < old l.al li . . TKANsviiRsh 

will'll fl-ollll!' I ill'll. Ill SOJIll- l"lt.l'S llll S| f riON lM'I.A.MIinCoKIJ. 

])atieiJt giv('s a lii.-loiy of li;i\ iiig made (At re/vj. Sizic) 

an effort, such as in liliing .1 weight, etc 
Pathology. The whole of the spirmatK I*>rd is highly inllaiiu'd 
and infiltrated. The circnmferenee <»f t he i «»rd may l)e as much as 
to 3i inches. The tunica v.iginalis is hyi)eriemic, but in most 
cases fherc is no collection of Jliiid. f>n maUiug a transverse 
section of th** cord, yellow cr«*amy ]>iis wnll exude from the opinied 
veins of tlie pam}niiif<‘i m ])Ie\us. as w'ell as iioin the yas delereiis. 
The inflammation is m»i doiMli/etl to the coni only; it ordinarily 
extends to tin* ( pididyniis. In iwo very recent cases of ours, how'- 
ever, the eiiididymis was iiormaU "1 hi* ti'sticle proper remains 
generally uuaffeci ed; there is occasionally some effusion of clear fluid 
into the tunica vaginalis. Tlie liistological lesions are, briellj', the 
following: The vinns of the pampiniform pli*xus ai*e much dilated, 
and present a cellular infiltrai ion of all the coats, the lumi'ii of some 
veins being occiipi(*il by pus cells or thrombi. The vas deferens 
also presents a wudl-markod cellular infiltratioiioi its imicousmgm- 
brano and various muscular coats. The type of cellular infiltration 
as noted bv Coutts and Castcllani is mostly mononuclear. 
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Morbid Anatomy the roFi-morlrm oxaniinal i<5n of Ihe c.nscs 
in which an operation has not I ren performed in time, the lesions 
found are those of a septicsomic process. The skin is jaundiced, and 
may present petechia*: the lunfcs often sluw hypostatic congestion: 
the hciart is flabby, and subpcTJcardial lianiorrhages arc often seen. 
The spleen is eiilargc'd and soft . Tlie livcT is geiUTally enlarged, and 
may sho\0' fatty degi*neralion or cloudy swelling. The kidneys are 
often congested. 

Symptomatology.— The disease, begins suddenly, generally* aft tT 
a hard day's work or severe exercise. Jn Ceylon tin* usual history 
is Jis follows: The patient, after an extra hard day’s work, comes 
home in the evening \'ery tired, but uf't fieling unwell, and t.akes a 

('old bath <LS usual. After tlie. 
bath he is suddenly seized 
with a shivering fit. th(* tem- 
])eraturc rising v<Ty high. He 
feels very sick, andtlicreis often 
actual vomiting. At the same 
tirnt* he cf>niplains of pain along 
the c*)rd and the epididymis. 
The couditiem becomes rapidly 
worst*, and the patient is gener- 
ally taken to hospital on tlu* 
second or third day of tlie 
illness. On admission, it is 
usually found that the general 
('ondit'ion is grave. There may 
bf* continuous vomiting, and 
occasionally liiccough; the tem- 
])erature is generally abo\e 
102^' I'., and the pulse small and 
frequent. At the pliysical ex- 
aminatirm it will be seen that 
tlie inguimil region is occupied 
by a large* cylindrical .swelling 
in the (lirection of the cord. 
The swelling is very tender on pressure, and hard: the skin is not 
affected. Generally tin* <j)ididymis is somewhat enl.'irged and 
tender, though in some very recent casei; it may not appear to be 
affected. In all cases the te.stide proper tajijiears to be normal: 
there is, as a rule, no effusion in,t he t unic.'i vaginalis. The .affect ion 
i.s generally localized to one .side only, but occasionally attacks both 
sides. On examination of the ])(*nis and sfToliim no ulcers will be 
found, no signs of goiiorrhcca, and no signs of any traum.atic lesions, 
though in sevcTal cases the patient gives a history of having made 
an effort of some sort. As a rule, the disease, has no tendency to 
spontaneous recewery. If an ojicration is not ])cr formed in time, 
signs of general scpticaiiiia usually set in. I;i such c -ses tin* skin 
of the patient often liecomes jaundiced, cutaneous h.xmorrliagcs 
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may appear, It he fever is of an intermittent or remittent type, the 
pulse becomes extremely small, there is oft^n hiccough, and the 
patient dies in a fiw days. 

Varieties. — k mild form, with thrombosis of t lie veins, but without 
suppuration, is at times met with. According to Contts, a chronic 
form, also without suppuration, may occur. 

Prognosis. — This is serious in llic ordinary acute fofm. Tf an 
operation is not ])erformed in time*, syiiipioms of general septicaemia 
set in, and the ease, as a riih*, ends fat ally. 

Diagnosis. —The disease is apt to tx* cinifused with strangulated 
hernia and an acute eleidianioid condition (»f the testicle and cord. 
From the former endemic funiculitis may hi* <lif{erentiat(*d by the 
history, t he Iiigh fever, and t lie course, wliicli is somewhat less acute, 
fn some cases, es])ecially in tlu' fulminating forms, operative treat- 
ment alone will clear 1 lie diagnosis. 

From an acute (dephanloid condition it may be differentiated by 
t he absence of i he <TVsipel;tt ons-liki* redness of t he skin. 

Treatment. — Except in 1 lie rare mild fi»rms. wjien lead lotion and 
ichthyolointment.Vithor without u\ ajijdiuition, maybe sufficient, 
the only effect iv<‘ 1 refitment is surgical, and orrhiotomy, with 
section of the inihnia'd rnu\ as high uj» as possible, is imperative. 
Contts rocomiiiends tixjiosnre of tlie inthimed cord by a free in- 
cisi<»n through the skin and external obluiiie, to be followed by 
numerous incisi(»ns into tin* tninonr. The wound is l<*ft opon, and 
fomentations a]iplie(l till the snrfa('<* is dean. The wound is then 
left to Ileal bv gi annlat i<»n. Contts eonsiders that in this way, 
lliongh the testis Ios(*s its generative fune.tion owing to the oblitera- 
tion of tlie spennatie dud eanseil by the inllcim] nation, its internal 
seiTtMiou is iinini]».iirt*(l. 

When the di^'iise has extenili'd beyond the internal abdominal 
ring, orchiotomy must be ]HTf*»nned and the veins left unlig.it ured 
while foil an tat ions are ayiplied. 

XON GONOEKIKIC.XL VRErilKTTfS. 

Urethral muco-jxirulcnt ili.scharge is as a rule of gonorrhoeal origin, but 
CastolLini li.is ciUlecl attention to a niiinbor nf fonns of ipiile dilfcrent jctiology, 
whirl! may cl.issified as folhnvs;- - 

A. Traqinatlc Mucous Urethritis. ^ 

This occasionally arises .Tfter long and violent conlimiecl pljy.si< al exercise. 
One is rather sceptical in admitting such a tyy)e of uretlirilis, and pra».lically 
all the cases of so-called * porter’s uretlirilis ' we have seen were gonorrhoeal 
infection*!. Still, there cannot be any doubt that in soldiers and n.ntix c porters 
doing long marches day after day a slight urethritis with scanty mucous 
discharge may occasionally develop, even in individuals who have never 
suffered in the past from gonorrlicea. The secretiou, however, in our ex- 
perience is never frankly purulent. 

J$. Urethritis of Hyphomyeetic Origin. « 

The lollowing clinical varieties may be differciiliatec! 

I. llie discharge is black, greenish-black, or brownish-black, generally ^luc 
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to fungi of the genus Asper^Ulus Micheli and Cladosporium link. One of ns 
has described some of these cases in Ceylon. 

2. Discharge whitish or yellowish. Generally fungi of the genus Monilia 
and of the genus Oidium are found . 

3. Red discharge. Generally flue I0 a red pigment-producing monUia or 
cr^tococcus. or to a non-pigmented monilia, and associated with red pigment- 
proilucing bacilli or cocci. 

C. Urethritis associated with Animal Parasites : I. With Protozoa ; II. With 
Animal Parasites Higher than Protozoa. 

1. Urethritis of Protozoal Origin. -I'hc rollowing Viirif-tics may be dis- 
tinguished : — 

(j) Urethritis associated with Plat* dial es.- '1 lie luuiifl belong to 

the genera Trichomonas 1 >011116, Cercomona^ Diijardin. /Vf;rrii:f;/izn Hartmann 
and Chagas. In one oi (iiir <';iscs a ihigi'ilafe willi foui dagclH was obscrvefl. 
It is doubtjul, however, wlullier tlw* nagellaU-N ioiiiid me the tru<’ adiological 
agents of the discharge. 

(2) Urethritis associated with ("iliaic*>m- In a of iiicthral disduirgc in a 
native man wc oliservcfl llic same cihate we hii \ i laii ly ol ten noticwl in Ceylon 
in the vaginal secretion ol native women. 

(3) Urethritis associated with Ama'ha. W* ]ia\e ^eeii s(V(‘ral Mali cases. 
The amiubzc were ol dMeient type; in tua* i. ».*.(■ it 1 lu'^elv resembled i oeschia 
histolytica, 

{4) Spirochattic IJrtthritis.- 'Ilii*^ l.vpc ol urelhiitis due to 5. urdhralis 
Macfic is oct asioiially met w it h 'I he disrharge may be almndant find Iraxikly 
purulent, and ronlanis an enoniifiiis iiiiiii1m‘i ol spirof hades. 1 1 must be noted, 
however, that .s])irocIi.et('s are noi lanlv Idiiiid in the normal urethra, as 
shown bv many ol>se^^eT.s and in the tr<i])n s jMendf'Kson. 

( 5 ) Tnponema urethritis.- *1 In* di-i hai^e v inn. o-)>in iihml and contains a 
large numtier ot treponemas (7 reponfuia itidhruh < a^tellani). The organisn* 
is very delunte, stains puiplish or pinKisJi. has nuiMeiuus small spirals', all 
practically of the ‘'Unie sire; h iigthol llie]»arasileo tu rj nniions. 'I he patient 
has no .sign of syidiiliN, and W.i.'.st ini.iiin is r.i-gative, I -k Ihr.'d irng.ition ol a 
1 in 2 (>.or)o soluiion ol hyd. ]'»eii lilor i lire'* llie t onil)tir>n. 

TT. Urethritis associated with Animal Parasites Higher than Protozoa. 
— These are geiierallv due to larva ol lln s and i li.nu c jiai.isites .setting up an 
indanimation of the iiretlna. 

Hala impost homvcosis . — In iJS.sr Smioii ol I hesla 11 first described a balano- 
pusthitis due to lungi, and ofnirring in }if rson<; Milfi'iini; tioni duibiti'S. it 
is probably the same rlisia^ as that if lernd to by Kobo in 17*18, by Jiardsloy 
ol Mam lies! er 111 iS»#7, by hrieflii ii h in Hanover 111 18*14, liy Hassal in 1833, 
and by de Heaiivais in 187^. TJie symptoms foiisist f)f s'liulil itching ami 
burning on the glaii'i ]ieni«*aiKl on tin- iniii r aspe* t ut the pK'puce. and isasso- 
f ialf'fl with ervthema, followid try ^upt'rlii lal iiii eialion and a yellow purulent 
discharge, while the maigiii of tlK'piejun e m.iy hi lonu* irritated and phimosis 
set in. On I'xaiiiining lln- ch.s< haige jiiiig.it liyjdia- ol a nionilitorm fliaracler 
may In* sfvn ('.istell.iiii h.is destrilK'ii sr\cr,il sin h I'.ises due to Jungi of the 
genus * 


FEMALE GENERATIVE SYSTEM. 

Circumcision is i xcei iiingly common .'imoiig^ iiutivc riiccsi— cJ.g., 
among tho semi-civil izrd Arabs and Uu* Sndano (* of Kordofan and 
other parts of the Sn/lan every young giil when aged five or six 
years undergoes one of two variel ies of litis operation. 1 lie milder 
operation, called ' siinna tahun-t,' or circumcision according to 
religious law, consists of t lie removal of 1 lie clit ( ris and labia minora, 
wliilf the more .severe rutting, called ' Pliaraoh's lahuret or ilie old 
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Egyptian circimicisiou, entails in addition the removal of the upper 
two-thirds of the labia majora. The result of these operations is 
the formation of scartissiic, and hence it is alirfbst always necc'ssary 
to enlarge the vulvar orifice by means of a razor, not merely at the 
time of marriage, but again at the birth of a cliild, when, otherwise, 
it would bo difficult for tlie lioad to i'lncrgr. The enlarged orifice 
is again partially closed some little time alter birth of tlic child, 
and therefore incision has to be repeated at every succeeding 
birth. 

In 1910 Wilson studied tlie peculiar eloiigtitiou of tin* nyini)lKe 
found in Hottentot w«)men, ami came to tlie coiichisioji tliat it was 
largely produced artificially. 

In 1917 Neve drew attention to the fai t that rit’kits is rare in 
Kashmir, but that oste<iniahu‘ia wiis c(»inmou in multiparous 
women, in whom the first sym}>toms apja ai in jn i’gninicv and cause 
the characteristic deformity of the prlvds. 

We have dis(Uissed tlie question of tlie onset ol jmberty and the 
climacteric in Cli.ipter 111 ., p. 77. to which refiri'in e jmiy be made. 
Displaci'inents, inih'immations, and tumoni.sof l Ife temah-gejieraiive 
organs an* quite cinnmon. eh]>eci:illy and uvarian 

i vsis. Cancer of 1 h<‘ uliTu> is not rare. 


Vn.Vt )-VA(;iMTlS. 

Jwery typool viilve-v.if^irnti.s met wjDi in tejji]»era1« /om si 1 i>uik 1 in the 
tropirs, aiul gonurrliasil inlei lions «iie wvy lonmion. Ii is inleieslinj; to 
note that wu ha\c loiin<l 111 tiio va'anal .set letioii jirni inallv ail tin or|:;aiijsnis 
we have mciitioiKMl luuler llu* lieatlmt; iSeiulo GoiU)iih(x‘al rretliiitis, aiwl 
that there are lonii.s ol \ iil\o-\af;it>iti.s assoualid wjiJi fla^illates, riliates, 
ainadiaj, '^pii 01 hastes. tre])oii( niata. .iiul tiiiifp, .iinl In m c it is c)iiile ]>os>il>le 
tliat a cerUiiii numher ul ea.M'S oj pii^lozoal .’ind hvjdiojiiM i nr iirelhrilis 111 
man are ronti acted Jii reality l»\ .M‘\'ual iiiti iioin.a . 

Vuluo-uai'uiii/s .ussiH Mil'll with liyphniiit t ftrs lai (loiii laie, and .sin li 
cases may be. sejiaralrd into two ]>riiu i]>al trimips*- 

J. Assoriateil with liinj^i oJ tin* ^i-iiiis Ah]»fit;illns, Stei igm.it i»r\sti.s, J’eni- 
cillinm, <'liidus])uriiim, wjliidi.si iiaigf, whii ii niav bi dark-biowni^h 01 blark. 

11 . Associated w'jlli liingj ol the genus Monilia aiul the geiiiis (.iiditnn, with 
w'liile or yellow disc liiirge. 'Muse i *isi s may jiicmhI two difiereiti liimcal 
appeaianees; some are ( h.irai teii/ed by tin presi'in 1 ol thrii''li-]ikf membranes 
on the vaginal xiineosa {pa»%nal thrush)', others do not sliow any Tiiembrane on 
the zniicusa, but tlie drsdiargc j.<. i>uiulenl and veiy tlmk. . In the tropies 
Castellan! has toiind lungi ])riiuipa 1 ly ol the tyj>es Muuilia l>inoyt Castellani. 
Monilia tropicalis Castellani* In temperate Von es the raiiie ob^er\('r with 
Taylor have found Monilia pinoyi Castellaiu. Mvmitti U^mfiutusis ('a‘'t< llani, 
Monilia metalondinensis Castidlaiii, and othei .sjioi les. 

VAGINAL PROTOZOA. 

The vagina ot native women may be tlie habitat ol niimeron.'> protozoa apart 
from Treponema palUdmn and spiroclueles. We i(*eord the piesciicc ol the 
following: — 

Sarcodina : — 

Loeschia histolytica (Schaiidinn. 1903]. 

Loeschia coli'i^eficli, 1875. 
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MasHgophora : — 

Oicoftionas vaginalis Castellaiii and Chalmers, 1908. 
Prowazehta vaginalis Castcllani and Chalmers, 1918. 
Trichomonas vaginalis Don]i6, 1837. 

Tetratrichomofias vagincB Castcllani and Chalmers, 1918. 

Ciliata : — 

Balavtidmni vagtfuiU' CsxhWWixm and Chalmcrb, 1918. 


TROPICAL PUERPERAL FEVER. 

Synoi^m.— I'licrpcial Uifiniii. 

Definition. — 'Jropiuil fcvir is an infection of parturient 

or puerperal woni* ii wiili vari«»ns f^enu'*. wJiieh niiiy cause a local 
st'jdic condition or a i^eiierii? si-pt icanma. 

History.- ll i^j ]u oi)ii])l4* iliat jnierjxTal fever has been pr* valent 
throni^honl llie world in all ag(‘s wli(reV(‘r man lias roamed, but 
as it is conveyed frtnii iiileclive sources. liviiif> or dead, autogenetic 
or lieierogejieli<'. by instruments or by the hands of the attendants, 
to the uterus of tlw' ])artnrient woman, it is (>bvions tlial. in those 
primitive tribes in whidi little i>r no aid is given to the woman in 
childbirth, lh(*re will be littlepiitTperal fever, notwithstaiuling that 
her immediate surroiiudinj^s may be insanitary. 

Usually in non-civilized races there is less dilliciilty with child 
labour, and hence less damage toih*' «»rgans of generation, and con- 
sequently a less munlu r of portals of st'piic infe(*iion. 

riie reasons for this easi<ir childbirth are not well known, but may 
yossibly dejiend up<»n two facl(»rs — i.c., the mother and the child. 
With regard to the inothoi . the fact that pregnani'y lalccs place at 
an earlier age in the uncivilizc'd than in the cit ilized. and the fact 
that Ihti woman of non-civilization, from spare and hard living, 
is oft ent hiiiiKT t han t he woman of civilizat ion may In-lp, e\ cn if her 
pelvic measiiri'inents are relatively smaller ; while it is often alleged 
that t he head of the uncivilized ehiJ<Iissmallcrthanthat of acivilized 
race, and it has even been asserted by Brookt* that on an average 
the child weighs i jiound lighter in uncivilized races. If these 
statements are correct, they will help to explain the easy child 
labours and t he h'ss amount of puerperal fever in t hose races. 

When wo consider old nat i ve civilizat ions and t he Caucasian races, 
we find that child labour is dillicult, and that assistance lias had 
often to* be rendered to the parturicuit woman from time 
immemorable, and that puerperal fever in isolated cases and in 
epidemics has been known for ag^'s. 

Turning to one of the old civilizations of the tropic . — viz., that 
seen in Ceylon- -these fjicts lire well lirwne out bj' the researches of 
one of us in 1907 into the vital slatistie.s of the vjurious peoples 
inhabiting that island. 

These inquiries showed that the denths of women in childbirth 
wert higher than tliose in Eur4)pe, ancl that tlie princiiial cause was 
puerperal fever. 
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When the facial incidence was investigated it was found that 1 he 
sociological and hygienic factors inilucncing this incidence were 
marked, as the percentage of the total anniialYacial deaths attribut- 
able to childbirth and principally caused by puerperal fever was 
only OT per cent, for Europeans, while it was i-2 per cent, for 
Sinhalese, who form the bulk of the population, 0-8 per cent, for 
Tamils, the next largest native cc»mmunily, i-i per cent, for a 
mix('d native and European race known as burghers, under whicli 
licading also come those inhabitants of ])ure Dutch descent from tlie 
settlers of two hundred years ago. Many r)f these burghers are 
very poor, and nearly all inhabit towns and mostly live under more 
insanitary conditioiis than the avt-rage European. The Moliam- 
medaneomniunitiesof Arabs and Malays have a mortality of i-2per 
rent, and i-i j)(t e('nt. respi'ctively. 

The disease is known to havi- been not uneoiumon in Bengal since 
Twining wrote in 18*; j, while its death-rate in Calcutta for 1906-07 
was i-j per cent, of the total (h'aths. 

Withregard to Egypt. II k* first m<*dical accounts of the fever are 
contained in PruiW'r's writings ])ublishi (l in T8.I7, where it is stated 
t hat it was not so common as in Europe, but an epidemic, extending 
from Alexandria to T-uvor. is mentionf*d as taking place in 1844. 

Th(' peoples (»f the Anglo-Egvi>lian Sudan are ])eculiarly inteiest- 
ing frc»m the point of view of our ]»r('S(*nt study, lu'causet hey contain 
very primitive tlil)e^, semi-civili/ed natives, and cixilized ])eo])les. 

As examples of the primitive tribes we may consider tlieKyam- 
Ny.iiii, who live in the southern])art of tlieBahr-El-Gha/al Province, 
and the Jur or (roiir tribe, which occupies a limited area of that 
pr*)viuce between tlie River (iell and the Rumbek-M’volo road. 
In tJiese tribes, :u cording \nderson,childl)irlli is usually a simple 
physiologir.al process taking place* for t he first t iiue wIkui 1 lie woman 
is ill lu*,r teens, and mauag(‘d by a midwift', wlio is simply any other 
woman who has given birtli t o a child, and wlio sees 1 hat everything 
connect ed wit 111 he ])art iirieiil Wf>mau is strict lyeleaii. and pJaeing her 
on a bed of fresldv cut leaves, alhavs Nature 1 o do t lie rest, with the 
sole exception of such rare cases as require assist a nee. when, accord- 
ing to the same authority, she calls in tlie aid of some small boys. 
Under these j)rimit ive eoiidilionsjmerperal fever must be rare. The 
same. (lasy childbirth can be oliserved among the BecVuiins of Syria. 

.A^moiig till* seTni-civiliz(*fl .Arabs and Sudanese of Kordofan and 
other parts of the Sudan every voung girl is circumcised al;desrTiliod 
.above. This procedure, as alreadv stated, is followed by I Ik* forma- 
tion of scar tissue, which renderslt Jilmost alwaj's necessary to en- 
largi* the vulvar orifice by moans of a razor, not miToly at t he t inn* of 
marriage, but again at the birth of a child, wlu ii otluTwise it would 
be difficult for the head to emerge. The enlarg(*d orifua' is again 
partially closed some little time after the 6irth of the child, and 
tluTcfore tlic incision lias to bi* repeated at cvctv .suci ceding birth. 

If this second cutting is performed carelessly and the resulting 
wound becomes septic, then fever ensues, aiul in a case of thi.. nature 
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we have found streptococci and other organisms. 'These people 
.are well acquainted with puerperal fever, which they call * el 
jarat,* or sometimes' Inimma iiafas/ or when slight they term it 
milk fever, or 'huniina laban/ and which they consider to be 
transmiltrd from one cas(' to anothcT. 

Tliccivilized peoples of Khartoum andOmdnrman. more especially 
the Greeks, Syrians, and brtl rr-class nal ives. suffer from febris puer- 
peralis iiwd fehr is in pHcrprrin, but nr) statistics an‘ available to 
show the inciclciice of 1 1 n- discasr*. 

As regards Zanzi])ar. ilie deaths fr<»m i)uerperal fever arc given 
as eiglit out of a total mortality r»l i.o-jj. of winch 572 are female 
deal lis at all ag<is. 

In none of the* aho\f slatistirs is it jxjssibli- to (:oini)arc the 
puerperal deaths with iIh- inimlxi of births, as these were not 
accurately known. 

Ill the VVi'st Indies and in Central ami Sontli America the fevrT 
is not uncommon. aiidBrooke. wi it ing in with liis experience of 
llie West Iiiflies an<| Siiig.qxire, -..lys.- 

* 'Flu niorlrilitv .iiul moTliKlily firmi M‘j>sihaiVl the* inlaiililtMlcalli- 

riitc aihung luitivt' idiiiimimlii"* are enoiuioii.s.’ 

ffo blanu's the village midwile oi liandywoman, wln» he says, 
is a prejudicial, ignorant, and dirlv ])erson. and summarizes his 
remarks bv slating; 

' We her* t lull, ior tin* II •xvoin.iii iiiuii r le r luiliM’.sKie'^, w.inl luul ]K>\er1\ 
may plnv luivur witii li iiKI tliui i*h Iu l>e, l>iit iIku* is oliiii a ]>Ii\sii'liI 
environin<*iil ni ii^riDuiiM 1 mg laUmrw liiv lukiiiiiiulslheaitenurm 

ol pulilir' opinion." 

Our e.vperieiiee in various irojrir.d ami snbtn»])i<al regioiii* 
supports these si.itr-im made by Hiooke. 

Etiology. — liarly iu tin- se\enleen!li r (‘ntiirv tliejr ap]»earid tlie 
idea of a double origin tor the feM-r- \ iz., tin* aiilr genetic and the 
heterogem-tir— and also lliat the disease w.is mii'iobir. in origin 
(Kirr^her, ibji). 

In 1788 Deiimaji obsei ved 1 hat tin* disease was earrii d fioni cases 
of puerperal fever to healthy lying-in women by doc tors and mid- 
wives, which vic*w was strongly Mijqiort ed bj’ 1 he* work of Alexander 
Gordc'Ji in Abi-nlecn in 1795, ami by C)liver Wendell Holmes in 
America in 1S4'}. the l.isl -named obs(‘rver asserting that not 
merely could it ]>e conveyed in this luaniieK, but that it could come 
in a similar way from a case of rrysij>clas or from a post-morttfm, 
and that it was necessary for tlir physician to disinfect liis hands 
and to change* liis clolli(*s aft(*r leaving a case of puerperal fcjvcr. 
Tliis work was ably supported and j)ut upon a .sound basis by Sem- 
melwciss, whose* brilliant resciirches are too wel Iknown to require 
recapitulation. . 

With these investigations the li**terog(*ni*tic origin of the disease 
was firmly established, and it nowremaim*d for the bacteriologists 
to show the nature of tlie infective material which, when carried 
from the sick to the healthy, produee'd the disease. 
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In 1871 yon Recklinghausen found micrococci in the bodies of 
persons dying from puerperal fever. The* nr::;|:t important step was 
the discovery by Pasteur in 1878-79 of lus ' microbe en chapclet ' 
in the blood of pucrpcTal fever patients. 

As this organism belonged to the genus named streptococcus by’ 
Billroth, in 1874, Arloing gave it the name Sireptocoeem puerperalis, 
in 1884, «T.pparently believing that it was distinct from the organism 
ncamed 5 . erysipelatos Fehloisen, 1883. wliich is more popularly 
known as S. pyogen&s Roseiibacli. 1884. Lai it Fur neaux- Jordan 
and Mackay have revived S. puerperal is, but Arloing’s name has 
priority and stands for a synonym of S. erysipelatos. 

A new pliase of the bacteriological history was ojiimed in 1893 by 
Voillon finding an obligatory anaerobic micrococcus in such diseases 
as Ludwig's angina, suiipuralioii of Bartholin's glands, phlegmonous 
perinepliritis. etc. 1 'his organism, wliich lie called Micrococcus 
fretidus Veillon, 1893, 1 hough usually a diplococcus, can i*xist in 
short chains, and therefore may well be a st rejit ococcus. Jlalle, in 
1898, found it inj,llie secret i«>iis of the Ti(»rma\ vagina as well as in 
]ms from Bart holin'^ glands and in t he exudal e of retained placenta?. 
It was lU'Xt (observed by Je.mniii in 1907 t(> be present in numerous 
cas(‘s of ])utrid piierpiral intectioii, and is thought by Veillon's 
pupilst(»be the same organism as tin* anaerobic streptococcus found 
in vaginal secretion in 1897 by Menge and Kroenig, whose work had 
beoiKpiestionedby Koblankbut support tel by Nat vig, SchottniulltT, 
and ll.imm. 

Tn 1907 Gioi Hi report (*d t he pn'sc'iici* ol a coccus, thought to be a 
sta])hyloc.occns. which he found in a peri- ut (Tine, abscess and nam(‘d 
Coccus anaerobius (litK-lli. 1907, while in 1908 he dealt with the 
question of the bacteriology of ])UerjnTal iniections. As this coccus 
producers fcxil id gas it may well be t he s.inie as Veillon's organism. 

In 1910 Schoilnuiller incrcMsi'd niir knowh-dgi! as to the strejuo- 
cocci in pnerpcTal fev<*i by finding a new «)bligaiory anaerobe, which 
he called Strcptocncous pit/ridus. and wliu h lie found not merely in 
puejrpcral fever, 1ml also in otitis ni(‘dia, meiiingilis, cyst o-pyclitis, 
abscess of the lung, gangr(*ue of llie lung, and (‘inpyema, and he 
followed this up in 1911 by two ])apers upon the aetiology of Jebris 
pnerperalis and Jebris in puerperio. 

In fifty cases of Jebris pnerperalis he found t he lolhiwing organisms 
to be. present thirty-tiiroe tinic-s - in (>6 ]ut cent,, ancl in all 
sc'Verc* and fatal ('ases: - - 

S. erysipelatos l*VJili*iseji, 1S.S3, m Jtb<'eii ia.si:s in llie iilcriiie tlisclmrgcb aiul 
in two oL itichc also in the ]>cTiphi*ral Iilootl. 5'. putrtdns Si liotlniulk'i , ipro. 
in fifteen ('iuscs in the iilcnis, 1111 liidiiig live blood inlci lions. 5 crysipelatoi^ 
with S. putndus three liine.s in the uteruio discharge, witli bnlh logi-ther in 
the blood once and sc]>aratcly in the other tmy cases. 

He also met. with Streptococcus miiior scu vin'ilaus, an aerobic 
organism first described by himself in 1903. in the uterus aiu) bh^od 
of one case. 

He considers tliat there are two distinct methods of infection; the 
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first is llic autogenous, caused by organisms, like S. putridus, which 
lives in the normal vpginae of i)regnant and puerperal women, and 
arc capable of being carried from t he vagina lo t he uterus by means 
•of instruments or by tlie hand. This form lie considers lo be non- 
contagious. 

The second method of infection is the heterogeneous, caused by 
S. crysipelalos, and brouglil from an external source of infection 
to the puerperal woman as just described. 

Von Lingclshoim, in 19x2, considered that the importance of 
S. piUridus must, for t lie time being, remain unilecided, as it lacked 
confirmat ion, but it is obvious t hat t he gat production alone differen- 
tiates this streptococcus from S. erysipeUUos Fchleisen, and it 
appears to us that there is a general agreement between Schott- 
miiller’s organism and that described by Veilloii. They both 
produce feet id gas. tliey bot h arc obligator}' amuTobes, ind they are 
both found inthe vaginn and also in asscK'iat ion with puerperal fever, 
and they have bolli be«‘n found in si'vere infections 111 other parts of 
the body. Tliey arc jirob.ibly the* same organism as tlie anaerobic 
vaginal strejitococciib described by Mengc* ;ind Kroeiiig, and also 
th.it found bv (Tio(‘lli in to<*7. 

All these organisms, in our ojiinion, should bi* ilassitii'd iiiuUr 
the nam<’ of .S. ftviidu^i Veillon. iN^j. 

In 1901 ]-ewkowi(’z huind .in obligat 01 y anaerobic, sireptoi'oecus, 
which he named S. anaerohius tnicrus, in the mouths of sucklings. 
In 1907 jeannin reju)rte<l that it was ]»resent f.iirly frequently in 
puerperal intectioiis. ft isdes«Tibed as being Janceolali* and usually 
disposed in di]»loeoecal fnrnis, and only occurring in short chains. 

In I1S12 FuriKMiix-jurdan j)ubhshed an iiii]M>rtaiit lectuic* upon 
‘ Fuer]>eral Infc'ition/ lb- and kat examined the iitcTine. 
discharges of t\v« iit y-<'ne cases jui* ijM-ral h \ er. and found strepto- 
cocci in .seventeen c.ises ■ /.r., .'^o per cent . 1 his strc'plococcus was 
identical in all cases, aiul was s.ud tn bi* quite distinct from other 
streptococci, and so tJic name Slrcploioccus pucrperalts 1 ^'urneaiix- 
Jordan and Mackay. H)i 2 , was given l(; it : but we have noted that 
Arloiiig had aln*.idy aj)pli« tl this nairu* in i88^ to a strejdococcus 
whicli lie obtained from <ases of piurjieral fever, and whicli he 
believed to be diMinct Irmn .S', crysipoiafos and S. pyuf[cnes, the only 
named forms at that turn , but at pn stmt all tlir«'e are considered 
to be. one ar.d the sam«* organism. 

Tn 1916 CdKilniers and Aliyah lound tliat S. saiivarius, S. bovis 
(synonym, S. f)ovinus), and S. \yt\saiiHs. wire causal germs in the 
Anglo-Kgyptiau Siidaii, aiul traced tlie origin of these germs to 
human saliva (.V. saH arius), zibla -/.c.. liorse-diing used for wmUs 
and floors— l)ovin(‘. fjccc'., and efpiijK' fa-ei's, i‘lc. (5. bovis and S. 
ymaULis), 

jl^The known ]>uerpiTal streploefKci are llurefore:. — 

1. S. erysipdatos Feiileisi-n. 188 j. 

2. S.foetidus Veillon, 1S93. 

3. S. amerobius Lcwkowicz, 190X. 
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4. S. fnitior Schott muller, 1903. 

5. S. pueyperalis Furneaux-Jordan and Maokay, 1912. 

6. 5 . salivarius Androwes and Horder. 1906. 

S. bovinus Broadhurst, 1915 (synonym, S. bovis Chalmers and 
Atiyah, 1916). 

8. 5 . versaiUis Broadhurst . 1915. 

Other O rganisms. — Streptococci are, however, by 110 means the only organ- 
isjias found in puerperal lever, as the iollowing have also been recorded: 
Aurococctis aureus (mscnbach, 1884); Albococcus tetrufitnus (Gallky. 1884I; 
Dipiococcus pneutnonicp (WeiclLscU)auiu, 1887); Diplococcus Ronorrhopo: (Biimni, 
1885); Bacillus coli (Esclierich, 1886); but Bacillus typhosus (Zopf, 1885) 
(Eberth's bacillus) only rests under suspicion, whiln B. psimlodiphtht'nlicus 
has also beea reported. 

Among the anaerobic organisms oilier than streploc ot 1 1 the Iollowing have 
been met with in puerperal infections : Bacillus emphyscnialC'tCF (h'r&nkel, 1 893) ; 
Bacillus tetani (Flugge, 1886); and a vibrio tlebUihed by Ciiilir* in 1913. and 
probably by Kroenig in 1895, which , (hough desei ving of a deiinili .ippellalion, 
IS still unnamed. 

Abortion. — A vciy intcrcsling point is the c|iic“diuii whethei 1 Ik* hjiine organ- 
isms are found post al^rtuni <is post pttrtuw. i his w.is .lu'e^tig.ited by Sehott- 
muller in 1911, more ]).irticularly 111 eiiiiMiial alKirlions, with the ii.sult that 
helound the Iollowing org.'ini.Mus arranged in older ot liei|iieiicv to be present: 
5 . pulridus, a Staphylococcus, li. coU, .likI ii. anphysnnato^a', while crysipc- 
lalos was reUi lively r,uel> imd with. 

Febris in Fuirpeiio.- - \i\iA\\K.'\ point ol inteiest ih the organisms laiising 
fiibris tn puerpeno - the slight h \er known l)\ Willis’ name ol l.u Ual or 
milk lever, wdiii h is Ireipwiitlv met with post partitw, 'I his has also l>een 
Lcivestigaled bv hcliotlinuiler diitl 1 icyinaiin, who loiiml ilu- I'lllowing germs to 
be present : S. putndus, a Staphylococi its, Jl. coli, It, crysipdatos, Jt. vatjiHep, and 
B. emphysemalo'itp, a rranged in 01 tier ol Ireijiieney 

*rhtis It would appear th.ii the s.imi- org.inisins oreiir in the mild and 111 Hk* 
severe inlec lions, a iael whit h plates on asoiimt basis Willis’ obsei vahon that 
the mild lacteal may beeoixie theseveie pulritl Lever. 

Methods of Infection. -Adverting \o tJie methods of infection of 
the parturient wtiniaii, we note (li.it (Jedths in his ‘ Statistics of 
Puerperal Fevers/ published in 1912. says that lie believrs gy per 
cent, of the cases are dtie to t hose coiuluei iiig t In* laliour. A state- 
ment of this nature makes it imperative* Id jmssess some knowledge as 
to the presence or absence t»f b.it'teria in ilie jioriiiiil vulva, vagina, 
and lit ITUS. 

This has boon investigated liy many woikeis whose researches makt* apparent 
tlxat the vulva at birth is germ Jruc, but alter seven to eighf hours it eon tains 
micro-organisms wlucli liavt 'piobably been aecimred Iroiu the secretion of the 
mother’s vagina . the air, and the w'ater oL the fii .st halli. As a rule the follow- 
ing organisms arc «lcscribe<l as being prest'iit 111 tlie normal vulvar sei-reliori: 
Obligatory aerobes : Albococcus trtrugefiu's, fJ. coli, and B. pseiuiodiphlhcriticus. 
Aerobes and facultative anaerobes : Albococcus albus and />'. vogince. (Obligatory 
anaerobe ;a Streptococcus, yrohsibiy S.fceMus. 

With regard to the vagina this appears to be lice fium niKTo-orgaiiisnis at 
birth, at wliich time its secretion is acid, which is said to be due to carlx>nic acid, 
and is also bactericidal, an action whicli cannot bi'dife to leiioocytos, which are 
normally absent. 

Some twelve hours after birth the first baeleria ran be found llicrein. . The 
secretion ruxmiins acid during life, but is now due to lactic arid, vrhioh is said 
to be present in a strength of 0*4 per cent., and ajipears to be associated with 
an orgyauameBaoillus vagina Doderiein, 1893. 
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The normal adult secretion has a bactericidal action when tested' 
.staphylococci, streptococci, and bacteria, but saprophytic orgauisbis CahfTdif") 
therein and may be obligatory or lai^ultative anaerobes, but are generally cbaffy^i«< 
terizecl by having acidophile tciulmcies. Anaerobic orgariitems are Conmi&« 
but obiigaiory aerobes ai c not irequcntly met wiUi . X^athogenic oxgEhiBids at<e 
relatively seldom found in tlic normal secretion, being generally SUipiylocoec^ 
li . coU . a nd ij. pseudodiphtheriheu :^ . 

With regard to the normal vagina] secretion during the puerperlujiif its 
bactericidal powers are marked ly increased by the locliia, and they do not fetnrn 
to normal until several days ailcr the birth of the cliild. Notwi^tanaing 
this fat't, obligatory and l.ieultativc anaerobic streptococci, staphylococci, 
and bacteria arc lo beioumi. «is iius already been iiidicateil. and this lact appears 
to us to be ol the greatest inipoiiance when considering the method of inlection 
of puerperal tever. 

The secretion ol the normal utenis is. by a consensus of opinion, considered 
to be sterile. 

It would thus a]>pi‘;Lr as iliou^Ji (leddes was correct in throwing 
*the responsibility oi luirrpiTal iiifiiiinn ujion the attendants, as 
both autogenetic ajul heicrcj^'t'iudie inkrtious are probably due to 
them ill sonit* way, but liic iornu r is much more difiicult to prevent 
than the hitter. c 

With regard to tin* latter, the rcM-ardies ol Chalmers and Atiyah 
hs^c thrown suspiriim upon cow .ind horsi* dung as sources of 
infection, and tins has bi'cn eonllrnu-d I)y the work of Chalmers 
and Marshall, who lound tin* siiiiie orgaius'ius in bovine and equine 
fjeccs. 

There are llirec nal ive uses ol i,ow ami lioi ^e dung, and tliey are: — 

1. Cow-dung Poultice , — '1 his is comiiioidy iisctl by natives throughout the 
!^daii. and is phii eil <tii any ])ainitil icgioii ol tJic Lxidy. ami is. at limes, applied 
to the iower pari oJ tiu* abdomen and even to the ext(‘riial gcniialia ot the preg- 
nant woiimii. and in itu.s way may luirig about an iniectioij oi the vagina wiui 
bovine types oJ hlref)lo''o» ci. 

2. Cow-dung \Vaith.--\i\ many part.s ol the tropics it is not uncommon for 
the iialivch to um. a low-dung wasJi ior ilio iloois and w'alls of dwelling-rooms ' 
for thepur]ioscoi keeping away luting insei lb and also w'hilcants. and although 
the pracAice docs occur in the Anglo- i'.gyptiaii Sudan it is not so commoft as 
in other parts of Ali ua and in ]jarls ol Asia. 

Cow-dung, how'c'ver. is used iii Khartoum and Omdurman as a wash for the 
tops oi ovens, and especially oi those, used lor baking bread, and also-for the 
walls ol outhouses, ebjiecially those iiscil ior storing grams. 

3. Ztbla , — It is til so used at times lu lieu of horse-dung as a constituent oi 

a mixtuic < ailed zihla which is applied to roofs and walls. * 

’As this wash (h ies it iinist form dust, whicli must pollute the air 
and be (kiven hitljci and iliithcr by the strong winds, which are 
'Often present in riTtaiu areas of the Sudan, and as the ^searches 
of AniJrewes and llorder have \lemonstrated that sti:eptococci are 
resistant to desiccation, itispobsible Uiat the dust derived from drv^d • 
cows' dung may contaminale the sterile instruments and hands 
of the attendants on tlie parturient woman, and so about 

puerperal infections, 'which would belong to the heterQ|enetic type. 

Once tl&e disease has been st .'tried it is always pdwble for new 
qAScs to be infected from previous cases by 1 he agezicy ckT dt^^ndaitf s, 
;«od in this way an epidemic may arise at any time, or, failing this, 

. the infections may be kq>t up indefinitely by the sameiagieaas;;.v,. ' 



PATHOLOGY 


*953 


. Mllology^The post-mortem anatomy shows some of the features 
known in Europe. • 

Symptomat.cjogy. — ^Tlicre seems to be no doubt that the same 
organisms can cause the mild ' febris in piierperio/ and the severe 
' febris puerperhlis.' 

Why there should be such a dilloreiuu* is not clear, -and must 
depend in some way or anolJier upon tJie gi'iicrjil bodily condition 
o4 the patiejit, and perhaps upon iJie slrenglli of the streptococcal 
straiit, which, ns is well knowji from labnratf)ry experimonts, varies 
considerably. 

Be this as it may. there can be no dembt that (uu* and the same 
organism infect iiig t he ut eriis (';ui cause t In* mild ‘ febris in piierperio ' 
or ‘ milk fever ’ ami the m >re si*vi*re and cvni fatal ‘ febris puer- 
peralis/ the svin]>l.oins ol which vary «ieronling as to wliellier tliere 
is a local, mnre or less ext eiisiv** infect ieii, or a hcp^ icsBinia. 

Prognosis.-— A Jirogimsis m.iv lx* .irrived at by observijig imjirove- 
ment c)r the reviTM* in the clinical syin])'oius, but more accurate 
derisions may be (ieducfd by a study of the i»]Monic indices taken 
daily, provide<l iliat I lie causal orgaui'^ni is known and is available 
in pure cull lire, tli«* index, as alnvidy stated, remaining low or 
sinking;. in s'TicJiis or hital (‘as<;.s. but rising a*^ iiupr(»vemeui sets in.. 

Diagnosis.- -It is of the nliu«»st iniportniua* Ibnl any fever attack- 
ing a pueri>.Tal wumaii in the iio])ics sliould bi* assumed to be 
puerjicral lover until it is ])i<ivi*d to be soim ihing else. 

The presence of one of the varieties of puerperal fever can be 
conlirm(‘d: - " 

[. Py luicrusiopii at oxamiiiatiori of slaincii siuears of the intra-utcrine 
exmlalu taken abejUiially by a strrile Mvab passed through a sterile S])eculiixn 
inserted into a iireviously doia hed vagina, 

2. iSy cnUnral examinations in asi itic brutii ot the same exudate taken in 
the same way, and iiieub«ited cierubkdlh iind ^inaerobirally at C. and 
examined at tiieend of twciiiy four uinl furty-eight hours. 

3. by a low opsunie index in the o'l llie .•%treptoi oi eal infcitioiib ^5 
tested agdinbt the taii'^al organism. I'lus ot loiirse is espeiially applicable 
in small or hirge knal t-jndc nik.s,\vlieii the i diisal oiganisin will be' available in 
pure culture in the local bacteriologii al institule. 

With regard to the differential diagn«>sis, the most imi)ortant 
fever whuSi requires nt t ent ion is malaria rKx urring in Hjit* puerpcriiim, 
and this should lie cajiable of easy differential ion by; — 

1. An examination of porijdioral blood smears for tlic parasites, 
or, if tliey. cannot be found, by — 

2. A differential leiicccylic count •with the discovery of a distinct 
mononucleosis which cannot be explained by other jirotcizi-al infec- 
tions, such asaiuflcbic dysentery, kala-azcir. etc. 

3.. Enlargement of the spleen, not duo to one of the forms of 
tropical spl^megaly. 

If these'.^ee, tests fail to decide the presence or abscnce^of 
m4(ari^,*tlien a' few doses of quinine should be administered, and 
canjiO no possible harm, and may even benefit the patient if a puer- 
peris^'isfe^itn due to streptococci or bacteria is pre^nt. In our 
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experience this quinine is best achninistcred by intramuscular 
injoclions, with or without oral administration, and should, in 
nervous patients, be associated with a dose of sodium bromide. If 
the temperature rapidly declines and the s\Tnploms improve with 
the quinine therapy, then the diagnosis ormsilarial fever may be 
made, but jf, as has more often hfippened in our experience, the 
fever contiinics. tlien the dis« ase is not solely caused bj^ malarial 
parasites. If there is reason to suspect that tlie juierperal fever is 
septicaemic in type*, or if early enteric fever in its broades* sense is 
feared. th»*n the dijignr»sis can b** effected by removing aseptically 
I c.c. of peripheral blood from a vein and iminediat (‘ly addi^ this 
to nutrient broth medium contained in a flask, half of which is then 
incubaied acTobically at 37" C.. while the other half is iiuubated 
anaerobically at the same ttmpiTature, and liotli an* examined at 
the end of 1 w( ji1 y-foiir and forty-eighi hours. 

B3' tliese metliods, and by th«-se alone, as far as our experience 
goes, can a case of puerperal fi*ver lx* accural ely diagnosed. 

Treatment. — ^'Fhe cim of iheraticmal tr('atment of ]>ui‘rp(‘ral fever 
must be to: — 

T. Kill the causal (»rg.inisms. 

2. Neutralize their toxic effi*ct s. 

3. Pr< »m< ‘t (' t he n<irmtil act i<in of I lu* pat ieiit 's organs. 

Ill onli'r to kill the. causal <»rgauisms th(*\' must lu* attacked in the 
positions in which tli<*3' are living, and as this is usually tlie wall of 
the uterus, it is neeessa'j' to give tlie ])atieul an aruTsthetic as soon 
as I)os^il)le and to thorouglily investigate the walls «)f th(* uterine 
cavity in ordiM* to iliseover any portions of jilacenta, membranes, 
or blood-clot , and at 1 h(* same t ime t o observt* whether t liere is any 
abscess format ion inf he virinit\^ot t heutenisaud also wlietlur then* 
is any inflfimmation of the tubes, both of which c'ondit ions being 
treated if jiresent. 

U. sually all that is necessarj' is tlie renif»val of offending sub- 
stances from th(’ iiteniN In' means of a mild and modified foim of 
cure.ttage, followed I)}' a thorough ant is(*ptic irrigal ion of its cavity, 
whieli is then drained. 

After this the vagina and uterus should be irrigated twice or three 
times a day with an antiseptic solution in bad cases, and less fre- 
quently in mild cases. 

With reference to tlie second lieadiiig- viz., the toxic effects of 
the organisms- if these art* a.t all marked they should be combated 
at once In^ means of injections- of aiitistre]>t(jee(eal serum if tliese 
ar • thocau.sabjrganisms. and In' siiline. stilx iilaneoiis, or intravenous 
injections, wlii<li should be giv(*n early and not restTved until too 
late for beneficial resiil t s t o follow. 

The third point is* a matter of common kuowl(*dge, and need not 
delay us here. 
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SUTIKA. 

Synonym. — ^Tlie puc?rppral diarrhoea of Bengal. 

Under the above term Dr. Pearse, tlie ]Mediccal Officer of Calcutta, 
gives an account of a chronic diarrhoea associated with fever which 
causes a death-rcite of 1-3 j>er cent, in tlie total number of registered 
births in Hindu and Mohammedan piuTperal women of all ages in 
that city. 

The disease begins with diarrhoea soim* two or three weeks after 
(hdivery, there being five to fifteen watery, frothy, fermenting 
motions per diem without blood or mm iis. Along with tlie diarrhoea 
there may be loss of appetite and dysixptii* symi>*oms, rarely 
vomiting, but no gripiiig pains or abdominal tenderness. The 
temperature is raised, and an irreguhu: fever lasts throughout the 
illness. Tliere is no vaginal discharge; oedema of the feet is noted 
as a late symptom. The ciuirse of llu* disease varii*s. Soni(*times 
it is rapid, and kills the patient in a few months: more usually it 
Lists five to eiglu. months, and K-ss usually d continues for more 
than twelve months. Towards the end tlie patient becomes weak 
and einaeiatc'fl. and di(‘S of exhaustion. 'The case-mortality is not 
known. 

The nature of tliis dis(‘a^e is cbviousl}' otisrure. and retinires 
investigation. 
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. ADDENDUM. 

REMARKS ON AN rj«:NATAI. ANM) POSTNATAL PATHOLOGY. 

General reiuarkb-- Anlrnutal pa i hulogy— l^osl natal pathology — References. 

General Remarks. 

We tliiiik tli.it ])i‘rli:i])s .'i lew uiiiark*; conccniing antenatal and 
j)oda.itiil jiat liolo^y may be 4)f iiitensl. 

Antenatal Pathology. 

Much work lia^ b cji (hnu* of lali* in I'al* iitt.'i and other 

troj)ieal town^ by <»f lady heaUh risihirs, b}" the training 

and prin’isinii ot mufurn's. as wtll as by tin* training of .-cliool- 
tcachersaiid s'/Jiuol-giils in ni.itters cmmVrtt'd witli hvgicne. The 



Fig. 78/1.— rOLYDACTYMSM. 

effect of skilled attention at the time nf birth lias l een indicate d by 
the entire abscnice of ieianm nvonalorum amongst babies deliverul 



Fig. 785 .— Cyclops. 

(From a photograph by Sam bon.) 


by the municipal midwiyes in Calcutta, and bj" the extraordinarily 
low death-rate nnler similar conditions during the first week of 
life, as related by Miss Lewis. 
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Tlicro can bo no doubt that this is the right st**j) to ct^mbat such 
diseases as puerperal fever and infantile mortality, but in order 
to insure the birth of a health\M:hildtlii' iiiolhcr should be medically 
advised in tlio early days of pn^gmincy, and suitable* medicines 
given, if necessary, as so many monstrosities and abnormalities 
appear in the. tropics that some care is re<iuin'd to diminish their 
numbers. 



Fig. 780. — IbciiiopACUs Tripus. 


Since the days of Licet us man}' att em])ts have been made to 
classify inonstrositi(*s by such aurtiorities us Kiiffon, Blumonbach, 
Meckel. Bischoff, Foerstcr, Fisclier, Ahlfield, and others, wJiiltJ 
Ballantync has written a most interesting book on t lie subject. 

We have always used the classification introduced by Hirst and 
Piersol in 1892, and have found it useful. It Is as follows: — 
Hemlterala* — Anomalies of volume, form, colour, structure, disposijion. 


number, and existence. 

Heterotaids. — Splanchnic inversion and general inversion. 
Herniaptarodltes. — ^True, including bilaleml, unilalcral, and lau^al, anil 
— with double sexual external genitalia, but unibcxiial glands. 


false 
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Monsters. — ^Thcw! arc dividcnl into;-- 
( 

A. monsters : — 

T. Autositir: — Ecin^nuJus, SymcJiis, Ex(*n('ci)liiilus, 
Psoudciir.C]»]i;ilns. AntMu oplialu CyrlrK'-ophahis. and 
, ( )(()Ct*pliaIi]s. 

II. Oiiiplialdsitic:- - Paracojdialus. At c'i)lialii?». Asomata, 
and Anidous. 



Fig. 7557. — Syncepiialus ok Janos. 

(This ionii of iiionstur is fciirly common in Ceyloh ) 

B. Composite mofvsters : — 

I. Double autusitic - 

(a) Tcruta katadidyma : — -Diprosopus, Diceplialus, 
Ischiopagus, I^yopagiis. 

(b) Terat^ amulidyma : — ^Dipygus, Syncapbalus, 
Craniop;igus. 

(c) Ter ala anakatadidymia : — Prosopothoracopagus, 
Omphalopagus, Radiipagus. • 
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II. Double parasitic: — Helcrotypus, IT clci alius. Poly- 
gnathus, Polymelus, and Eud«i:yiiia. 

III. Triple monsters, 

Pcetalmomtrositics anti abnormalitios appi-ar lobe much coiimiontT 
ill the tropics tlian in the ollitT parts ol iJic world, or else we luivi' 
been singulfirly fortunate in meeting with them. Tliis is hardly 
the place to give a detailed account of these abnf^rnifilities, but we 
should advise the trojiical jiractitioncr to Jiave some elementary 
ideas, at all events, on tlie subject, and tJiereffire we indicate in the 
above classification tin* vjirit'ties known and in th(‘ references the 
works dealing wit h t liis subject . We have iiud wit h t he following ■ 
Pcetus papyr.iceus, tycloiis, agiiiithia: several dinibli' monsters ol 
both general types, including a specimen of symmetrical jaiuis; 
acephalic monsters; and racJiischisis. inening(»cele, iion-devi lepinent 
of the eye. coloboma iridis. han^-hp. clelt jialate, branrhi.il fistula, 
non-devdoimicnt of tlu^ihigli. Miicrod.irlylism Jias been lepoi ted 
from the Pliihppines, and pesgigas fitnn CJiiiiti# 

PurtluT, McCarrison *iud otliers have shown that endemic crelin- 
isin in brought about by goitre iiithe mother, comlnned with psychic 
impressions or illnesses (luring t he pregu.mey. as well as with nutri- 
tional difficulties and difficult labour: and it should be thi'diity of the 
(TONeiiimont of distri< ts in which goiln* is endemic to take steps to 
comliat tlu‘se fai'tors. 


Postnatal Pathology. 

Tlie iiifantile m()rtalif\' of the ln»j)ics is nmcli higher (liaii 
that in the 'r(rnp('rate Z(»ne, and must In* ('ombated by 'Baby 
Welfare Work. ’ as in J‘airo])c,|Wit ii a ' Baby Cl inic ’ iii all t he Imsjiitals. 
Ill Calriitla daily visits are ]>aid by the midwives during the jmut- 
j)eral j>eriod. and IJien th(! work is ciirried on by the lady Jieallh 
visitor by weekly visit s unt il t he child is t hree months old. Among 
otlicr matins, tlie fei*ding ol the mol her is ait« nded to by organized 
private cluirity. A ])iiie milk sujiply is an esseiiiial in every coin- 
miinity, and should be under Government control and at a cheap 
1 ate. 

Meningitis is rare among tin* newborn, and seems, according to 
Barron, to be mostly associated with spina bifida a’nd to be caused 
hy Bacillus coli, staphylococci, streptococci, and inor(*. rarely by tlu‘ 
pneumococcus, lh(' meningococcus, B, lactis acrogencs, or B. pyo- 
cyaneus ;h\i\ of all, If. coU is the most important according to him. 
fcp' Brcast-fccdirig is most im]>ortant, and it may be. that it helps 
to raise the resistance of t he infant against disease. 

Weaning is a difficult and dangerous period in tlic tropics, and 
it is considered that if possible a child should not be weaned in the 
very hot weather. 

^ In calculating out the dilutions necessaiy for cow's milk it will 
be remembered tliat the milk of the Bos indicus, the humpbacked 
cow, is verjrricdiinfat, attaining generally about 5 percent, thereof. 
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Till' gnat danger of this period is diarrlicea or dysentery from 
infections wit Ji anioebjp or bacilli. 

All tlie. disease's winch at tack adults in I he tropics may affect the 
child after birtli, and the special features which they show have 
already been recorded, as well as ihe treat iiicnl, in the chapters 
on tiie various diseases, and need imt be repented: but the danger 
of the cliild being inli'cted wit h tuberculosis is very great, especially 
in the sliiiiis of largo 1(»wjis 

Dosage of Drugs. — As we liave often been asked for the dosage 
of drugs in young children, we give the foIh»wing rules: — ^Several 
drugs, but especially opium, require to be given with caution, as 
children arc especially suseeptiblo to them: Inii excluding 1 hese, tlie 
best method so far pul>lished for tlie (Ic'tiTiniiialion of dosJige by 
age is Cowling's rule wit li J Jnmt on's modilieat ion. 

In brief, it i.s to lake the full adult dose and divide it by a factor 
obtained b}' placing i lie child's age at its next hirl liday over twenty- 
four if the (»rdiuary l>ritis]j wt'iglits and measures are used, and 
over twenfy-live if the m« trie sv.shtn be emj'hiyed. h'or «‘xam])le. 
sui)pos(' iJiai lliefull adult ilnsi-ist) grain‘s and t fie child’s age iiex* 
birthday is four vear.s, tin 11 the faetur is (?.e.. J,) and the do<(‘ 
i'^ I fiain. 
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DISEASES OF THE LYMl’HATIC SYSTEM 

General remarks — Climatic Imlx) — X'olvulosis —Kefen lu cs. 

GENERAL REMARKS. 

I'liL: lyini)halic sj’s^cin is nffertrd iji in.iiiy gciKTal disfiisrs— as. fiT 
('xaniplc. ill pla^^ue and trypanosomiasis- and in (•()smo])oJil:i n ;ilT( ( - 
lions like septic disease. sy]>lidis. liil>en ulosis* (^Ic. In addition, 
there is the enlaijL^T'nient of t lie f-l.inds in the iii£(iiinal rt|;ion i ailed 
‘cliinatii* bubo.’ and iJie variini^ jiatholc'f^ieal jilientuni'iia caused 
by Fila/ia hmu'rofli, 'I'hese iiinrbi«l eliimj^es are varu'es of lyniph- 
eliannels, inthnniiKitions, and ele]>hauliasis. and liave already lua n 
diseiisseil in the cliapler on I'llariasis The ])atholo^ieid clianj^es 
<'ansed by Oncliocorca voIvn/hs must be mentioned here. 

With ivf^ard to the serous membranes, pleurisy and empyema are 
common, while peritonitis from the perloration of a tyiihoid ulcer 
or the perforation of tJic bowel by an .liram. as has Ixen recorded 
by^Ziemann in tJic Canieroons, or fiom tJie extension of some septic 
area — c.ff., a niorrheal salpiiiji^il is— are all met with. Chylous 
a ^cites is rare, 

CLIMATIC BUBO. 

Synonym.— -tilaiidnli' iiln»i)athiea (Ihijok* ). 

Ddflnition.- -Climatie bubo is tlie enlargement of the inguinal 
glands associated with ])4iin aiul fever, the cause of which is unknown. 

Histoiy. — ^'riie liistorv ot this disease only ilatcs back to 1896, 
when Kugc r(!porled several cases suffering fn>m inguinal buboes, 
in which the, usual causes of such an adenitis were •all absent. an<l 
lie was tIuTcfore inclined to considiT the disease a separ^ite entity 
dependent pr.obably on c lunatic iutlucnres. About tlie sam(‘ time 
(rodiiig, independi'iitly of J^uge, published a series of observations 
apparently 01 the same nature, while more recently cases have b(;cn 
rci)orted by many observers. 

Tlic disease lias be<‘n recently ijiv(*st igat ed l)y inan.v observers — 
e,g., Riiffer, Luzzatti, Vanzetti, Rost. Nat tanJ-arriir. Letnllo, Ley, 
and others. 

Climatology. — ^'flic chief geographical distribution of clinvitic 
bubo is the East Coas]^ of Africa, tJic West Indies, the. Straits 
Settlements, and China, but it may be met with in any tropical 
• 1961 
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and subtropiciol Lo Dant(*c quotes cases occurring in 

Mauritius, Tonkin, 7.iul Madagascfir. Low and Castcllani have 
dt*scribt'd a case in Uganda, while Luzzalti has met with several 
cases in ChiJi. We have oi)S(TV('d cases in Ceylcii, c'lnd Skiiiiicr 
has described luimeroiis cases in Bengal. Climatic bubo may also 
occur in the Temperale Zone, fe'r Scheiibc has come across several 
cases in J'a]>an, Ciabbi in Sic ily, .ind Rosi in other MediUTrancan 
ilisiricts. 

jflStiology.- -'riiough vjjrioiis micro- oif»;iiiisms ha\ e b(*en descrilnd, 
t lie .'etiology of the dis(‘as<- i.s still ob'.< iiri'. 

i''eri'aio. iium one u£ liib isulaUH an oi^’amsm praclually idcnlitai 

wiih UaciUus pc^iiis. LltwltAl iMiUleil liom the allnlol glaiiii a baLilhih not 
ilcLoloiiii/ocl liy (irani. Ihoc haui ti isol wIjh li wcir buiiicwliul Mniilar lo Iho.se 
givuii liy Kitubato iii Jii> iiist iU'.s< ol JJ. pcstii‘ ; Joi Kl1a^ato slattcl at 

lirst tliat llir />*. vvob not iIcm oloiii izul by Oiain. Low .'iiui Ciislellaiii 

lint .iblc lo glow* any organism iioni ihrir < asi*. Sonic authors luivc 
isulatcti the oidinai y pyuguiir < oi • i. 

iMciilin, Suger. Le hiieur, and hUuiant (oiisidcr {.lunatic bubo lo be a 
m.iiiUe^talhiTi nt malaria. Si iiiiiini belnwes ilic bubo lo l>c sieoiidai}' to some 
intestinal iiilei iinn (i. Ko^t bdaves the ailectirm Id be oJ sexual oiigiii, 
and due lo a ruu lo organism living in the \aginal nim osa ol native women. 

Aic'iidiiig to Caritbc. r luiiatu biiLio a Joriii ol alKiiuated plague— /V 
minor — basing ibis opinion on the lact that iii Hong Koiig he observed several 
<ases oi so-talltd ihniiitir bubo to pieieilc the oulbieak of an e]>idunie of 
tiue ])laguc. lie has bein {oTilniiu>d in ills opinion by ilewUtt's disiovcr 
ineiitioiied aliove. Caiitlio's \lieoiy is sU]»port(d by Lu/zatti, who lonsider.s 
the ( litnalK bubo lo be a loim ol Ivrntst Blark suggests that the 

iliseasc may be due to an insc( 1 bite. 

Lctulleaud Xaitaii-JLaiiier have seen in llit‘ tells of the ( apillarics niiniile 
boilies vvhiith they la-Iieve io beparasitu 

In mir uinnuni, clim.iiic bul»(» i^ a tliscast' per sc, and is not 
rel.itcd to plague. 

Predisposing Causes. coudit ion is ap]>an'iitly most commonly 
met with in sailors and stokcr.s. It occur.s cliidly iji young adults, 
and is said never to be found in iJiildroii. 

Pathology. —The results of our histological researches agree 
better with tliose oblaiiu'd by Vaiizctti in Italy on the material 
collected in South Ameiu a by Liiz/atti than with those of other 
authors. 

The ca})sulc of the affci ted* gl.iud is much thickened, and the 
interstitial ti.s.sue is very abuiulant. TJiere is great proliferation of 
lyniiihocydes, and lueiuorrhagic foci are ubticeablc here and there. 
Very characteristic is the presence of nimi(TOustypic;il plasma cells, 
while the so-e.all(‘d retractile Recklinghausen cells found in plague 
are absent. The histological structure of climat ic bubo is, therefore, 
totally different Iroiii that of the plague bubo, in which, as was 
shown by the classical histological invc.stigalion of Duerck, plasma 
cells arc absent or extremely r;irc, while the so-call(jd retractile 
Recklinghausen cells are numerous. 

Symptomatology. — The length of the incubation is not known, 
but according to some observers it may be prolonged. Ley and Rost 
believe that it can extend to many weeks. The onset js generally 
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gradual; after perhiips two or t Jirce Jays of vague malaise and slight 
fever, the patient comjdaius of pain in one oabralj of the inguinal 
regions, wliicli increasi's on walking. Oii t‘xaniiniug the parts, 
one or more inguinal glands, or occasionally the crural glands on 
both sides, or more friMpiently one side only, will be found to be 
enlarged, very painful on pressure, and hard. The swelling may be 
as Lirgc as a goose’s egg. There will bi* no signs of hmii)liangi 1 is 
present. The glands may become greatly (‘ularged. reaching tlu* 
size of a hen’s egg or larger, but iji most eases do not suppurate. 
Aspiration by moans of Ji syringi* will draw only a little gljind- 
juice, occasioiuilly blcMul-stiiiiuKl, but no j)us. Tlie liquid will be 
found to l)e sterile. 

Fever is often present of an irregularly remittent or inter- 
mit tent lyi>e. It rarely e.xceeds 102“ F.; and is higher at niglit 
than in tJie nK^rniiig. TJie duration of tlie disease is variable, friim 
a few days to several w<*i ks. and rarely montlis. In time tjie j)ain 
in tlie affected legion gradually dis;ii)])eiirs. the si/e of t]i(' enlarged 
glands de(TeaMiig, As a rule, the affected ghinds irmain larger 
t liaii iinriual. but not ])aiuful, huig tifter lire illness is ovii . Occii- 
sioii.dly a lelapst* oi curs. The general lu'allli is not much affei ted, 
though lire jratii-nt may be very weak and unlit lor \v<»rk. The 
spleen is not enl;n*ge(l. Tlie examination of the blood may ri*veal 
a slight leiic<K\vlosis: W.is^Tmaun’s react ion is lu gat iv(‘: tlio nniie is 
normal. Occasiomilly a traee of albumen may be pieseiit.. InU's- 
linal syTn])tf)nis are generally a]>senl. 

Clinicid Variotics, -h\ <»ur experience' an anito, a sulraciite, and 
.1 c.hnuiic tyi>‘‘ ^'f climatic biibt) may be distinguished. The acute- 
type is always acconijKinied by fe.ver and severe ]>ains in the 
affected glands. All tJu' .sympteims disapjaar wilJiiii live to ten 
days. Ill the subacute and chronic type lasting from a few weeks 
to .several months IJie ons<-t may be insidious, williont any local 
pain at first, and fever may be absent altogether. Mi»n*o\er. in 
some cas<-s the perigl.iudular tisMu*^ become iiillamed. .suppuration 
may taJee ])lacr, and fistulous t nicks may develop. 

Diagnosis. — I'Jk' absence of soft cliaiicre 011 the genital organs 
will cxcliKlc venereal bubo : the absence of lymphangitis, infected 
wounds, insect -bites on the legs and feet will (*xchide the ordinary 
synipt ornat io bubo. In contrast to/)/ag«/(?. tlie pat ii'nt doesnot look 
very ill. but the only satlsfact ory way 1 o different ial e aciit e cliiual ic 
bubo from a mild case of plague is t he puncture of t lie affect ed glands 
and the bacteriological cxaininatfbn of the gland-juice. To do Ihj.s 
the. skin of tlie inguinal regions is thoroughly cleansed with spirit 
and etlier, then disinfect ed with a porchloride (i in i.ooo) or carbolic 
lotion (5 per cent.), then washed again with ether or spirit , or more 
simply the skin may be painted with tinctur? of iodine. One. of the 
enlarged glands is then aspirated with a .sterilized ^yring('. The 
glaiul-juicc which is drawn off is then examiiu'd microscopteally 
and by culture method in the ordinary way for the presence of the 
plague baoillus. 
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Cliinatir bubo is generally easily distingiiisliablcl^rom attacks of 
filafial ly^nphadcniiis, wliich is generally accompanied by very high 
fever and s(*vi‘re lynipliangilis, and an irysipeJatous-likc condition 
of tJio leg. During and after Vcirious intestinal infeciiom— for 
iiistanci', 1yi)h()iil and paratyphoid — occasionally a suppurative 
inflammation of some l^'mpliatic ghands — sometimes tin* inguinal 
glands — occurs. In such cast'sthe history of the case — the fact that 
tJic bubo comes, as a rule, to suppuration — and tlie bacteriological 
examination of the gland-juice, which in true climatic bubo is 
sterile, will clear the di<ignosis. 

Prognosis. — ^The prognosis is favourable, though in some cases 
the allection may last for several montlis. A relapse may occa- 
sionallj^ occur shortly after the first attack is over, sometimes 
on the sid(* previoll^ly affect t*d. sometimes on the other side. 

Treatment. — The tre.itmeiit is merely symptc»niatic, consisting of 
cojuplete rest, application of lead lotion on tlie affected region, or 
an iehthyol and bellad<‘nna ointment, togt^t Jier with the administra- 
tion of a mild a])erjent. and. if there is miieh pain, a hot fomenta- 
tion l(x:.ally togetlier with small doses of o])inm*by the mouth. In 
tlie rare eases, wlure sigJis oJ .sujipuration are notie(‘able, incision 
of the glands is necess*iry. using tlie oi dinary asi'jflic i»iecautioi»s. 
Tu protrac.ted cast's complete surgical remo\ al is tin* best treatment. 
Wlieii tlie glands remain enlarged after tlie aeut<‘ stage has passed 
<»ff. l<H'al apjilieations ol tincture of iodim*, iodine valsol, or an 
onitiiifiit ('oin])osed f)f :jo grains each of lead iodide and jxitassium 
iodide to 1 ounce of vaseline may be of benefit. X-ray treatnu nt 
lias been reeoiuineuded bv G. Rost. 

VOLVULOSIS. 

Definition.- -Volvulosis is a diseasi- eaused by Onchocerca rnhulm 
Leiiekiirt, I'Scj;*,. and cli.'irae(eri7<*(l by tin* formation of fibrous, 
entaueous, or siiliculaiicJMi'^ tumours. 

History.- - A s already iiu’iitioued on ]>. 6*19. these tumours were 
discovered by a (hTiiian medical missioiiarv to contain worms, 
which were desi ribed b}' Li*nekarl in T^f9;{. and snbsecjueiitly the 
disease and its causative worm were studii-d by Labadie-Lagravc 
and Deguy in 1S99, Prout in 190T, Brumpt in 1904, Ziemann and 
Vedy in iij07. .md J'iilleborn in 1908, the/last ])apcr being a most 
valuable contriliution to our kiwAvJedge of the subject. 

Climatology.- Tlie diseasi* is f* »und in Africa, at Sierra Leone, 
on the Gold Coast, and in Dahoiru'y, Camcroons, and the north- 
east of the Congo, where Jl is variously stated to affect from 1 per 
cent, to 10 per ciMit. of the population, being distributed along the 
banks of rivers. Brumpt f ound it along t he Welle, Cooke in Uganda, 
and Parsons in Northern Nigeria. 

biology. — The disease* is cansi'd by Onchocerca volvulus Leuckart . 
1893, but the method hy which this worm is introduci'd into the 
human body is quite unknown, as is also its Iifc-cyi:Ie outside 
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human beings* Brumpt has, however, suggested that it will 
probably be found in a tsetse-fly, because of itsfiverine distribution 
and tlie fact that microfilarise have been found in tlu* ])eriplieral 
circulation by Fiilleborn. Rodcnwali. and otliers. 

Pathology. — ^'fhe adult worms lie in lymplialics, the anterior end 
of the female being in close approximation to tlio post (rior end 
of the male, because tlie apertures of the gi'iiilal apparatus lie in 
these positions. By some moans— -possibly by the presence of the 
Afic ojUarh, or possibly by toxic waste-product s-^lhesc* worms 
irritate, the lyin])hat ics. causing lymphangitis and pcrilymjihangitis. 
These inflammatory proce.sv s ('veiitunlly lead to tin* formation of a 
fibrous ('apsiilo around the worms, wliicli llien lie in a jinrtioii of a 
vessel cut off (?) from I lie lest of the )yin])hatii: sy.stnii, .'ind wliicli 
forms a fibrous SMl)eiit ancons iioduh* coutaining male end h'nijdc 
worms jiiid Micro I'd im(B. 
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(AIUt 

On i>peuing one of tljese tumours it is S'*en to eoiisisl of a ra])^ule 
of fibrous couiieclive tissue, beiieatli wliirh is s«>mw soft caseous 
malarial c«)mp »sed of emhdlielial cells, griimilar debris, and Aliiro- 
Jilaricc, and to enclose a c(’iitr.il s]>aie containing a grcenisJi, sani- 
puriilciit fluid. Tlu^ worms. wJiicIi jire usually cut across in several 
places when opening tlic tumoui, lie partly in tliis central cavity 
and i)artly in narrow twisted timnels, wJiicli ramify through the 
walls of till' fibrous capsul*', giving it a infl work-like a]']u*araiice. 
Sometimes the central cavity is not obvious, and only the network 
of tunn.'ls is seen ramifying through t he connect ivc t issue. 

Symptomatology. — Tiie dis ease, as a rulii, begins insidiously \vth 
malaise. weakn'*ss, vague p iiiis in various regi«)iis of the body, and 
irregular fever, but it is said that at limjs attacks of lymphangitis 
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may be noliced. In due course a tumour is discovered in the sub- 
occipital region, the elbow, axilla, side of the chest, iliac region, 
gluteal region, or poj^lit eal space- These i iiniours vary in size from 
a pea to that of an egg, and lit* in the skin or subcutaneous tissue, 
ill which tliey are freely movable*. Tluy may be clastic if thej' 
contain fluid, or firm if composi d m.aiiily of fibrous tissue. They 
usually remain cjuiescent for years, and but scddoni iilc<Tatc. 

Bernard and Ouzillcau holieve that Onchocerca volvulus may also give rise 
to true cleplKiiiliasis in rerlain parts of Afrira. 

DIagnoids. — ^I'he presence of an elastic tumour somewhat re- 
sembling a lipoma, or of a firm fibrous tumour in any part of tlie 
body of a person wlio has resided in tlu' endemic region, should 
arouse suspicions as to th(' preseiiec^ f)f Onchocerca volvulus. 

\Vh(‘nt)n' no(liile:> are in theproximit j' of articulations tlu* condi- 
tion may closely n*sembl(* the 'jnxta-articular nodule.s ' (seep. 2260), 
rhe microscopical examinati«»n erf the contents of the nodules 
obtained by tapping witli a syringe or by e.xcision will (di*ar the 
diagnosis. * ' 

^ognosis. — ^'riiese liltle tinuimr. are not in any w.iy dnngiTous 
to the life or he.illli of llie ]).Ltient. 

Tr?atment.- “Kemoval bv ineision and onurh*ation is ijuile easy, 
and tlevoid of danger. 

Prophylaxis. — \s the life-cye.le of th(* p:irasiie is unknown. 
n<»thing can be said as lo])rophylaxi<. 
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DISEASES OF CONNECTIVI-: TISSUES, 
MUSCLES, HONES AND JOINTS 

iicncra] reinarkfr— Sdni.itir tacni.isis — Subi iitaiicoiis iilarLises; — DraioiilitisiK — 
Dcrmo-conjunctival Alariasis — Loiasis — Qilaltar swcllm^s — 1 Hibini's 
filariasis — Myositis piiruirntn tiopira --Ciouiuloii — BoonuTaisfj lioiics — 
J'cs gigas—lindfiiiK cnlargcincnt oJ IJit* os i al» is— Ki-lcrciucs. 

GENERAL REMARKS. 

The ilisuiiscs of lln^* ('oiincctivo lisMies wliic.li cottririi iis :in* jiio«;fly 
j)«inihilic, brinj; riiiisnl by tlio cysticorci of tap win'iiis, but round 
worms arc also <*omnionly met with. cs]'>P(:ially ilic j>;iniica-wonn. 

Willi rcf*anl to muscles, a disi^asc which must bi* in»'nlioiicd is 
iricliiniiisis, wliich is said to be far from ran* in N’orUicni India. 
Neirosi^. caries, and tumours of biai<' ;iro not uncommon, but 
rheumatoid arthritis is rare, and tuhctcular disease, at i)r(\scnt, is 
V(Ty rare. Gonorriioral and post- dysmt eric arthritis are met willi, 
.iiui filarial synovitis of tin* knee-joint has been d(‘scrib«*d by 
Maitlaiul. GliiU is rare, but we have seen a tyjncal casi* in a nciti\ e 
who had never loft Ceylon 

A pt'diliar condition cxilU'd 'tmuli loot* has bi'cn met with in war 2 sones 
111 llio winlerv and tln’icioro not a Irophal diMiise. It is a pTiufiil con- 
gestion of the iixit, soiiiotiiue.s loading to g.iiigrono, .iiid .issociitod with tlio 
presence of spiro« liapl*-' and idher organisms m thi- biilhe fsis* p, -ji pO. 

DISEASES OF CONNECTIVE TISSUES- 
SOMATIC TAENIASIS. 

By somatic. Ireniasis is meant the invasion of llie bod}' by the 
cys* ic.ercus of cestode wjirms. The subject is, therefore, divisible 
into — (fl^) Cysticcrcosis, or infection with tlie larvre of Teenfa solium, 
whii'li occurs now and again in the connective tissue of musi'Ies, 
fasciic. and in the brain; (A) Echtiwcoccosis, which is the infection 
of the body with the hydatids of Echinococcus granulosus, and of 
which wi‘ have only met with one example in the tropics, and even 
then it was imported; but, judging by Begbic's observations, 
it would appear as though th<^ disease was endimiic in Ciylon; 
(c) Sparganosis, whicli is the invasion of the body by Sparganum 
m insoni, S. haderi, or S. prolifer, all of which have been sufficiently 
described in Chapter XXV., p- 596. 
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THE SUBCUTANEOUS FILARIASE8. 

% 

Definition. — subcut aiK'ous filariases are infestations of the 
subcutaneous tissue by the lulult worms of species belonging to 
the Filari'uia; otlu'r than Filtma hancrofii Ccjbbold, 1877. 

Remarks.-- TJie form of filar iasij> causi'd by F. baficrofli is detailed 
in ClK».])lei* LXVI., and now \Vi‘ consider those in whicli the adult 
worm lives in the subcutaneous tissue. The varieties of this form 
of filariasis are dracomiasis, or guinea-worm infection, and dermo- 
conjunclival filariasis. 

DRACONTIASIS. 

Synonyms. -DracuiK uln-^is. Tiiikisli ihVeasr. 

Definition.- Dr.ieoni is ihi* inlectioii of man with Drcmiticiihis 
medinensis {Jjiin;eus. 173N), the guinea- worm (p. (>53}. 

History.- 'Die diseasi* has been kiiowr frc-ni vi ry remote i)erioils, 
and it is prob.ibh- that ilie fii-iy ^er]^. nis wJiii h atiaeked th<‘ 
Isi-aelites in tli<‘ (les<Tt were guin('a-w<»rms. and that tlie seipent on 
the stick w'as an ilhistrat i(»u of the nietliod of extraction advised. 

Plutarch (a.i>. 3(»-ti7^ ga\e an aeeonnt of llie disease as seen on 
the shores of the RihI Sea, while (ialeii (a.i>. 131-210). who never 
saw a case, called the disease* draconti.isis.’ ()i ibasi us also mentions 
it .md t]i(‘ worm, and Aetius. (putting fiom Ja‘onides, says that it 
occurs ill the legs and arms of peo])le in JCiliioj)ia and India. Paul 
*)f .ligina scaled that in India and in Ihi- uj)]kt pait of J’ 3 gJ^)t there 
was a class of worms called * dracumuli/ loimed in the muscular 
parts c»f tlu' body such as the arms, thighs, and h‘gs. and under the 
skin in the sides of children, whicli moved, and after a time the skin 
opened and the lu'ad came out. He advises that this be fixed with 
a ])iece of lead, the ])art ])la(:ed in hot water, and tJie worm gently 
])ulled, when it will <-onie out by degrees; but if duiiiig tin’s pri cess 
il breaks, there will lie much pain. Pollux calls it a corrupted 
nerve, and .Actiiarius writes abaiit its presence inligyjit. Avicenna 
calls it Vena niedimi. after Medina, where it was common. He notes 
the bleb which it makes in the ski i, and its protrusion after the 
bleb bursts. He recomiiu'iids ligati res aliove tlic worm and lialhs 
to make it come imt. Huly Abbas says that it occurs in Indkj, 
ligypt, Kthio])ia, and Liliya, while Avenzoar notes that it is most 
common in negroes. AlLiicasis, KJias(‘S, PcTtapalia, and Guy do 
Cauliai:, all numt ioii(*(l tlie diseast'. and the last named calls Hk* 
worm Vma cirifis vel nicdina, whjle Aiidiy considers it to lx: an 
animal. Other writers on this subject are Jeao Rodrigues do 
Cast ell Branco f 1511-1308), IJnscholeii (15^), and I)e la Motte 
Lambert (166O). fii ib74 Velscli wroti* a l)ook on the subject and 
siw guinea-worms evi'i-.ywhere. 

The scientific study of the disease and its parasite dales from the 
work of Fedsclicuko in Central Asia, in 1870, when he discovered its 
development in the cyclops, the integument of whicli he believed 
the young worms pierced. 
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F edschenko’s observations were confirmocl by Manson, Blanchard, 
and by Wcnyon working in the Sudan. The Cyclops swallow these 
embryo worms as food, and Indian observers have noted that the 
worms are at first coiled up in the stojnach. but later tlicy pierce 
the wall of this organ and escape into the body cavity, and may 
kill the Cyclops. In the body cavity they slu'd their cuticle about 
the S'ive.nth day and undergo developmental changes, and will 
remain alive in this cavity for some fifty-three days. 

In 1907 Leiper proved that the infection of man was per os, the 
Cyclops being swallowed in water. In tlu^ stomach the crustacean 
is killed, but the. worm escapes through the digest ('d integument of 
thecyclops.boresitswaytliroughthewall of l lie vertebrate stomach, 
and in al)out I'ightfto twelve montlis becomes the adult female. 



Fui. 7S8A. AVoKM SdMlWlIM SIIKIVI- MM» I ROM .U'llON OF 1 *KE 

MiKviNc; iM.eins. (IfAi.i- Nmi uai. Si/i-:.) 


measuring some 30 inches, but during this i)roct'>s shejuoves aluuit 
and finally produces the blister, where watir can be touched, and 
so gets her young into water. • 

In 1913 Turkhud extended our knowledge ciuisiderably, and has 
shown tliat a man who drank waterV-ontainiug infected cycloi>s on 
April 5, 1913, showed the wt>rm on March iS, 1914 — j-jS diiys 
later. He also demonstrated that the worm would not d«‘vek»i> in 
Macacus sitiicus. 

Whet her there is more t ban one kind of guinea Vorm not known, 
but Scheube says that Cholokow'ski has dc'scTibeil an unclassified 
filaria, several inches in length, which causes ulceration of the fingers, 
and even gangrene, in I'iver, in Russia, which may or m^y not be the 
same worm. • 


124 
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Climatology. — Draconliasis is a disc.'isc of tlif tropic's, especially 
of tropical Africa, and pfirliriilarly of the West Coast. It is also 
known in Asiii Minor, Persia, and India. Altlion^li cc»olies infected 
with tlu* worm frequently pas^ from India to Ce^don, we lune no 
evitlence tliat tlie latter island lias s«) far brc'onie infected. It is 
alsi> kno'vn in the Fiji IslaiaK. It was inlrodueid into America 
hy tlie iiej^ro slaves, and has become endemic in British Guiana 
and Brazil. 

^tiolo^.' The causation ol the dise.ise is Drat ufU'itlits inedi- 
iii'7isis I-inn.'eiis, 175S. taken into the body by drinking; water 
containini» inh-cted ( v< Jop-.. which aie most abundant <luiinfi the 


dry -.( asuii. and whicli mostly Ii\i 
M''ai th<‘ 1)ot!om ct Wi'li-^ tiutl 
Cl ilIiM » ioii-s oi w.il rl . 



Fli’.. (;ei.M.\ WoKM l Mll-K 

'jiiK Skin. 

(I'ruin .a i>hoto;'i.i|)1i hy 
Chrisli)phi*iM)ii ) 



J'k.. ,•>(>- tici.NKA-W’okM IN Pkocl.ss 
()!• JCXTK^CTION. 

(rnini .1 pliotogr.ipli by 
('linstophcrsoii.) 


Pathology. -On enterin.i^ Oie '^icmai h tlie cyclojis is killed by the 
action of tlie acid of tlie ^^'lslri•~ j iice but the DracuncMhts is stimu- 
lated, aiul, dasliin.?' about eiu rj^i-tically. effects its est'ajie from the 
c.yclops. and. ^lierc.iiif; the walls ol tin' sfoiiiacli, enters the con- 
nective t issue, of t he nu'sent cry and Incomes an adult . 

After a lime the fully-develo])('(l female be|;5ins to travf l in search 
of a means of deposit in/ij the Iarv;e in water, and tlierefoie nsnally 
VAnihirs info tlie leg, and forming first a vesicle and then an u1c(T 
in the skin, disfdiarges t he larv;e. 

Symptomatology. — wonn as a rule produc<\s no symptoms 
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until a little Tesicle fij)j>ears 011 the skin, or the outline of the worm 
is notieeil under the .*Jcin. hut urticarial eiimtions have been ob- 
servexl by s* veral autliors and ourselves. I ne litth* vesic le bursts. 
U'living a round hollow, out of which exudi*s ii clear Iluid full ol 
larvse, and at the bottom ol wliicli lies the vaj^inal orifice of the 
worm. After discluirging a certain amount ol iluid. I he anterior 
end of the worm extrudes tl:i<»iij»h the skin ojM-ninfj:, and is either 
twisted on a stiek or fixed in jKisition by a i)iere e»t siring by tlie 
native patient. It is not advisable to jnill vigorously on tlie ])ro- 
tnide*d piece of worm, as it is liable* to break, and if this hajtpi-ns 
a serious inflammation f»f 1 lie af[«rte‘d area may result. Tlu* weaind 
nsnally epiickly Jie*als afler the* worm has finally been extraete-d. 
The usual site fer it ie» ajipear is aixail the* fee*! *»r lt‘gs. iiu'ie randy 
tlu' liands or arms, anel still ineue rarely the head (»r tiunk. 

Jiiit all e*ases are not .so simpii*. anel aching e»r dragging sciisatie 11 s, 
soinet line's accompanied by rigors and fevir. may iH'e ui Karedy 
it einlers a kiieu*- joint iiiiel e aiiscs syimvilis or arthriiis. I’siially 
there* is emiy one worm, but I here* may be* mon*.^ 

Blood.- -1)nilg(’e^i and ('hilel have nive*stigaleel the* blex.el in this 
dis<*ase. and fin<l a maikeel ee»siii(»philia. Tlie average eliffereiitial 
count was as fedhiws: lhilymeirj>he»micleai s, (> ;•(> pe r eeiit.: lymjdiei- 
cyti'S, iS-.| per cent.; l.irge* Iym]>lien yii‘S. J’S ]»fi leul.; mouei- 
nucle*ais. !•<> per e'e-ut.. e*e»siiiei]dille*s. 1/, pe*r Ce-Ul. 

Diagnosis and Prognosis.- 'fhere* is no ehthe uhy iii the diagnosis. 

anel the* ])re»giie»sis is goeiel. 

'I'lie* X an* iisriiil m ileti*( liiif; e*ii< yste*d i.iliificel vrmiiis. wliuli iiuiv 

i.iii.se oUsciire* jiuniN-nt eenulitmiis 

Treatment.- -i I is a geniel plan le> niassagi the* ana abenc the- 
vesicle*, anel try with a little ]»alie-Hce tc» ge t the worm enit whoh\ 
er. if It i.s visible iinehr tlu' skin, te» make- an iiuisiem and n*me»ve 
it. Nali\e‘Scxtiacl tlie werm by twisting tlie- preitiuding port ie»n on 
a stick. eve*ry day giving a 1 niii or two. A be-lle-r ])l.in is te) deniclie 
freeiue*ntly with water the part eMciipie-d by lhe*worm until she gi'ts 
empM'e'tl of all I he* e-inbrye»s. whiedi ge nerally take-s ]daev in from 
two te) thre*i' woe-k.s. Wlu-n all tho embiyos liave- be'e-n extide'd. the' 
weirni is eit her aliserlied er te-nelt> to e-ine*rge. anel. ne) longer resisting 
e'xiniction. can be easily re-movc'el. It has be*eii Jid vised (Emily) 
to inject a i p(*r i.emo .sohitie»ii of pi-rcliloride' of iherciirj' into tlie 
swcdling caiise-d by llie*Ve»r!n. Ibit this is very painfui, and does 
ne>t appear to be ve’ry succe*ssful. Some authors have advised the 
injection of lei to 15 ininiins of a 2 pe'r ce‘nt . se)liitie')n of ceie aine* inte) 
the protruding jurt iem eif 1 he worm. 

Prophylaxis. — The jirophylaxis is verv siini)le — viz., the drinking 
of only bfiili^d and fill ered water. Auot lie*r sinijih' met liod sugge'st cd 
by Leiper is t o pass st cam into t he wells. • 

THE DERMO-COVJUNCTIVAL FILARIASES. 

Tiios j are l/iiasis, Ctil.ibar swellings, and Diibini’s filariasis. 
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LCilASIS. 

Definition. — I^iasi^' is a subcutaneous and subconjunctival 
iildriasis caused by Loa loa (Gni^^ot, 1778). 

Remarks. — Loa loa, whicli is cJirried by a species of Chrysops, a- 
discovered by L(‘iper, has frt^tpiently bc'en noticed in the ocular and 
palpebral conjunctiva crossing the bridge of the nose, in the skin 
over the sterno-mastoid muscle, or that of the scalp, the Angers, the 
penis, etc., and much more rarely in the anterior chamber of the 
eye, though accounts of its presence in the vitreous liumour require 
confinnation. For description of the worm sec p. 645. 

Climatology. —The geogia]>hical distribution of the worm is con- 
fined to tlic West Coast of Africa from Sierra Leone to Bcnguela, 
but is most particularly Old C;ilabar, tlie Cameroons, and the 
Ogome River. It i)en<'trates some six luindred miles or more into 
the interior of Africa. 

Symptomatology.- -In <mr experience it usually causes but little 
disturbance, but at times, when in tlie conjunctiva, it is associated 
with piercing and lancinating pains, uncertain vision, and swelling 
of th(‘ eyelids. It is ])robably the cause of the Calabar swellings 
mentioned below. 

Treatment.- • It can be removed by an incision and careful traction. 
Hot fomentations, as noted by Elliott, cause the wonn to come to 
the surface. 

CALABAR SWELLLVGS. 

Synonyms. — Kamerungescliwulste, Tropical swellings, Ndi-t6t= 
svrelling (Calabar). 

D?finition. — Calabar swellings are smooth, lemiiorary, slightly 
rais ‘d tumours on the head, arms, hands, ankles, and feet, probably 
caused by the presence of Loa loa ((luiyot, 1778), and ])OSfibly 
other sp/cies of filaria or allied genera in iJie subcutaneous tissue. 

History.-- -h'or many years it has been kiuiwn that peculiar swellings 
occurred in the peo]>le living in Old Calabar, and in due course ac- 
counts aji}) 'ared in works of travels in West Africa, but it was not till 
i8y5 that Argyll Robert son described them as a distinct diseascMising 
their pojiular nomenclature. I n subsequent years lie published several 
account s of liis cases. In i8q8 Ph-hn drew attention to the complaint, 
and in 1899 Thom])stone published au account of a case, while 
Habersho/i and Kcm r in 1904, Wurtz and CkTC and Stephens in 1905, 
and Ward in 1906, liave all added to the literature of the subject. 

Tlie paper by Ward is, howcv;T, of especial interest, as it deals 
fully with the history of the disea.se. 

Climatology. — ^'fhe disease is only known on the West Coast of 
Africa, particularly in the regions of Southern Nigeria and the 
Cameroons. We have seen, though rarely, a similar condition in 
Ceylon, where the exist (mce of Loa loa has not been reported. 

Atiology and Pathology. — There is a consensu® of opinion that in 
sam 3 way these swjlling^ arc caused by Loa loa Cobbold, 1864, 
but this has never been definitely proved. 
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The way in which the worm induces these peculiar lumps is a 
matter of conjecture, Argyll Robertson assigfliiiig them merely to 
the movements of the parasite. But this cannot be so, otherwise 
the^ swellings would^ occur as they cross tlu* bridge of the nose, 
which they can do without any such disturbance. 

The itoxt theory is that the parasite irritates the skin, causing 
the patient to rub the affected area, which in this way becomes 
mechanically inflamed. This theory was originally propounded 
by Manson, who has relinquished it in favour of anotluT and better 
explanation. 

Two other theories suggest that the parasite, by irritating the 
nerve endings, either directly or by reflex action, causes the swell- 
ing; but this does not appear likely, as t hey ouglit to <K*cur wherever 
the worm travels. Manson in 1903 suggested that they migl)t 
be brouglit about by the cxjmlsion of llie microfilaria* from tlic 
uterusof the parent worm, and this appears not unlikely, and would 
explain their evaucseent eharacter. 

Ward is not satkfied with Manson's lh(M)ry,*inid .suggests that 
they may be due to the (*xpulsion of waste products from tlie worm. 

Age, sex. and employment have no inlUu'nce in llie causation of 
the complaint. 

Symptomatology.'—Soniet lines without ]U’odr(>mal symptcnis. or 
at times after some nausea and h(*adaclie, swellings appe.ar on the 
head, face, arms, wrist s. hands, fingers, auklt‘S, or toes, Icsscominoiily 
on other parts of the body- The reason of 1 his distribution, accord- 
ing to some autliors, isbelicved to be the small amount of connective 
tissue ill those, regions. The swirlings are smooth, firm, slightly 
elevated areas, generally about the size of half a gf>ose's egg (5 to 
8 centimetres). *)fton painless, though this is not invariable. TJiere 
is eitluT absence of or only very slight jiruritus. Tliey are liot, 
and do not pit much on pressure. They appear (juiekly. last for 
two or three days, and disappear gradually or rapidly, and are 
always associated with an inleiis** eosinophilia. In many cases 
only one swelling appears at a time. 

Stephens gives the differential count of his case as — Polymorplionu clears, 
26 per cent.; lymphocytes, 23 per cent.; mononuclears, 1 per cent.; eosino- 
pl^es, 50 per cent. , , 

IMagnofiis. — ^ThtTC is no, difficulty in recognizing these, fugitive 
swellings in persons who have resided in the endemic r«'gion. The 
presence of extremely wedi-marked, cosiiiopiiiliu may help in the 
diagnosis. 

ROgnoib. — ^Thcy have never been known to cause serious wmp- 
toms, but may recur for many years after the patient has left the 
trmics. . 

nsatoieirt. — This is unsatisfactory, but cool applications such as 
diluted liquor plumbi (5 per cent.) may be made to the swellings, 
and an ichthyol ointment or lotion applied. 

Frophyluis. — ^As our knowledge of the life-cycle of Loa loa is very 
incomplete. iHs not possible to lay down rules for the prophylaxis. 
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bvmsvs I'lLARIASIS. 

Definition. — Diibini's fihiriasis is a <lcrm(>-ronjuiiGtival filariasis 
( ausod by Fihria conjuficiivic Addario, 1885. 

History., -TIk* inimatiirr fi inalo wc»rm was originally discovered 
by Dubini in the subconjiinetival ti.^isiie of a man in Milan, and is 
possibly tlie same as that dest'ribed as Af^amojUaria oculi humani 
von Nordmanu. 1832. and as Agamofilaria palpcliralis Pace, 1867, 
nec Wilson, 1844. In iSSo Babes found another immature female 
worm in a calcified nodule in t hegaslro-s])lenic omentum of a woman 
in Budaj)est. IIi* nanu'd it Filaria periicnei hominis. In 1885 
Addario nanu'd a female W(»nn extract (‘d by Vadela Irom the con- 
junctiva F. conjmicthiB. X^idela's case was a woman from Catania 
III Sicilv. In 1.SS7 ('irassi gave a full descrijuion i>f the female 
worm, calling it F. inrrmis, birausi* of the absence of i)a])illiC on the 
head. In 1906 Alessandriiii found it in an absct‘ss in subcutaneous 
tissue of thearm: and in loiStJraham Forbes mot with two cases- in 
the subcutaneous lissm* of the forearm and of the nose*, and was 
the first to ilescribe th<* aduh male. 

It is the same as the worm calh^d Filaria papillosa Kivolta, found 
lu the eye of an ass at Pir,a. and also F. apapilhcophala Coiulordli- 
Francaviglia. 

Climatology.- -Tlu' worm is found in Italy, Sicily, Hungary. 
Macedonia, and Kouniania. It is a ])arasite of the horse and ass. 
and but rart'ly of man. 

Atiolo^.- -It has been .suggt'ated that tl worm is introduced 
by the bites of ('/irysops iwcuticns. 

Morbid Anatomy. The nodule containing tlie worm eoiisi.sts of 
fibrous conuectix li^Mie with round-celled infiltraticni and traversed 
by lymj)!! S])aces. 

Pathology.-- -It is thought that tlu* worm eiiteis a lymphatic 
canal, which becomes cut off and is surrounded by an iuilammatory 
ri*action. Xo mierofihiria* can be buiiid in the bliKul or in the 
nodules. 

Symptomatology.-- Maik-; <»f a bite have been si*eu in only (me 
case. Usually it is a small tumour in sonn* area of the body which 
is the first sign to attract attention. 

The differential blood count is as follows:- - 

. I’trCci 


^ I « I 

I'olymorphoniiclear Icucorytcs 47'0 

Mononuclear leucocytes . . io*5 

Small lymphucytes . . 3ti*o 

Eosinoi>hile lcucocylr.*« . . 3'.5 

Basophile leucocytes .... i*() 


,.As time progresses the little liimj) may bec(’me hot and swollen, 
but not painful. After these inflammatory symptoms havi* lasted 
for some three days they subside, only, however, to recur again in 
about ten to fourteen days, and this cycle recurs and r6curs. Some- 
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times an absc«;ss forms in wliich the vvt>rin or its ri*maiii> can be 

found. 

Treatment. — Tlio corral treatment is to exffisc tlio nodule. 

Prophylaxis.- -Notliiuf^ can be said under tJiis beading?, as the 
mcfliod of infection is uiikjiown. 

DISEASES OF MUSCLES. 

HYOSniS PURULENTA TROPICA. 

Synonyms.--- -Minna fever (Samoa), Rnngpa|[;j:;a (X<irt belli (lolel 
Coast). 

History.-- -Tliis cemdilion Juis been observed in varienis ]iarts of 
tbetro])ic.s, incliidiiif^M b(‘ nortbein terrilori<*s *)f ibeCroIei ('oast, by 
several observers. ani(»iur wboiii Van Pe»lak. Ziemaiin, Kiil/, may be 
mentioned. The lasl-nanied aiitlior Jkis eii a |i;ood {^eiiei.d 
account ni tin* malady. 

Climatology. - TIk* disease' iM fe.und in tro])iVal Afi i< a and Samoa. 

/Etiology. — S<»m«* aut boi il ie s siigf^est that it is (bit* to a /-/Vffnt/ 

Symptomatology.* -]' be ])aiieui euni'l.Mii'^ of* rln‘iiinatoid laiins 
in tile* liinb> a>so. lale'd with te‘\i'r oi a n'lnitteni eii Jnteimitie'iit 
tyjie. AbseM'sses lorm in the musc'Ies in \ ai ioiij, ]>art s ol tbi'boeK. 

Treatment. -I bis is surgical, the' abse*e'SM*s be-mg evaeiiaie*d. 

DISEASES OF BONES. 

GOUNDOU. 

Synonyms.- -Xuaklne' big-iiewe‘; Hen])nye=" elog-ne>sc. 

Definition.- t'loinuloii is a elise.ise' e)l unknown eaiisatioii. cl.ar.u'- 
terized by a bony swelling, usually biiairr.illy syninielrical, siiuale'd 
oil (lit luT siele' ol t ll'‘ nosi*. 

History.- I he dise'.ise was lirst ele-sciibiil I)y Maealister in 
iindeT the' leTiii of ' tin* Imiiieel me*ii e)i \liica.’ L.inijHev in iSSj 
also refiMTe'd to ilie disj'ase- imdeT a similar term, aiiei 1st lae ban drew 
alteMitioii to it ill a We'st liulMii elnld in Afaclaiid in i8<)5 

dcscTibed tlie elise.ise wliie li be* saw e>u the- Niger iiiieler the terms 
' goundou ' or ‘ aiiaklire.' 1 11 t()oe» C.lialnie rs gave an account of the 
discJise as seen on tin* ("rold ('eiast, and l^e'iiner seen in Sierra 
Looiie. J^ater Rraeleleiii ree:e)rde*il a case in Malaya, and others 
found the dise.»se» in Siynatra and in China. Fnedric.b^en gave* 
an e*.Kcelle nt (lese:i i])tion of it as se*e*ii in JCast Africa, aiul^Cell gave* 
an accoiiFil of Ids cases on the* (rold Coast, wJjile* CaiitJie n*cords a 
case of uiiilate*iMl goundeni in a Furope'an. Lastly, Koepie'S aiul 
JJoiiffard, and mejre* re*ce'ully Koiibanel, lUiii, Slareboux, and 
Me.snil ainl L-geir. have*, recorded cases in iiioiike*ys -Papin anubis, 
CercopUhe its sj). ?, wwCiCulIitriilMits. 

The fust three eibservers found that the* conelitieui ;:ffeet<'d many 
bones of the skele*te)ii, besides the nasal bones. Li'f ulle* has noticed 
a seimowbat .similar ceuidition in the skull e»f un aiie ie*iil ln< a feftind 
in a Peru ue*cro])olis. 
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Climatology. — The clisoaso is most commonly met*witli in West 
Africa, but has been reported from East Africa, Malaj'a, Sumatra, 
South China, and tlic* West Indies. It usually affects native races, 
but has been reported in one Europe an. U sually it begins in the first 
two decades of lifi‘. 

/Etiology. — Tliis is unknown, though llie association with yaws 
gave rise .to the suspicion that this was the aitiological factor. 
Cantlie's European. lu)wever, had not suffered frem yaws, and 
monkeys do not suf[(T spontaneoii.sly from yaws. 

Occasionally in yaws jKitit^nts a bilateral or unilateral swelling 
of the nose is pre^sent (pseiidc^-goundou of Brumpt), but it quickly 
disappears along with t lie other symptoms of yaws under treatment 

with jiotassiiim iodide or Scilvarsan. which 
has n<» effect on true goundou. 

Otlier theories liave beim that it was a 
racial trait, or that it was due to a larva of 
a lly, but t]i(‘se are cerlainh’ not correct. 
As iar as we know, it is never congenital. 
Braddon thinks that i! is a disease sui 
and in our opinion is probaJily 

right. 

Pathology.- WJiat e\'er I he cause may be, 
there* seems no reasonable doubt that the 
infect i<ni bi'giii'^ in the nose; for altliouj^h 
wi* Were unable to Jind any al>normality in 
the nose of the cases wc' have seen, still, 
t here was always a liistory ol some obslnic- 
lion. pain in Uie nose, and often of a 
bloody disc'liaigc*. Moreovir, Friedriehsen 
desc'iibi's a swollen condition of nasal 



Fig. 7yi. — (louNOoe in a 
Nativi. of the Golu 
Coast. 


iniu'osa With almost p()lyi)(»id excrescences. 
Legc-i has noted microsi'opically a pro- 
liferation oJ einbrvonal cellulcir elements 


derived from the boiusmarrow infil- 
trating the bone-lissue- 'I liis is followed later by a true process 
of cicatrization or ostc^osclerosi^. If this is correct, it is quite easy 
to understand that the vessels jiassing from the nosc' through the 
Siiluta notha, in the nasal jircjcess of the su])erior maxilla, can carry 
that infection to tlic periosteum, which, being irritated, proceeds 
to an excessive formation of bone in the area of that suture. This 
results in tlie formation of a bony swelling, composed on the out- 
side of a thin shell of compact Inme, underneath which is spongy, 
bony substance continuous witli that of tin? bone from which it 
is arising. This^ suiura notha is, of course, found in all human skulls, 
and ft not peculiar to the negro race. 

The bony growths are attached to the nasal bone, the nasal 

S ocess of the superior maxilla, and at tiqics to the'maxilla itself. 

le^ periosteum strips oflF readily, but usually sliows no signs of 
recent inflammation. 
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SymptomaMogy. — Generally the disease begins with pain in the 
nose, or headache, wliich may be severe, aqd a l^loody nasal dis- 
charge, which may conliiiuc for some six to eight months. Wlien 
this is disappearing, it is noticed that there is a swelling, usually 
symmetrically placed on either side of the nose, in the region of 
the nasal bone and nasal process of the Miperior maxilla. Slowly 
and steadily thcsi* lumps increase in size, int(Tfering ^illi vision 
(it is said at times destroying the eytis), and giving risi* to a hideous 
deformity rather like a Cy'^iocepJuxliis monkey, and hence called 
' dpg-nose.' When fairly well dcveloj^ed, an oval, bony swelling, 
with its long axis dirc'cted downwards and outwjirds, is seen sym- 
metrically placed on each side of the nose; tlie skin over llie tumour 
is never affected, being freely movable; and usually, when ex- 
amined, the nasal mucosa is foiind lobe normal, and the nasid ducts 
arc patent, but there, may bo swelling and even ]>olvi>oid-like excres- 
cences. Occasionally a similar growth may invade tin' nose, 
partially blocking the nasal cavity. J'Jie growth. lioweviT. maj' 
stop at any stagv.* of its dc'velojmu'nt , aiul ^noceed no farther. 
Some authors describi* a curv.ilnrc of the libue as being associated 
witli the disease. 

Varieties. — Instead of being bilaterally symmelrioal, lh(‘ bony 
lump may de.velop only on oiU' sicU* <)f the jiose. C)rpen has 
dcscribe<l. in addition to the two usual tumours, a third in the 
malar rc'gioii. 

Dlagn^s. -The syniin(*lrical bon}’ swellings at the root of the* 
nose are characteristic, but must be distinguished from Brumpt's 
pseudo-goundou of frambeesial origin by the hist(»ry aiul by the 
inutility of salv.irsaii and potas:>iuin iodide. 

Treatment. — Meelical treatment is ust'less. and removal is not 
merely easy, but most eilectivo, as tlie disi-nsc* is known not to 
have returned some six or seven years aftir tlu' operation. 

Prophylaxis.- -As the causation is doubtful, nolliing imu be said 
under thif heading. 

BOOMERANG BONES. 

Synonym. — ^Boomerang leg. 

Dafinltion. — disease of the. long bones commencing gradually, 
and associated with pain, tenderness, and longitudinal bowing of 
the bones, which reniam permanently deformed after J he acute 
symptoms have disappeared. Several conditions are aiijiarciitly 
covered by this term. • 

History. — ^The disease was first described in tlu‘ second edition 
(1913) of this work from information received from Ernest Black. 
He described it as seen in the aboriginal natives of the north of 
Western Australia and the Torres Straits Islands. In 1915 Breinl 
and Priestley gave an account of the disease as seen in Northern 
Queensland and Westerni«British New Guinea. In 1918 Christ opiier- 
son described a similar coiglition as seen in the Anglo-Egyptian 
Sudan. 
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Climatology. — The disi^asc is known in the nortlicrti portion of 
Australia, the islands of the Torres Straits, in the Sudan, in 
British New (iuiiiea. 

^Etiology.' -1'liis is unknown. It is not syphilitic, tubercular, 
osteomalacic, i.or due to rickets. Black considers the condition to 
be dm* to hy])ofunction of tin* Ih^’inus ^*huid. A ciinically similar 
condition is undoubtedly a late inanifeslation of yaws. 

Bathology.— -The dihease is believed to begin as a rarefying 
osteitis which caii.ses soft eiiing and ])ermit s t he* bending of the bones. 
This is followed by a condensing osteitis and fonnatioii of periosteal 
bone fixijig the deforinil it s 

Morbid Anatomy.- -Tlie bending in the nbia lakes i)lace at the 
junction of the uj)j)t*r witJi tlie muldle thirds. The b«»ne is heavy* 
and compact in t lie centre and fu'er at tjjeiiuls. TJie narrow cavity 
is almost hik'd in witli e(‘nii»acl bone. 



Fic. y \) 2 . -Boomf.rani.. Disf.ask. 

(I’lom ii pliotogiMj)!! by Chnsluj)liorson.) 

Symptomatology.- 'I lie onset is gradual in young nativis during 
the period of growl li. Tln ie aie jKiiiis in tlie shins, severe enough 
to prevent walking, and tlje skin ovei lliese bmies is tender. Th« 
subcutaneous tissues beciane inllained, and then* is some febrile 
disturbance. After tlie lu ute symptoms and pain have subsided 
the children start tow.dk, and t he boin-s bend forward gradually, 
thus giving rise to the chai.iciei istic deformity, which b(’Comes 
permanently fixed. 

Other bones may b«*eoni<‘ simihiriy ;if[ec(ed. 

Treatment.— -'J'his i.*^ ml at j>res(*nt. 

Prophylaxis.- Tiikiiown. 

* PES GIGAS. 

Synonym-* partial hyperttopliy of the foot. 

« 

Definition. "HyinTtroj)!!}" and fusion of tlie inner metatarsal 
bones, with cliil) foiination of the i nds of tlie toes. 

History.-— Couslaiid, in the Journal of Tropical Medicine for 
January, 1900. gavi* an illustralion of t he disease as seen in a young 
Chinaman. Raynaud aaw t ho disease in a Kabyle and Lr*graud in a 
European. 

Symptomatology. ---The condition is congenital, and may be 
studied by tlie X rays, wlnui it will be seen I hat the* t hree inner meta- 
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tarsal bone« aro hypertrophied , and tin* second and third imilcd, 
while the terminations (d the toes are club-like. In Consland's 
ease there was marked livpcTtrophy of the calf muscles. 

Treatment.- - It has not been treat ed s«) far as we know. 

ENDEMIC ENLARGEMENT OF THE OS CALCIS. 

Definition. — Endemic enlargemi'iit of tlu* os calcis is a disease of 
unknown causation, eliara^ tcrized by fever, pain, and tenderfteFS 
over, and subsequently enlarp-meiit of. the os calcis. . 

History and Climatology. -This disease was first (lescril)ed by 
MacLean in HJ04 in Fantis and Krooboys in the <ioJtl ('oast Colony, 
and subscciuent ly in i<jo5 by Maxwell in nat iv(‘s of h'lu mo".a. 

^Etiology. — ^'riie a»tioK»^(y and patJu)lof(y are obscure, but in 
soine way it i^i connected with the wet se.isjui, :is .ittacks and 
recurrenci‘S tnke ]iliice tiieii. 

Symptomatology.- Tlu* disc; se Ix't'iu** suddenly with fever, 
f^reat tenderness over the eis rah is. witli h»cal juiius so se‘Vere ar to 
prevent slee])injLr«{iud walking. In thn*e‘lo .si ven d.iys the outer 
surface of the bone begins to iiu^ieiise in size*, anil cojitinues to do 
so for some two weeks, during which linn* the ])ain lesse ns and the 
temperature falls le» 1101 Tiial. 

fji about a nioiitli tlu* swelling re-aehes its maximum size, at 
whie'h it may re*iuain fe»r abeuit one* to iwe» montbs, eluring \ybich 
time the* jiain is iiieKh-rate* .iiiel walking is ]>e)ssible. Alt it this the 
bone diminishes to about half the* maximum size, hut sometimes 
considerable* enlarge'iueiil persi.sts. rsually t he* disease* is I)ilat(‘rally 
symmetrical, but it may eii cur e>ii e»ju' siele only. Tl affee'ts the 
outer surface as a lule. but mav alsevatl.u k llie-peiste rior tbinlof the 
bone. 

Rarely it .altaeks otliei tais,d beuies, but h.is ueye'i bi e*n re*j)orlcel 
as affecting a joint. Ye*arly n e uire iie*i's ehiring I he wet seaseui aie 
cemiinon. 

Treatment. -Me-dic.d !re*,'itme*iit is use le ss, but re*lief is giveji by 
cutting down on to the* alTi'cted nre*a and tre‘i>hiiiijig a boh* intei the 
bone. 

Prophylaxis. -^'miceTuiug this iieithiiig is known. 
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CHAPTER LXXXfX 

DISEASES OF THE NERVOUS SYSTEM 


General remarks — Kmleiuic pa ral yt ir ver 1 i^o - La la h — 1 ki ngd - St haman is- 
muS'-Amok — Tropicial lUHirahthoniti - Mmlcmir ])i:ii]>1i(‘ra] iioiiritis-- 
Hryiliromolalf'iu Irojiii-a— J)t‘scr1 lialliii iiialioiKs — I'linutumiil L‘X<iU'iiKnt 
— Delusions — An lo-sugjjt sl ion - - KoJcri Ju c s. 


GENERAL REMARKS. 

The lUTvu disoasi''; of Hu* tropics incliiclc iiiigiy f»cn(Tal diseases 
already dealt wifli jielhi/L^ra, Jiprosy, l>t‘n-l)cri, etc. But 

apart from these coiulitioiis. menini^iiis, cerebral Inmonrs, ccralyral 
hamorrhages, spaslic paralysis, alcoholic ncurilis, and, more rarely, 
arsenical neuritis, are. all well known. Locomotor ataxia wwiX general 
paralysis- so-called j)aras3'pliilitic affections are rare, tliouf'h 
syjdiilis is rampant, 'riie cerebral tumours whieh we liaye most 
commonly met with are endotli<dit)mata and tubercular oi sj'jdiilit ic 
lesions. Hysteria is common ainonj^ the Ixdter-class natives, 
especially' among the young W(»nien ediu'aU'd acciwding to Western 
ideas. 

As regards insanity, mania and melancholia are the most usiijl; 
but demmiia, idiocy, Jind epilepth insanity are not iiiwiinmon. 
According to Sjience. the burden luniicy in ("eylon is light as 
compared witli Knglaiul. Sc tnlaud. or Ireland, and it Ispo^slble that 
this applies not merely t o Cey'lmi. but to oilier counlrie.s. But apart 
from these dise.as<'s. there ;».r(‘ some curious nervi* or mind affi*ctioiis 
which jnust be considered at greater li'iiglh. 

Sexual perversions are not unromimmlv met with in native races. 

Homicidal tendencies are generally due to alcoholism, or to hmg 
brooding over real i>r fancied injuries. Suicide is nfrt rare, and may 
be f'lpproved by Iwal cus^(»Tn. , 

Tropical ‘ holder’ has alieiidy been inentioiU'd (p. 7()},but tiO]>ical 
neurasthenia, endemic vertigo, and otlier conditions must 1 e briefly 
touched upon. 

War Zone Neuroses, — ^'Fhe recent war has greatly improved tlie 
general knowledge of neurgtic conditions. It lins been sh(>wn that 
congenital nervous conditions, concussion. cliFonie alcoliolism. and 
sexual troubles arc predisposing causes; while exhausHon due to 
mmtal or physicJil strain, toxaemia, insufficient food, jiain. exccs^ve 
heat, or emotion due to horrors or constant pain, iraunyitism, ]>articu- 
larly concussion, are the exciting causes. Tlie neuroses produced 
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by t hr abovr-inrnt ioiu'd caiisoh. acc'ordijig t oHurst, areheurast lirnia, 
soldier'-, lirart, stui)pr and aiuiicsia, psychasllienia, hysteria, 
exaggerateil def(*nsive rellexes. hypertliyroidisni, hyperadrcnalisni, 
and sliell shock. 

Tlie p.'itliology ()l h*»mr of t'oinlit ions has been carefully 

invest igateil by Mott. M.iiiy j>iTs<»ns suffering from shell shock 
hav(‘ been'pi niiilled to go on dii^y to tin* tropics, with often un- 
pleasant nieiital results. I'liese ]> ts«uis are esi)t‘cially liable to be 
inlliieiiced by tlie sun's imvm. 

ENDEMIC PARALYTIC VERTIGO. 

Synonyms.- -Verligf P;ifalys.iiiie. Virlige IMosique (ierlier's 
discasi', KubiMagMii. I'oiii iiittiK't. 

D3flnition. I'ndeniic paralvti** vertig*> is characterized l)y eye 
svnip^oins. su(‘li as p*osi-,. diiuiu-ss of vision, and by paralysis of 
tlie neck and ext remuii-s. 

History.-” J* lie di'je.iN- wMs fust tlesr ribetl, in iS.S^. I)y Oerlier in 
Ferney, in .SwitzerLiiid. m icS.s<>. jiid by Miiini. iif iSy^. iu Japnn. 

Climatology. li is known m I'nincr. Switzii land, and Ja]>nii. 
where it is found iu ilu‘ n<»itJiein ]»ro\in('es and in tlu' island of 
Shikoku. It begins m .spiiug. attains its gnat(‘sl numbers in 
siininier, and ends in ant uinn. 

etiology. — ^'riie adioliigy is entirely unknown, and lienee tlicre 
are many theories, which suggest tikohol. ])«)isoned bn*ad and 
h'litils. and lali'iit malaria; but iIm* one which is Javoured by botli 
(ierlier ami Miura is the asstici.il ion oJ the diseasti with stiibles. 
Gerlier says tliat iu the valley <»1 the J,ake of Co'iieva it is not 
unusual ftir p'-o])le to sle(‘]) in tin* sta])les; and Mima says that in 
t he n-gions affect etl in J «i])aii it is umi;iI to havt t lie lioiise si » .irranged 
tiuit a ]).irt is us,'d as a si able, while tin' rim.iiiiiler is occupied by 
the family. 

h'lr'ther, it is assoeialtd wnii waim weather. Miura gives as 
exciting tatises liodily exution while hungry or after a tull meal, 
writing, rc'ading, steady at tent ion to. myth ing. iiuiform nioviinenls. 
or mixing with crowds; while iJie atlac*ks .11 e diminished l)j' rest 
and change. Couchoud .iml Shioiioya found a rir.am-negativc 
coccus ill tlie cerebro-s])inal Iluid. This they grew .artificially, and 
St at cd t l^al t hey reprodiici d t he disease by inject ing 1 his into cat s. 

Pathology. — ^'fliis is cpiite unknown. 

'^Symptomatology. — An attack bi'giiis willi a liliirriug of obiects, 
everything ap])earing as if in a fog. together with ptosis, and, loss 
frequently, a diplojn'.i (liie to p ii.ilysis of the internal rectus, with 
sometimes photophobia, disturbam es of colour vision, and Iijt-Kt- 
semia of tlu; oji^^ic disc. Then follow dist urhaiic(*s of spc'ecli and loss 
of power in mastication, and, in loadcases, of di'glutition. At the 
saine time paral3rais of the muscles of the btack of the neck, the 
back, and Ih" extremities an* observed. The liead falls forward, 
and is only raised with diffictilly; hence the name of the disease, 
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‘ kubisagari/Vliicli moans ' he who hand's liis head.' If the mu.s('les 
of the hack are paralyzed, titcrc m.iy lx; difficulty in raising tin* 
body from a stooping posture. Weakness in the Jiands, arms, and 
legs is often observed, and is first noticed in the muscU*s e.oniKM t ed 
with symmetrical n*p('ated movenn'iits. An attack lasts from ten 
1(1 fifteen minutes, and varies in severity, in mild cases iIkto being 
only ptosis and dimness of vision. Between tlie at tacks*! lie patient 
is jieifectly well in every respect. After s ■v« ro attacks there may 
be a lit t le j)< osis. 01 weakness of t he musedes (>f I he liack, U'-ck, bauds, 
or legs, and increased relieves. 

Diagnosis.' -The eharact eristic sym]>^oins iin-: JMosis and the 
Jailing forward of the liead and net k. 'i‘ht“^t‘syin]>*<uiisdifftTenl iate 
it f om llitMiiln r Jtuiiis oi vertigo. 

Prognosis.- “T lie diMMse u ne\ei latal. th(»ngh it may l.ist for 
in:iny ye.irs. 

Treatment. - ’I Ih- lirs’ ittinin meiii isremt»\al Jr(*ni t lie endemic 
arc'll niifl lioin b\ ing m ehise pioMinitv to stables, lledicines are 
not of inih'h iise,J>nt .1 ('onibiimt ion of ])ol iodide and ;irseiii(' 

is reetiimueiided. 

lAtah. 

Synonyms. ICehoinaiism Mimieismus. Sakill.itni, Jnni])ing. Bah- 
tse.hi. Myri.ikii. Mej laf .'ieh<*ine. 

Definition. l.alah k a nieiit.il (*onditJon in wlneh sngg(stion is 
at once Inllowid bv nnronholl.ible iution in the lot in of echolalia 
or echokineda. ot whi* li the iiiiiKl Is usii.illy. but not ;dw:iys. 
coiiseions. 

History.- -1 he convulsive tiis h;i\e been cmefidly studied in 
ICliro|)e bv tdl.ircot. (lllhs de I.l Tolirelte. .Mid (illinon. but tlie 
.illird ('O'nlitioii ' laMh ’ fuund 111 .M.ilay.-.ij. js w. II as ^lmII.■^r con- 
dcs iniis fiuiiid in ol hei pMts<il thewoihl. huvras yit not been fully 
invest ig.it ed. riianks to the I.iImujis i.J O'Jhieii iii (iiliiioiir 

in iSi) 2 . V.in Brero 111 hdlis in 1^*17. fleir.iid in Maiison 

in i()07. Flelthei in Kjo.S, i’lan in ic^ii. and .\bi:di:im in J()]2. 
a fair amount ol def'initr infoi in.it ion with legard tolaiah is avail- 
able. 

Climatology. — LAtah is iound princi]>ally in the Malay Peninsula. 
J.'iva. Sumatra, and is also known in Si.im, in Bnrm.n. in tin* 
Philippines, SibcTi’a, iwid .mnnig tin' juinjxTS ot Nor^h Ann'nVa. 
Fletcher has rigJitly diawn attention t(» the fact that, while the 
disease is very eommon in the Malay State's it is. appaix'iitly, rare 
in tlie Malays who liavi' emigrated. Thus, for exaniph'. it do('s not 
occur among fh(' large colony of Maliys in Ceylon, wJiicIi may he 
due. to the f.ie.l that they ongiiially came from Batavia in Java, 
and not from M.il.iya, biif it is said by MetiWier to occur in Chinese, 
Tamils, and in linropeans living in Mulaya. The Ikota I'r Samoyeds, 
and the Tigrelier of Abyssinia, are said to suffer from similar i^ymp- 
loins. [n cliildroii tin' disc.'ise is milder than in adults. 

ilStioIo^. — Tlie exciting cause appears io be any sudden start, 
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producing some peculiar movement, after which any*unlooked«for 
action may be imitated, and is generally accompanied by bad 
language. The mildest form of t he disease is merely an exclamation 
or a scream when startled, but in severe cases the patient will 
imitate any sudden motion or obey any suggestion madA to him. 

Fletcher relates that in some parts of the Malay States it is 
occasionally impossible for a judge to examine the witnesses, as 
they can do nothing but imitate and repeat the questions put to 
them. 

According to Abraham, the exciting causes are: (i) Auditory — 
e.g., an unexpected noise ])eliimi the ]>erson: (2) visual — some un- 
looked-for movement * (]) lactih'. such as a sudden touch. 

The predisposing cause would aj)pjLar to l)e racial. 

Symptomatology. Ou hearing an iineX])ected noise, seeing or 
performing a sudden m“\ enient, or l)eing surprised by a touch, the 
]>atienl rejK-ais eitlier the action s(‘<ui or the words uttered, and at 
the S'lme time may use Inul laiiguagt\ The unfortunate victim is 
generally conscious ■)! his w*^rds and acti(»ns, of iwhich he may be 
ashamed, but lu* is quite unalde to control them. The most graphic 
account of the syuij>tomatology i»f the fully-d« veloped complaint 
is tliat given by Sir Hugh Cliiford in his * l>rown Iliniuinity/ from 
which we are kindly p'-rmilted to give an extract. The disease is 
best Sf‘en in the Malays, .lud as no white man knows lh(*se ]>eople as 
Sir Hugh Clifford know^ them, tin* following is of peculiar value: — 


* The most lyi>i< al cdho of hltati within my cx]K*ricn< c was lliat of a Selangor 
Malay naiiKHl Sat, who, in l^.S7 ami iSSS, looked the rj( 0 for me and lor ten, 
twenty, or thirty Malays who weie then living in my Jiouse at JVkai. He was 
a great big, heavy-leatured, l.irge-lioiiiHl, 1 luinsdy-biiilt fellow, very solid, 
very .sliijnd, very phlegiiialu -the last person in the w'orld one would liave 
tlioughl 10 be tile vn lim ol any nervous ili.sorder. 'I'o llic lay mind any 
abnormal degree of sensitiveness should be ai eoinpanied l)y a somcwdiat 
ethereal physKpie, a delicate skin, a blue-Mined loreheail, tiny hands and 
feet, and a highly-slrung org:ini/.a 1 ion. 'lo nf>ne of these things tould poor 
Sat lay any sort oi daini: and Ihoiigh, no doubt, do(tor.s will say that these 
are by lU) means invariable a( lunipaiiiineiils of a highly nervous temperA- 
iiient, I must own that Sat looked v'asUv improbable as the possessor of 
anything so rai elied. All the olliei Malays in my iiouschold were accustomed 
lo pul iqx>n Sal most iinmt'n ifully, making hiui do almost the whole of the 
work that should rightly havi been sharetl between them all. Sat never 
appeared lo resent this arrangcmimt, and he never made any complaint to me 
then, or at any later time, of the manner in wiui h lus fellows treated him. 

* He spentf almost the whole of his day in the g.'cat ramshackle room, built 
out over the river on siippoi ling ]>i:esot iiibong, in which the large wooden box, 
filled with baked clay, wdiieli .served as e ur simple cooking-range, occupied the 
chief place in the centre ot the tiaUi floor. 

* When the others w-ere most noisy. Sat was still silent. When some of 
my men boasted of the great deeds they liad jiei^ormcd in the old days in 
Stfangor, Sat would listen obediently to the lliricc-told talcs, stolidly, but 
^t^ut excitement. Most of the oilier men had their own particular chums, 

f Sat was always solitary, and he never appeared to liavc any ideas in that 
* jlj^t bullet-head of his which ho desired lo exchange with liis neighbours. 

S * liad been an inmate ot my hut Cor nearly a year before anyone dis- 
^ domred that he was l&tah. The fact came to light quite accidentally. Sat 
.^bang startled out of his self-possession by the sudden capsizing o| a cooldBg- 
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pot- -over which 'he was watching. A boy who chanced to be alone in the 
cbbhftfoom with Sat made an instantaneous grab %t the fallen rice-pot, and 
in an instant Sal's hand was in the fire, gnusping the burning hot metal, lie 
withdrew his flayed fingers quickly, as the pain brought to him consciousness 
df what he had done, and he earned them at once to his head — that queer, 
greying, scriftefaing motion wliich is an invanaMe accompaniment of Idtah — 
and the boy tit his side needled no man to tcdl linn that Sat was a victim to that 
extraordinary affliction. * 

" * With the wanton cruelty and mischief of lus age, the boy once more made 
a feint at the smoking rici!-pot, and again Sat's lingers gliuKl themselves lor 
a moment to the .sen Ming metal, and rcturneii aimlcs.s1y to hi.s head. 

■ ' I do not know how many times this wa.s re]>ealed, but Sat's fingers were 
in a* terribly laccraterl condition when at last someone cluinced to enter the 
<^Ok*room, ;ind inteifercd to prevent ilie c ontnuiiitiDn ol Sat’s torture. 

* After that, though I did all 1 could to ^'irotect him trnm molestation, Sat 
was never, I fancy, left in jicacc lor kmg by tlu‘ othiT men of my houseliold- 
Gradually, in the course oL a couple ol luontiis or so, this man, wlui tor neacly - 
a year had shown no signs of l>ciiig llu* \iclim oJ any nervous disorder, was 
reduced to a really jutidblc coiulitioii. 'J'hc o( casioiial Ifilali seizures, which 
were at fir.«.l iiidiucd by ilie persecutions oJ Jiis tclJows,.rcascd to lie abnormal 
phases, an^l liccame the chronic condition of his mind. II one .spoke to him, 
with no matter how iiiiu h genllene.^-s. lie would re])eabt]ie words addressed to 
him over and over ag.uii, aimlc'^sh, uiiintcllig<.MlJy, witliout. apparently, 
compreheiKlinp then iiK'aiiing, and that waiid<*iiiig, gioping hand ol liis would 
steal to his head, am! m ralcli hcljih ssly at his i lose-rroppeil hair. 

' " Sat, listen. Sal !" 1 would say to him as ([uictly and as reassuringly as 
1 knew how. '* Jaslen I no man is worrying thee. Try to listen to what I 
.say to thee.” S»it vvouhl make answer, ami then, very low, in a whisper undw 
his breath: " Listi'ii, li-^ten, lisUn, listen, listen wluil 1 say to thee.* 

‘ 1 iiistitiiled a fine for anyone who w.is lound «innoying Sat, but it was 
impossible to gel a (onviction, lor tlw iintortuntito victim (ould never say 
wli) the man was who hii<l tedseil luiu into a more than usually severe paroxysm 
of lAtah. 

* Jtwas about ihis lime thal.i iiumberofolhcr]>eoTdein my household began 

to develop .signs ol the afTia turn. 1 must not lie undc^r .stood as suggesting that 
they became ijilceteil with Ifitali, lor, on iiujuiiing, I lound that they hud one 
and all been subj<*( I to occasional seizin es when anything t lianccd to startle 
them badly long licfore Ihev ioiiicd iny ]>(o]«le, but the pn-M-nccol so complete 
a slave to the aftliclion a^ ^mor Sat seemed it) » ausc them to los»* tlie control 
which they held hilhcrlo conliivcfl I 0 exen isc o\ cr themselves. Due oi the 
older men among inv people- -Pa't'liiin. wc i*iJh'd him — a Malay by birth, 
and of some standing with Jii'^ IcIJows, <amc to me and begged that i would 
sec that no one did an\ IJiiug to gi\e him a sudden start, since, he said, only a 
verylitlle was uetxled to make him Ifitah also. Yet this man, neitluT then nor 
later, showed any signs ol llie afllictjon. Jle ])rol),ibly exercised a consider- 
able amount of sell -control, but I always knew that in a mpmoiit I could have 
broken through his guard, and have startled him into as complete a seizure 
of Ifitah «ls tliosc oi which Sat was tlic victim. • 

* One day a curious thing Iiappeni-d, winch I will relate as it occurred, 
though I only witnessed the end ol the incident. 

* A TrSngg&nu Malay, who had a cz>fisin among my ])eoplc, came in to visit 
his relative, and cluinctHl to find no one but Sat in the house. The latter 
invited the Trfingg&nn man to partake of slrih, and they squatted down on 
the ptotas, or raised cating-pIatfoi*m, in tlie centre of the house, wrilh the 
strih-*bok between them, llie vi]]ainou.s small boy who had first rliscoverdd 
Sat's weakness was playing about in the room, and in some unholy way he 
had learned tliat the I'rfinggfLnii visitor was also a liltali subject. He seized 
-a lon^ rattan, which. 1 think, was kept in the room by one of the olden men 
for his occasional correction, and smote the strih-liox' as it lav between the 
two betel-chewers, making tlie wooden covering resound with the smart blow. 
The indden^uiif unexpected qoiie at once deprived both men of all power, of 
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self-restraint. Each gave a shaq> cry and a “ jump " — to use the colloquial 
expression — and, since there was nulhing to distract their attention from one 
another, they lell to imitating each the other's gestures. For nearly half an 
hour, so far as 1 <x>uld Judge from what J learned later, tliese two men sat 
o])posite to one another, gesticulating wildly and amilcssly, using the most 
filthy language, and rocking their bodies to and fro. They never took their 
eyes off one another for sufficient iinic lor the strange influence to be broken, 
and at IcngLli, utterly worn out and exhausted, first Sat and then the 
Trfinggflnu man lell over on the platform in fits, loaming horribly at the 
mouth with lliiii, 'white flakes ol loam. Men came running to me for help, 
many having witnessed the end oL this strange scene, and when 1 had doctor<^l 
Sat and his (ompanion back to consciuiisncss, 1 tried to ascertain irom tliem 
how they had t ome to fall virl ims to this seizure. 'J hey could tell me nothing, 
howi'ver, for they only leiiiembeictl that beloic their trouble came upon 
thorn they had been t hewing lielel-niil. 'J'hc niattoi was sifted out, none the 
less, and the small boy w'lio had been the cause of the trouble again made 
tile acquaintance oJ llie jutce ol rattan, and, to judge by his cries, loiind the 
interview an unusually painliil one.' 

From the hIjovo iuroiiul it will In; sirii tJjiit a sudden action 
will inhibit llie higlur cciitrc.^ and ]>rodiu:f reflex movements in 
imitation of tJuise ‘iMTf(»nneil by tJie exciting, cause. The loss 
^ of iiumiory of wlial lias (aki n jd*!* e an<l the jn-euliar movi'nicnt of 
tlie hand to tin* hea*! indicatis tin* abrogation of the higiiei poweis. 

Varieties.- -Then* aie two varieties (»f tin* c*om])laiJit--ihe im- 
])iilsiv«* and the miinet u . Fhc* ioriner, ]>ri»duci il by a siulilen shock, 
results in violent action or bad langungc. ol which the iiatieiit may 
be very ashamed, rin* iniiuetie is the lorm in wJiK'h the sufferer, 
no matter Jiow unwilling, iseompelh*!! to imitate*. 

Allied Complaints.- T-dlah must be eloselyi elated to those curious, 
psyehieal plienonnna s<*eji at times .'iiriong diffeient races, tlie 
afflicted pe(»ple l)f*ing variously known in iMirojx- as ‘ tlie Jiimpc'is.* 

‘ the Barkers.* and * tin* Jerks.* and must also be aljieel t(> tlio.se 
states of exeitemeiit into whieli})cople pass during times of religicnis 
revivals. In our o\])ericnce it has also a certain resemblance to 
some cases ol so-called ‘ Maladu* de (iilles dc la ToiiM'lte,’ the main 
symptfims of wliie h an* ecliolaIi;i ainl ef»])rolalia. 

A peculiar psychical outbreak t«Mik plan* in Madagascar in the 
ycar^ iS()3-r)4 among fin- women of tin*, lowist class(*s, consi*qu(*iit 
on flu* ])rofonnd sensations eansed by tin* violent d(*atli of King 
Ramada II., and tin* siil)sr(pn*nt changes in tlie religitni and laws. 
This oulbr<*nk is said to liav< I n-eji identical witli tin* dancing mania 
of tin* Middle Ages. It i-i intrn-sliiig to leinember that there is a 
strong admixtur*'. of Mal.iy blood in the natives of Madagasi'.ar, 
(‘specially inti le ruling clas*^^.-s. 

It is thus st'cn that tin* eoiidition. though at ])resi*nt most marked 
among tin* Malays, is, and has l)(*en, world-wiile in its sj>read, and 
is really due to tin* pi>ssession of fe<‘bl(* liigher c(*iilres wdiicli ar(* 
easily up.set, and tli(*n ar(‘ unable to control the lower c(iitr(‘S in the 
accustomed manner. 

lAagnoris. — Tin* diagnr)sis c»f latah is basi*d upon the individual 
uncontrollably pcTforming or imitating actions, often with (*cholalia 
or coprolalia. 
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Prognosis. — ^L&tah is said never to end in insanity. 

Medleo-Legd. — ^Witli regard to tlic iiiedicd-logal aspect of latah, 
Fletcher has performed an experiment with a severely affected 
subject, proving that suggestion can compel a latali subject to 
commit a crime even against his will. He concludes that in l&tah 
crime is a possibility either as — 

1. An act resulting from an imperfectly controlled iuco-ordinatc 
reaction to a sudden impulse; or as — 

2. An act resulting from the suppression of volition in the severe 
forms, the determining cause (if which is a criminal suggestion by a 
second person. 

In evidence of the first, he cite^two Malays going through a forest 
carrying their knives for cutting wood. A twig suddenly snaps, 
and the first man falls to the ground, whi('li so upsets the second 
one that he also falls to the ground, and in so doing accidentiilly 
wounds the first man with t lu* knife he is carrying. In evidence of 
the second, he places a dummy in a bed pn-viously occupied by a 
friend of a litah person wlio had bevn reiuovea without the latter's 
knowledge. Suddenly the latali person was ordered to take a 
knife which was placed in a liandy posit ion, and stab tlie dummy in 
the bed. Tlie Idlah person tried not to do this, but was compelh-d 
to obey the suggestion. Thus, it would ap])ear that there may be 
a near conn(H:li<»n between l&tah and eriine. 

Treatment.- -'flu* treatment is most unsatisfactory, but auto- 
suggestion might be tried. Abraham states tliat some jjatients 
have cured tlu‘mselv«»s by determination not to siieeiiinb. 

BANGA. 

Deflllitioii.~A hysterical condition, ihii'lly influencing women 
above the agi* of t)uberty, but also (K'ciin ing in men in the Welle 
District of llu* B*»lgiaii Congo. 

Symptomatology.- -iM'ighl or anger may indiiei' an attack, in 
which the body is shaken by convulsions, followed by wild cries and 
rushes out into tin* open country or foi(‘st away from frectnented 
paths. Sometimes it is accom])anie(l by ,ij»liasia. 

Diagnosis. — It iss<'Lidlobesc]v.irab e from liysleria by the absemv 
‘of the stigmat a of t hat cHsease. » 

Treatment. - -Suggestion apjiears to cure these cage's. 

• 

SCHAMANISHUS. 

Schamanismus is the condition of excitement into which certain 
■of the Dayaks and other peoples are able to’throw lliemselves for 
leligious purposes. This state of excitement seems to be attained 
by leading an extremely erotic life, and a])pears, by its singing, 
shrieking, and dancing to utter weariness, to resemble the dancing 
mania of tly Middle Ages, and, therefore, to b(; related to latah. 
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*' Amok. 

Dtifinltlon.-'-Amok is a psychical di'Sturbancc. which, after a 
period of depression, suddenly develops into a violent attempt' to 
kill people, of which no meinory may be left, and after which a 
^ stuporous condition siiperveii(*s. 

Remarks. — Amok, which means ' an impulse to murder,* is a 
disease frec^uently found among the Malays, but also cx:casionally 
in other Oriental races. Abraham thinks that there may be some 
relationship between ^mok and latali. 

Climatology. — Amok is found in Malaysia among the Bugis of 
Celebes, the Malays of Indo-China, Malacca, and the Malay States. 
It is also said to occur at times in Trinidad and among the inhabi- 
tants of India and Siberia. 

/Etiology. — The exciting cause appears to be a strong emotion of 
anger, sorrow, or fear, after which a pause or incubation period of 
depression follows, whicli may last for days or weeks, during which 
the patient broods over his wrongs. The Dutcl; believe that it is 
induced by opium smoking, ami Miall t hat it is due to smoking 
haschisch (Cannabis indica ) ; l)ut 1 liese causes arc insufficient. 

Symptomatology.'— The attack is usliered in by colour sensations 
of red or black, with or without vertigo, and the patient complains 
of the appearance of devils, which he attempts to kill. Tlie 
imoker usually rushes out of his abode* and .attacks friends or foes, 
young or old, males or females, with liis kris, or flame-shaped knife, 
or by firing on them with a gun. The attack usually lasts but a 
short time, and tlie deeds performc*d during th.at j)eriod .arc not 
remembered. After the attack the patient passes into a stuporous 
condition or deep sleep, which may last for a long time, after which 
he remains in a peculiar excitable condition for some months. 

Allied Complaints.~This is a curious patliological entity, and may 
be a genuine psychical obliquity closely relatcal to those epileptoid 
seizures investigated in liurojie b^^ Lombroso. 

Medico-Legal. — If a cas(* is consid(T(*d genuine, the patient must 
not be regarded as responsible for his actions, but each case should 
be judged on its own merits. 

Treatment.~No treatment has so far been tried in the prodromal 
stage, as (ar as wi* know. 

TROPICAL NEURASTHENIA. 

No disease among Europeans in the tropics deserves more careful 
study by the practitioniT than neurasthenia, because, though not 
in itself fatal, still it leads to many of the petty worries felt and bad 
tempers exhibited, and, in worse cases, may seriously li^pcr good 
work being performed. The subject lias been ably studied by Fales 
in Americans returning from the Philippine Islands. 

Atlology. — ^Tropical neurasthenia is apt to develop in white 
people in any part of the tropics, but especially in thoise which arc 
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subject toimoist heat, and in some cases an important predisposing 
cause is the sun's rays, the effects of whictb arc often disregarded. 
Moreover, the white man is generally compelled to work hard 
throughout the heat of the day, and is often exposed to the midday 
sun. The liability to the disease increases with the length of resi- 
dence in the tropics. Predisposing causes are any prevjous illness, 
alcoholism, and ovc-rwork. Pales states that he found 30 per cent, 
of the men and 50 per cent, of the women who had resided for a 
year or longer in the Philippine Islands the subjects of such severe 
neurasthenia as to be semi-mvalids. In onr experience the disease 
is extremely common all over the tropics in Europeans as well as 
in the natives of the educated class. 

Byptptomatology. — In addition to the oidinaiy signs of neuras- 
thenia, the tropical form seems to markedly affect the vascular 
system; palpitation is very common, and tlu; patients suffer from 
various kinds of phobia, especially relating to diseases of the 
tropics. 

Treatoent. — best treatment is rest and change of climate 
and mild hydropatliic treatment. If this is not possible, hypo- 
dermic injections of sodiuin glycero^pho^pluitc -— o-i gramme daily 
in bad cases—or some form of glyrero-phusphate, with or without 
polyformates, by tlie moiilh in mild cast's, may be tried. The 
patient sliould discontinue cold baths, and sliould use warm baths, 
which should be taken at night if thcTC is sleeplessness. Bromides 
are occasionally useful. 

Prophylaxis. — ^As in some cases the dist'ase is predisposed by 
exposure to ilie sun, protection is requiied against tin sun’s rays 
by topees lined with red, and, if necessary, by red underclothing 
or clothes made frcun the ‘ solaro * fabric, already mentiomd, and 
by ayoidanit:t' of the midday sun as much a^ possible, and the total 
abstinenct* from alcohol. 

Per-^ons who are compelled to wtnk hard under unfavourable 
conditions require change to the l\*inperate Zom' at relatively short 
intervals — i.c., about ojice in two or Hirer yuirs. 


ENDEMIC PERIPHERAL NEURITIS. 

$ynoiiym.~Akat ama. 

Definition. —Endemic 'peripheral neuritis is a disease cf unknown 
origin, characterized by numbness and intense^ prickling and 
burning sensations in the preseAce of cold or damp, which ju*e 
temporarily rcJitvi d by lUc application of ilry lieat. 

History.- --Th(' disease was first nolicc'd by Wellman in Central 
Africa in 1896, and described by him in 1903- It affects 3 to 5 per 
cent, of the Bantu people, who are by profe^ision porters, and arc 
much impeded in their work by this comi>laint , which affects young 
and old, male and female alike.' Their staple fw>d is maize, whkli 
is eaten partially cooked. 

Clbnatolggy. — ^The disease i' found in that plateau of Africa 
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whicli is 5.000 to 6,000 fed high, and is situated between 13 ‘ to 
14" south latitude, and is infiahited by the Bih^, Bailiindo, and 
Andulu peoj)les, all of whom arc Bantus. 

. iStiology. — ^^Wllman was nnalde to find any causative organism 
in the blood or faeces. Some of the natives also suffered from 
filariasis. ai^Jcylostomiasis, and bilharKiosis, but tliese were adven- 
titious. His theories are that it may be caused by cold, fermented 
maize, or nerve-starvation; but he is not satisfied with any of 
tli(*se hypotheses. 

Morbid Anatomy. — Tn bad castes tluTe is some swelling, erythema, 
and slight cedema of tin- affected part; still, biopsies of the skin 
revealed nothing, and jx^t mortem the nerves were found normal. 

Syinptomatology.' -riie diseasr usually bi'gins with shooting, 
])ricking, or crawling ])ains in tlh‘ legs and forearms, accompanied 
by numbness, togetlier with an eryllu*matons rash and swelling of 
the affected area. All ihes(' symptoms are increased by cold and 
damp, and diminished by heat and dryness. They may also appear 
on the thighs and artns. .ind ^KTasioiiatly on any pirl 0I, or all over, 
the body. The gait is peenlinr. flic* ])alient ai)])earing to walk i»n 
the toes and Ik<*1s. TIk' diseaM- may last for years, but spon- 
taneous recovery is known. 

Diagno^. — I'lie diagnosis is easy, b it is distinguislu*d fiom 
beri-beri bv the abseuci* of ])ain in th alves, by tlie absence of 
the lieart syinjdorns, and of the]>aialysis: from elej)hantiasisby the 
swelling being transitorv; from nial.iria bv an examination of 
the blood; and from pellagra by the syni])lnms imi)roving during 
the wjirm season. 

Prognosis.- -This is gtxid as to lib- and general health, though the 
course of the malady may Ik* veiy ]>n»tiaeti (l. 

Treatment. — Noim*iho(l of tn'atinmt is known to do any good. 


ERYTHROMELALGIA TROPICA. 

Under this term Gerrard describes a nerve eondilion in which 
natives who work l)arefoot on roads «ind plantations in Malaya 
comi)lain a feeling of ])ins and needles in the soles (»f the feet, 
followed by an acute burning sensation, which ])revc*nts walking and 
sleeping. ^Malaria is assigned to be the cause. The treatment 
recomm«*Tided is to place tlu* feet in hot salt-water, which is said to 
give great relief. ^ 

DESERT HALLUCINATIONS. 

Synonym. — Le Ragle. 

v D'Escayrac de Laiuure describes hallucinations of the senses of 
si^jht, hearing, smell, or taste, or even of common sensations, which 
atr ai'-k persons suffering from exhaust iim in desert s. The causation 
is probably inanition. Generali}’ the attack comes on at night, but 
it may occur in the day-time, when it is considered to be more 
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serious. Usually hallucinations are visual, and lliiis stones look 
like l)iiildinf(s or large r<)('.ks, whih' caravans»or files of soldiers may 
bo st'cn which do not exist. It has nothing to do with true mirage. 

Chalmers has met witli a <'ase which ornirrcd in the lilgyi^tian 
deserts, in which the attack at first only eamc* ftn during the night, 
but once occurred in the day. Its causal ion appeared {o l)o due to 
very hard work .and mental worry, 'fhe symplonis <ini('kly dis- 
appear under the infliieiiee of rest , bet 1 er lood, iind cessation of won y. 

EMOTIONAL EXCITEMENT. 

Synonym. -Misila. 

il(^\Y(U'<l. in a very iuieirstiiig ])a]M‘i . h;is lecouhsl oI 

em<)ti(nial excitement called ‘ nii'^alii.’ whi< h vary irom an .illack ot 
tropical ang('i to a condition almo'^t bordi iing mi m.niia, wliii h can 
be conlrolled by anthoritat i\ i* coinman<U. or wliiih, lell to them- 
selves. p.iss off 111 a tew hours oi d.iys. ft o( nirs among tin* young 
adult males of N^j.i^'Nala nd. • 


DELUSIONS. 

Ih'Iusious of ])<»i^oniiig and «if b(‘witclnneiii are common in Africa 
and Asia, and ])robably elsi'wli«Te, and an* comim»n e\]>lau.it ions 
of vai ions foi ms of di'^ras^‘ <»r of hysteria. 

AUTO-SUGGESTION. 

Ivxery ]MMctitioiur in Alrica and Asia is acc|uaiiiteil with lht‘ 
exti aoidiiiarv e.i«‘ witli whieli a native can die if lie m.ikes up his 
mind to do so. The aetual c.nisi- of (h ath is often exhaust i(»n due 
to starvation, ft slioiild bi* Ire.iieil l)V suggestion. 
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CIL\PTER XC 


DISEASES OF THE ORGANS OF SPECIAL 
SENSE 

remarks — Dibcascs of the eye — Diseases ui the eai — Diseases ot the 
• nose — KeJcrenccs. 

GENERAL REMARKS. 

It is not usual to consider tin* diseases of the organs of special sense 
in a work on tropical ]ii<‘diciiie, hut all the diseases of tlu* tropics 
are being carelully studied at the presi'nt time, aiul thcrefoie we 
are of the opinion that a few cursory remarks on tin? above subjects, 
from tlie point of view of tJie general practitioner, may be of some 
inieiesl. 

DISEASES OF THE EYE. 

The history of the study of eye disease in the tropics has still 
to be written, but anyone interested in the general history of this 
branch of medical science is r(‘ferred to llirsch, * Cicschichtc der 
Augciilieilkunde ' (Li'ipzig, 1S77), which, though issued as a separate 
little volume, was originally part of (Iraefc's and Saeniich's ' Hand- 
buch dcr Augeiilicilkunde,’ vol. vii. In this l>t)ok there is an 
account of the ojilitlialinology known in ancient ICgypt and India, 
as well as the liistory before and during the Alexandrin«t j>eriod of 
medical development. It will suffice to say that eye disease is 
described and treated in tlie Ebers paj)yrus, and tliat Susruta 
mentioned 76 diseases of the eye, of winch g were of the joinings 
of tlic eye, 21 of the eyelids, ii of the sclerotic, 4 of the black part 
of the eye, 17 of the eye in general, 12 of tlie true organ of vision, 
and 2 were injuries. In recent years the work of flie ophthalmic 
surgeons of India and Egj'jit and elsewhere has bei'ii beneficial, 
not mejrely in an extension of knowledge, but more important!}' in 
benefit to the communities of tlic binds in which they live. Excel- 
lent work has been done by tlie travelling ojihthalniic hospitals, 
such as those provided by private generosity in Egypt, wliicli go 
from district to district. By tjiis means, natives at a distance from 
main hospitals are enabled to obtain expert advice and tre.atment, 
which can be cairicd on in the interval between a visit by the local 
hospit al and dispensjiry. , 

Another excellent institution of more or less recent origin is 
the Central Ojdithalmic Hospital, to which the patient can be 
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sent or more prolonged export trejitmont. A moCLcl hospital of 
this nature can be found in the Victoria Eye Memorial in Colombo, 
Ceylon. The prevalence and importance of eye disease in the 
tropics cannot be too strongly insisted upon. The cases of oph- 
thalmia are sofr^uent that it has l)oen stated that in no region of 
the. world is conjunctivitis so common, which may be due to the 
high tvr.mperature which f.ivours the growth of micro-organisms; 
to the overcrowded and filthy native dwidlings. which favour their 
dissemination: to the dirty habits of the lower-class natives; and 
to the presence of large numbers of flies at certain seasons, which 
also materitally assist in the spn*ad of infection freni the diseased 
to t)i(| liealthy. Moreover, these fact(ns ;ire leinforced by the 
irritation caused by the glnre of the sun. aiul by the dust. Blind- 
ness is also Very piev.ilenl in the trc»pics. Denham, in his report 
on the census in Ci'vlon in tott. stale's tliat, in a pojmlation of 
4.106.350 persons, there Were 3. 057 blind ptTsons. which figures, 
when analyzed, showed tiiat tJien* were it blind men and 8 blind 
women in every io.ocmi men and women in Cevlon. In India, in 
rooi, therewereT 2 blimlnn nand u blind womeli per lO.ooo of eacli 
sex: wliile in England, in then* wen* 8 blind men .md 7 blind 
women per to.ooo of eacdi s(*x. 

Dr. Andreas Nell, in lii.s .slali*.ti<s tit Die Victoria ]C\e Meinoiial llos]>iia 1 in 
Colomlx), Ceylon, lor the years ny‘6-1918, .shows that llie tau.ses ol blimlness 
in Ceylon niav be dasbified as loliow.s; — 

Congenital Causes. — ThesciiK Itulod malfomiationsor thcevcball.aiKi sv|iliilis 
acting upon the oj)li<' lu rvc, retina, and <-lioroi(l. 

Local Eye Diseases.-- Ophl halm ia neonatorum, I'hiiiilent ophthalmia in 
adults, Calcirrhal ophlhalinia, (hainilar ophthalmia, rh eration ol the coinea, 
Severe paralysis of the o« iilar miisc'le.s. and C ilaiu oma. 

Traumatisms. — Injuries Jrom.slh Ks, thorn*?, and edj'esoJ leaves in thejungle, 
from s]iikes in the jiaddy ear, Irom the lip.sof the blades of water-gra.sscs. 
Some of these injuries are at first triihng, but may beef>me septic, and so cause 
blindness. 

Constitutional Diseases. — 'I'liese im Imle svphilis, malignant luniours, lepiosy. 
tuberculosis, and enteiic fever, but malarial (at Jiexia was not met with as a 
cause of lilindness, nor was ankyloslomiasi.'?. 

Drugs. — Alcohol (most ronimon) ; tobaci o (rase) : quinine and opium (very 
rare). 

TIktc can be no doubt that bliudiu'-^s arises from neglect of the 
trivial cases of eye disease, and from septic infection, and that, 
as medical aid becomes more readily available and hygiene is im- 
proved, this serious afiliction will <limiiiish*in the tropics. 

For the puiposes of the few remarks wliieh we propose to make 
it will be. convenient to divide tlie subject into: A. Eye Diseases 
Proper; and B. Eye Complications of Tropical Diseases. 

A. ,EYE DISEASES PROPER. ' 

CEdema of the Eyelids. 

Under this term Chalmers and Marsltall mention the acute swell- 
ing of the eyelids in Europeans and natives in Khartoum. The 
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ailccted aroa sftows the mjirk of a bite, and may perhaps be due to 
an ant, perhaps of the genus Montmorium Mayj*, 1855. 

Congenital Defects. 

Thes(' are by no m<'ans uiicomm^ui in the* tropics, and our experi- 
ence ineliides cases of apparent anophtluilniu?, or microplithalmus, 
coloboma, and albinism. * 

Colour Blindness. 

This is of importance, and nativrs wlio ar(‘ to hr employ<-d aspilols 
or on railways should lx* examined aslo their ]X)Wer of distinguishing 
colours: ami, indet'd, if this has been neglected, it is advisjd^le to 
examine tlie existing empl(»yes, as tin* resulis ol such examinations 
are sometiims surprising. Tn testing, only the Eldridge-Green 
lamp and mc'thod should be iisixl. 

Errors of Refraction. 

A subject which has l)«‘giin t«> attract a considerable amount of 
attention is the cofldition of the eyes of nativi* cTliildren in the more 
mod(Tii and higher class nalivt* scliools. as regards errors of refrac- 
tion; but the medical inspection of native schools in the tropics is 
at present ru*gh*c(('d, though the children suffer from what may be 
termed l)ook hung<T. and so strain their eyc‘S exc.e^siv(*ly. 

Foreign Bodies. 

Ill addition to 1 In* usual foreign bodit*s met wit h in the Temperate 
Zone, simill flies ar(* apt to g<»t into tin* tye in tJu* earlv evening, 
and some of these are v* ry irritating, and may cause congestion; 
or, by introducing inicroa^rganisms. conjunctivitis. Clialmers and 
Marsliall record tlie rinding of a small ant. M ononwrium hicolar var. 
nitiilivenirii, firmly fixed by its jaws on to the i»cular c.«mjunctiva in 
a person in Khartoum. 

Pterygium. 

In this disease the pinguecula. being irritated, sjneads on to the 
cornea, and carries th*- conjunctiva with it, thus giving rise to 
triangular folds (»xt ending from the ocular conjunct iva to the cornea 
on the inner or outer aspects of the eye. It is very common in the 
tropics, especially among coolies in Tndo-Cliina. 

The tri*atment is removal. ' 

Hyperamia of ihe Conjunctiva. 

This is extremely common, being cfinsed by the glare of the sun 
or by the dust, i^specially in sandy regions, and is especially apt 
to occur in persons who have some slight, and perhajis unnoticed, 
error of refraction. It is also more liable to occur in persons who 
have some congestion of the ncaso-pharynx, and is one of the. symp- 
toms of rhinitis spastica vasomotoria. Usually tlie symptomS are 
but slight, but the eyes are inclined to water: this is aggravated 
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by cccposure to light, while the patient may complaiaaf a sUght 
feeling of grit in the^eye or of a burning sensation. 

On examination, a portion of the palpebral and of the ocular 
conjunctiva is seen to be congested, while the secretion from the 
Meibomian glands is noticed to be increased in amount and the 
eyes to be watery. Treatment consists in bathing with warm 
2 per •oeiit. solution of boric acid, in giving the eye fest, and in 
weeing neutral-tinted or yellowish-tinted glasses (Xanthophylline), 
which can be obtained in three strengths — flight, medium, or strong. 

Conjuneflvltls. 

This is extremely common in the tropics among natives^ and 
Europeaps, and may be clinically subdivided into — (i) Conjunc- 
tivitis catarrhalis; (2) Conjunctivitis gonorrhoica; (3) Ophthalmia 
neonatorum: (4) Conjunctivitis trachomatosa; (5) Epitheliosis 
desqiiamativa; (6) Conjunctivitis jihlyctenulosa; (7) Conjunctivitis 
vernalis. Diphtlicria is not common in the tropics, and diphtheritic 
conjunctivitis is raVc, while conjunctivitis nodo<«a is extremely rare, 
but can be caused by catt^rpillar hairs, or plant hairs, becoming 
embedded in the conjunctiva. 

Conlunctivitis Catarrhalis. 

This may be subdivided into ttie acute, the ronic, and the 
follicular fc»rins. 

The Acute Variety. — is very common in the tropics, where 
it may occur in epidemics. The most common cause is the Koch- 
Wc(^s bacillus, which may induce a very severe form of inflam- 
mation; while almost as irc'qiiently the Morax-Axcnfeld baqillus 
causes a milder though more prolonged attack, often called angular 
conjunctivitis. Rarer caus(\s are the pn(‘umococcus and staphy- 
lococcus. The small ey(‘ fly of Ceylcm is suspected by Castellani and 
Perry of being an agent in the spread of this disi^ase in Colombo. 

The disease begins with photophobia, burning and itching in the 
eyes, with a sensation of grit, all of which symptoms aie more pro- 
nounced in the morning than in the evening, when the eyelids are 
often glued together by the dried conjunctival secretion. 

On examination, the. jialpt'bral and ocular conjunctivae are seen 
to be red and congested, and sometimes to be marked by red spots 
indicative of small lifemorrhages, while the conjunctival secretion 
is increased in amount and may, have particles of mucus swimming 
in it, or it may ho largely composed oi mucus, or in severe cases it 
may be purulent. Usually both eyes are attacked. The disease 
may disappear in eight to fourteen days if untreated, but more 
usually it becomes chronic. The complications most commonly 
observed are corneal ulcer and iritis. 

T^e best treatment in severe cases is to evert the eyelids, and to 
lightly mop the inflamed conjunctiva with 2 per cent, solution of 
silver nitrate, follow(»d by a weak solution of salt, or hy^ instilling a 
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10 per cent, sofution of protargol, or lo lo 25 per cent, of arg)n:ol. 
Ice compresses are very sootliing. For llic yiflammation due to 
the diplobacillus of Morax and Axcnfeld, the l3cst treatment is to 
instil a 0-25 per cent, solution of zinc sulphate two or three times 
a day, or a 0*50 per cent, solution once a day. When the acute 
symptoms have subsided, a little adrenalin may be added to the 
zinc sulphate solution. • 4^ 

In order to prevent the sticking together of the eyelids, a 2 per 
cent, ointment of boric acid, or a } per cent, strength of wliite pre- 
cipitate ointment, may be used. 

It is almost unnecessary to state that no t)andage should be 
applied to the eye, or that tJie disease is contagious, and that it is 
necessary to warn the patient's friends of ihv danger of the attack. 

TheClvonle Variety may be the sequela to an acutc^ attack, or may 
be in the form of the anguhtr conjunctivitis due to the Morax- 
Axenfeld bacillus, or due to eyestrain or l(K:aI injury by wind, dust 
or foreign bodies, or the usi' of alcoliolic liquors. 

The symptoms aj:o rao.st mi'irkc'd at night, wlifc‘n the patient feels 
as though a foreign body was in the eye or has sensat ions of rainbow 
colours. The ftyi'.s arc apt to burn and to be dazzled by light. In 
the morning the lids are stuck togethcT. Sometimes there is 
excessive secretion, and sonic'times IJicre is li:sscned sticretion. If 
neglected, this chronic variety may last for years, and may lead 
to epiphora, ectropion, or ulciTation of the* coriu^a. 

The treatment is tlie same as for the acute stage, but the best 
therapy is the zinc sulphate drops in the form of a 4 per cent, solu- 
tion applied night and morning. 

Tb9 JrcflliGUlar Variety may occur in epidemics, and may be acute, 
when it is usually of bacterial origin: or ciirouic, vriien it is usually 
non-bact erial. It is clianict cTized by t lie format ion of small, round, 
pale granules about the size of a pin's lus'ul, and is easily mistaken 
for conjunctivitis trachomatosa; but tlie granules are usually best 
marked in the inferior fornix, while tliose of trachoma are more 
marked in he superior fornix and tarsus, wliich must be most care- 
fully examined by retrovcTting the lid and thi* rctrotfirsal fold in 
order to be cert ain that traclioina is absent. In the acute f orm the 
treatment is the same .as for acute catarrhal conjunctivitis, but 
when chronic it is usual to apply copper sulphate treatment. An 
ointment of i in 1,000 cOjiper sulpli.ate or i in 100 c«)ppcr citrate is 
recommended by some authorities. 

i* 

Conjunetlvitis Gonorrhoieft. 

This is so well known that no special reference need be made 
to it. 

Conjunetivttls Neonatorum. 

This is usually due to the gonococcus, but may be causedlby a 
streptocpccus or probably by a chlamydozoon. 
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^ HleroMiMliiiACoidviietlYltls. 

Tile preseni^'bf tirafii-ii^tive micrococci may be due to iutiicti^‘£EZM^ 
the geneitttivdtiirganB by the gonoco'ocnib but it may also be due' to iofectibu^ 
from the nasopharynx via the lachrymal ducts by the menizigbcoccos and thh 
• MicrocoeiBus eatarrhaiis, which is merefy a tenn ior a group of Gram-negatiye 
cocci. The Gxamoiiegative cocci of the conjunctiva may be roughly separ* 
ated fn^m ^ne another by cultivation in sugar media*. 


Organism, Gkicosr. Maltose 

Gonococcus + 

Jf eningococcus . . . . ' . . t t 

Micrococcus eatarrhaiis 

\i 111 U11I3 1 -{ : at itl ami gas, X I peitlier, . 


Conjunctivitis Tnudiomatosa, 

Synooym. — Oi>hthalmia ^gj^ptiaca. 

ITiis is exceedingly conimcni in China, where 70 per cent, of the 
children in Hong Kong are jjaid to be infect c<l. It is also common 
in many otlicr part;s of Hu* tropics, (‘specially in India, Japan, and 
South America ; but it is aKo ])revalent in Nort li Africa, especially in 
J^ypt, in South Africa, iu Soiitlieni Kurope, an(l in Porto Rico. 
It is an'infcctious disease, l)eJieved by many authorities:to be due to 
a chlamydozoon describc'd by llalberstaedtcT and Prowaadc. A 
fungus — e,g,, the Microsporon iraclwmahsum- -lias bcm described 
by i^oiszewski. whicli is only distingui shabby from Mala^md fttffwr 
by the smallness of it s conidia. Witli regard t o the chmmydozoon, 
it occurs in the cytoplasm of (‘pithclial cells as fine gratmlcs,. which 
increase in size, and scjiarate so as to (mclose a cavity at first free 
from granules, in which snbseciueiitly very minute granules appear. 

Probable iEtlology. — There is a growing suspicion that trachoma & ^sen- 
tially a disease arising liont ( hrunic iircthnlis in men and chronic vaginitis in 
women, because cell-inrliisions oi a « hlaniyduzuan nature have been found by 
several obscrveis in the <lisc.liarge from the urethra of men suffering from 
gonorrhcca. ivlu'le Castellam h<is iuunil siniilar iiu liisioiis in a man in Colombo 
who is believefi never to liave hiul gonorihaizi. Further, similar bcnlies have 
been found in the vagina] discharge oi women whose children have suffered 
from the form of ophthalmia neoiialonim in which no gonococci or strepto- 
cocci can be found. Furtlicr, Castellani has found similar bodies in a case 
which may have bcc'n one of tlie rare acute inllammations of a pure trac,homa 
without granule formation, and which may have been induced in the acute 
form because the woman in questiim was run down owing to the acute attack 
of malaria from whii h she suffered. Tlus ease eitti^hasizcs the fart that these 
bodies shoutcl be louke<l for in those so-iaUed attaeks of malarial conjunctivitis 
which arc found associated with attacks of malarial fever. Finally, I.inder 
has produced a ( hroiiic conjunctivitis oy trarislerring the secretion oi vagina 
and urctlira mcntioni'd above to monkeys. This experimental conjunctivitis 
was associated with the forjiiation of granules clinically and anatomically 
resembimg the conjunctivitis trachoma tosa of man. » 

Meth^ of Infectloit — infection is carried by the hands, 
towels, handkercliiefs, etc., from the sick to the liealtliy. Theie 
is no evidence of ac^'ial transmission. The agency of flies in the 
transmission of eye disease has long been known— for example, 
Budd. in 1862, considcTod it proven that they transmit! Qd ophthal- 
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_ 'o iJt vv II li |iii(iiu]>iK>i)ici. pain, and watering 
of the the lids stfclc together in llii* in»)riiijig. and IIkto is dim- 
inution visual acuity. TJu- eye is not fully opem-d, partly because 
^ the photophobia, and j)artly l)ecause tin up])ir Iid is swollen and 
fteavy. ^On everting the lids, the tarsjil and traJisitfonal conjunc- 
ftivic arciTOund to bo swolh n and red. and idtliei velvi^ty in appear- 
ance, or "with distinct nodules which are most marked on the upper 
lid. TJiese nodules or granules arc of corisideial)le imjjortance in 
the. differentiation between trachoma and 'ollicular conjnnctivilis, 
and it is to be specially noted that those of traclioma are largqMu 1 lie 
superior fornix than in 1 he inferior fornix. It is therefore important 
to examine the superior retrolars.al fold very carefully. On lfi& 
tarsal conjunctiva the granule are not so i)rominent, and are there- 
fore less easily seen. A trachoma granule is tj^pically a grey, 
roundish, tran^ucent granule, comparabh^ to a grain of boiled sago 
in appearance. Harston’s sign is a linear groove running almost 
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•hprizQQtally^ 
trophy, of. the 
reached, when 
trophy is excessive, ; 
develop slowly but , 

' The^cicmtrizat ion shows its ^ ^ 

conju&tivae^ which,^.<.boc6ming mo 
workv the meshes of lu^ich are odcupic^ by.thc i 


junetiva, which gradually <hinmish.aji>fiiGi 
the ctmjunctivg hecom^ pllu in c<jiD^' ' 
truatioii slight anrf hardly aoh^icc 

pr^VCh sq^l^vomplications. . 


this'dca- 
le.'wiii^ ii|^bvs it may 

J vision is due t^'panu»s:aiid titoem of the cornea, 

being a dtpo.^ of vesiculdr* gelatinous tissue oA?fhe 
cornea;which becomes u^ven and rsdsedin fine projections; whil#> 
the latter may occur wjrfh the pannus^or separately. 

The sequela: of trjicni,oma may be classified into: — 

(a) ^Cornc^ ulc'ocq/tion and patiiius, leadi^ tg opacUies. 

^icatrizatiojilf, jeading to (i) I'richtasis, in which ■the cilia iire 
; ahd may touch the cornea; (2) Enirafioni^ in 
.of the lid is turned backward; (3) Ectropion^ in 
is everted; (4) Symblepharon fosierius, in which the 
s^minished in dept li. and tlie lid is tightly fastened t<^^^ the 

iunctival xerosis, in wliiiii llie conjunctiva> owing to^ 

; its seciH'ling powers, and becomes dry and shrumten’ 
-The acute cases are to be treated with silver prepara- 
described for conjunctivit is. 

When the follicles are well dc'veloped it is usual to express^fliem 
by means of a flat (xrady's forceps or by t he roller forceps of Knapp, 
but this must be performed iiiidiT an amesthetic. The. ruptured, 
sux^ace is then painted with a solution of perchloride of mercury 
and after one or two days' interval the daily application of solid 
copper, sulphate is commenced, which may be applied pure or as a 
.Osnestou’acrayon, wliich consists of sulphate of copper, x-o gramme; 
.orthoform. 0-5 gramme; holocain hydrcx:liloride, 0-5 grdsfime; gum 
tragacanth, o-i gramme; and water as may l>c required. ^The 
above arc the quantities required to make a pencil 
inicngtl^ • . 

' r ' ^arston strongly recommends treatment by carboii'dibxide Sliow, 
r whudi has produced excellent results in many hands„* and as it has 
.pnjly to be applied once a fortnight is useful for gene^oat«patient 
work- It is, however, very painful, and this pain is nok preVMted 
by cocaine, which therefore need not be used. 

ISegner and Baumm have advised treatment by quarfis flight, 
while other methods are Galczowski's excision of the (reftotarsal 
* foi^, Kuhnt’s removal of the tarsi:|s, while treati^ciijt 
extriict; of. abrin, Mayonis X-ray method, and . Timber 
radium treatment .maybe mentioned, .* r 
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1 . . "TEC--'- - j:^r^ — .T-^vo described a form 

^Qt;Con}uii<3£iv!ns inet whiTe llu*y exam- 

iu;(^.1^*tp^ted scycnty-niiie fresb inlectiDiis, Tlje\’ consider the 
causalMn by.a'^lilamydo/.ooii--j!!^07>‘on airnphicans teber and 
V(in is f«.nOT inllie milky «?ecretion in the 

form of trad^ndrlij^llp^'S, which, wlK’JiroIoiiredby Giom^a, show 
blue j^olcs and a (?efttrar lacilnJi/ Tlie^* bodies are dther intra- 
cellular or extracellular- The iatrac(‘nulai bodies what is 
commonly called a * cell iiu liision of small f^rannle^^Nvhich take 
on a violet -r. d colour when stained by Gieiusa. and a'fe called the 
‘ el.-jtientary bodies ’ and li« in Uie centie, ‘wJiile the laij^er initialf 
bodies lie al the |H iij)heiy. I'liesi* ])arasi1e^Vi'wi<e a JiypiTtropliy 
of the cell nucleus. wJiich eveiuually le.ids to an atnjjdi}' i»f the cell. 
The disease was conveyed t < > jLiiini'*:i-])i.iis. 

Tlie symptoms bcs^inwitli ])ain. |)lioit)])hohia, £.nd livid coloration 
of die uppei ami lower lids, while a milky secretion i*- ])om:Cd out. 
which Is compo.sed at first <»l i piihi'li.d cells only,* bit9t^,n4^:bj^nic 
inirulcut. r,raiinl<‘s simil.ii lo those «ii ir.ichoma <To nd^de 
but atrophy ol tJa* «:oiijuutt iva en-iies. Ihi* iriatmelif^ 
lueiidt'dispyokfauiii m ilie j)i<»|M»rti«mi»f i in i o«)ni()i *n 

Gonjunctivitis phlyctenulosa. 

This is n<il very fnjtiuciitly iih l wiili iii ilu* ln»j)ifs. It m uMi.vlly' 
in Sfiroitiloiis iiuli\ulii.ils. is i 1 i.u<l« tiMin'il l>y tlic ef 

vesicles. CJM'U SUITOIIIIiIimI hv.i lerMeiU-tl /«nii* 



Conjunctivitis Vernalis. 

Synonyms. — Conjunct i\ it is iEsf ivalis. S])i 11114 c.itarrh 

Definition.- 'A clinmic luun ot nmium •• j\ ii is. icM-niblin^ con- 
junctivitis trachomat osa. but cmvuii ini4 in ilu- ^jHiny and summer, 
and disappearing in the autunuiaud wiiit ei . 

Reniarks. — ^Spring calarrJi is aj)]).iri ii> !y not su rare in the tropics 
as in the Temperate Zone, as Nell iniornis U'* that he has mot with 
thirty-eight cases in Ceylon. 

-fflflology.— The cans'* is unknown, but some autliorities consider 
that it is due to sunligbt, while others hold that it is an infection 
from the skin. 

Symptomatology.- -On the aiipro- ch of the warm wi'ather in 
.spring tlie eyes begin to itch and water. I'he eonjunct iva becomes 
red. and photophobia is experu-mu-d. On examination the con- 
junctiva ijTsieen ia^o covered with broad, llatt(*iied papilhe, ovei* 
which a bluish-white film is seen. The affection lasts during the 
summer, wane-s in the anlnmn. and disappears in tlie winter, only 
to recur fh the spring. 

Uagnods^f — The diagnosis must bo made by the history and by the 
bluish-white sheen over the papillfe. It resembles trachoma, but 

T^fi 
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the granules are broader, harder, and paler, while *^the history is 
distinctive. « 

Treatment. — Protective glasses must be worn, 
lotion per cent.) dropped into the eyes. If the i^ing 
severe, it is recommended to apply a few drops of a very weaBf" 
solutiqg^of acidiiim aceticum dilutum. Iron tomes are also advisedL 


Epithelial Xerosis of the Eye. 

This condition has been recorded several times from the tropics. 

Archibald has recently described very carefully three cases in the 
Sudan. The xerotic patches were situated 'on the conjunctiva 
external and dose to the comeiil margin of both eyes (Fig. 793). 
The patches were grejdsli- white in colour and of a soft viscid con- 
sistency ; the superficial layers were readily removed with a platinum 
loop; the deeper layers. li(»wev(T, w^ere more adherent to the sub- 
jacent epithelium, which sho\vi‘(l a brownish pigmentation.^ The 

bloodvessels in the vicinity of 
the patcher. were congested. 
There was no evidence of tta- 
chtuna or inflammation of the 
C'Vilids. The whole bulbar con- 
junctiva was moist, and could 
be readily moved into folds by 
geiith* ])rt‘ssurc with a platinum 
loop. I'here was an absence of 
])ain or rliscomfort associated 
with the lesions, which appear 
to have* had a duration of 
hi vcral years. Vision was not 
iiiipaireil, and there was no' 
evidi'nce of night-blindness. 

Altlology. — Scrapings from 
the xerotic patches showed the 
presence of a Gram-positive 
diphtheroid organism in large 
numbers which was obtained in pure culture from the cases. This 
organism {B. xerosis Neisser) diflered from the true Klebs-Loeffler 
badllus in'its cultural reactions, and, moreover, was non-pathogenic 
to guini%-pigs. 

Treatment.— Attention to gei^cral healtli and the admixiistration 
of cod-liver oil iiitiTnally is indicated. The affected eyes should be 
protected from light cind daily douched with weak boric solution, 
followed by the application of a few drops of a f per cent, solution 
of protargol. ^ * 

Lachrymal Sac. 

The lachrymal sac, being in direct connection with the nose, is 
very liable to hsu-bour inicto-organisms and fungi, and is therefore 
a possible soiiicc of infection for the conjunctiva and cornea. 



Fig. 7g3 . — Epithelial Xerosis or 

TTIJ-. Kye. 

(From a p]io1(ip;riiph by Arclubfilrl.) 
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EYE DISEASES PROPER 

Cornea. 

jSs^tegtenlilar keratitis is common as a sequela to conjunctivitis 
^’^f^Sroiulosa. ^th of which act as common predisposing causes to 
■pterygium. which« according to Harston, is exlremely common 
amoiig'the Chinese. 

Uleus Serpens Comes. 

This appears as a CTeyish-white car yellowi-^h slightly depressed 
disc near the centre Or the cornea, the rest of \irhich is clouded. It 
is associated with iritis and turbidity f>f the vitreous, hypopyon, 
and more or less oedema of tJic lids, with conjniKtivilis, cyclitis, 
photophobia, and pain, except in tlie so-called ' torpid * cases. The 
ulcers increase in depth and extent: ]H*rforation cH*cnrs into the 
anfwor chainber, which (:ontaiiis5/^!r*7«; ]>iis, which ikav esi'apes, and 
at the same time prolapse of the iris niny occur. The inftcammalion 
now comes to an end, but pauo])lil hahnia may ocT.nr. The most 
common cause in the tropics is the ]mt*uinoc<)ccus, which may often 
be fouml iu the nos<^ of the same pal inii . 'I lie jifognosis is serious. 

Treatment.- -The cauttTization of tJn' iilc(‘r and aj>j>arently clear 
border with the actual cautery is an inqierative immediate treat- 
ment, followed by I'lpplicatiou of atro}>iue. iodoform, or orthoform 
powder, or i per cent. xiToform ointmeiii, or callaryol ointment 
3 per cent,, and moist aiul warm compresses. Harstoii recommends 
douching with hydr(»gen peroxide as an adjuvant to the usual 
treatment, while i in 40 formalin solution is also recommended, but 
must be preceded by cocaine, as it is very painful. Perforated ulcexs 
are best treated by iridectomy on each side of tlni synechia. Har- 
ston operates on tin* worst eyi* of the two wla n both an' involved, 
as operative intorferenci* is ajd to set ii]) a scviic irido cyclitis in 
•the poorly-nourished Chinese' coolie, with t'ventual l(»ss ol sight in 
the eye. The nasal infectitm must also Ix' treated hj? anti>eptic 
douches. 

Ins. 

Diseases of the iris are as common in tin- tropics as in tlie Tem- 
plate Zone. Those whic'h are spc'eially connected with tropical 
disease will be mentioned bi*low,but it is well to remember that in 
native races the stroma of the iris is laden with pigiilent, vfliich 
probably accounts for its slow reactiem to mvdriatics. 

• • 

Cataract. 

This disease is said to be on tlicwhne in the Temperate Zone, but 
is very rife in the tropics. In fact , its home is said to be in India, 
the ophthalmic surgeons of which have a gri'at reput at ion. Colonel 
Smith, of Jullundui^ has perfected a complicat ed but most successful 
operation for intracapsular extraction. 

Sometimes in the tropics it is impossible to wait until tliecat^aract 
ripens, and operations may have to be performed on immat^c 
cataracts. To meet this difficulty, Nell has deviled a modification 
of the usual procedure, which consists in performing a zonulotomy 
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by means of a special hook introduced through the corneal wound 
made for a cataract i^ctracti»»u and under the iris. After this pre- 
liminary procctdinp lie coni]deteN the operation by intracapsular 
extract ion of tlie h'lis. 

Glaucoma. 

Acufr' glaucoma i> raie in the ln»pics. wliile chronic glaucoma is 
(Oinmoii: but the sigii*^, s 3 ’'ui])ii»m>. and treatment are the sfimc as 
in tile Tempeiiil e Zone. The J'dliot oj^iT.ilion of trephining, with 
or without Mibhcquimt iri(lecl(»my. is nromiuended. 

Fundus Oculi. 

The colour of the fiiudii'^oi uii (hpiiuU u]>ou t he amount of retinal 
pigment ])ri*seut .uid to .i K <li-gree ii])J)u the amount ol the 
choroidal ])igiuent vNil)Ii-. ft thuefore >ho\vs variations from the 
Kuro])ean staiulard in daik and y« llow laees. In tlusi* races the 
amount of retinal pignu ni w inei e.isi-d, and in.iy roin])let(‘ly conceal 
tliat i»f the i liorouj. aiiil >«» ]>iodii( c a uniloriu y<*llowish colour, as 
seen in the r.jiiue’sr: oi a daik reildi-.Ii, or i'V(‘ie*an almost greyish- 
red colour, as set ii in t h** \ ai loiis u<-gio rac i 

On the otlur hand, wlu-n the ntnud and choioidal pigments arc 
dimini'-hed. as in albiFiNni . tin n tin* whitr si lei ot ic shows t hroiigh, 
and the fuiidu'- beeoiiie-. ol a lighter n il cuhuir than iioimal. 

Sunlight. 

Th'* ‘Ifei-t ol 'iinilighi <»ii the « ve-^ li.i^ beiui studied liy Sisson, 
who < oiisidei t hat 1 |j<‘i e i - fMii[>le ]>i odi that ligiil iiijuii'S t lie e\e, 
and that it m.iv ]»os-,ibl\ b« i he raii*-e i»f sonu disi ases of the rye, 
the a‘lijd«»gv <»! whu li is jini little nndei-iooil. Schmidt coii'-iders 
that nvctah>j»i.i and lieinci .ilopia m.i\ be « aiiMMl bv ^•xcl's^ive light. 
The Use of ]Moie(:ti\e \ant li'>]»h\ lime gl.i--ses is recoinna u(h‘d. 

B. EYE COMPLICAIIONS OF TROPICAL DISEASES 

Malaria. 

Malaria is held to b<- re'^])opsible Joi ei»njinu‘tivilis, seipiginous 
corneal ulcers, nialaiial intis, and retiiio-ehoroidilis, as well as 
amaurosi'A. 

Until y. few yi-ars ago, tiu majorit\' of, the fevers of the tropics, 
including eiitehc lever, wen* cl issifu-d nrdarit'i, and any loc.il 
affection of an unknown iialufe w.i-^ al.Mi (ia-'-irud in the same 
manner. The case of < jmjuuetivitis m whu h one ol us found cell 
inclusions would a few yeais ago ha\'e l>c*en named malarial. We 
arc therefore of tlie ojiiniou tliat the i-xistence of malarial conjunc- 
tivitis ha-^ not be(m pro\ ed. 

Keratitis Dendritica.- -'I his ki ratiiis i.s that varietj' of herpes 
cosnesc febiilis (sometiuie.s called ‘ herjies cune.T zoster') which 
gives rise to those ulcers (binned from the ruptured lurpetic 
vesiclc.s) wliich extend in certain directions only as grey forked 
stricC with lateral branclic.s, wliich break down, Ihns forming a 
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branched vlIc& with grey margins. Tlie iilcei' then becomes clean, 
and heals after one to three months, leavijig ^ branched opacity of 
the cornea. This is one form of corneal ulrer to which the* name 
‘ serpiginous' is given, but it equally applies to nleus rodens and 
keratitis marginalis superfieialis. which, a*, far as wi* know, liave 
never been stated to Ix^ of malarial oiigin. Keratitis deiidritica 
was first described by Kipp in America, who Mated th.'ft iQiic out- 
of every ten cases weni malarial. 

The treatment must be lliat describeil fi>r malaria, as well ascon- 
stitiitional, and it is usual to lerommend that t l»e u1c«ts be tieated 
by a piece of Idue stone wliitth d to a iiiU‘ ])oitit . and i arried carefully 
along the furrow made by tlie ulcer, 01 l)y I'aretul « .iiit erizat ion by 
the. actual cautery. 

Keratitis Profunda- -“>y;ie;nms. — Kiralitis ])ar(‘nchymato?,a cir- 
cumscripta, or Cetitral paren«*liymatous infiltration i>f tlu* cornea.. 

This is said by Arlt, among oilier causi ’^. to be bi ought .iboiil by 
chronic malaiial l adu-xia. It bigius with a grey o])ai i(y. situate 
in the middle 4iad det'p laycM's «)f the < • at if ol tUi‘ <‘oi noa. .ind over 
wliich the C(»i Ileal* surhicc* grev .iiid piincialc'. Seen with a 
magnifying“gla-«s. 1 lie opacity re^dve-^ itUo dots and macula*, or gn*y 
interlacing stria*. Aftej rt'inaiiiing Imir ti> eight weeks, it slowly 
abates withoul nh \ 1 at ion 'I‘hi* in’s may be hy]>ei.emu'. and there 
may or may mu br synquom^ «»f inll.nniiialion ol the coinea. wliich 
may m'over compleiely, or with ^onu* «»])acitv. The tr»*atment 
would iu: the '..mie as h»i malari.i. but it mn.M be definiti*ly slated 
that the cause is unknown. 

Iritis. -St'c'c >11(1,11 y 11 it is is said to hr very raiely caused by 
malaria, l)ut even this is (i])« u to doubt. 

Vitreous Opacities. Ihemonliagi* «uui mtous effiisinu Jiave bi‘cn 
• described. 

Amaurosis. -Malaiial amauio^N de-ciibod in ('liaj)ter XT., 
p. 1181. under the term ' \m.miotie MiinicMnis h'ever,’ but may 
oiviir, not merelv during anait.nk i>l in.dtii i.i, but as a s(*qn(‘l, 
and as such was de^en bed bv j.iiobi in iS(»S..in(l Intel l>y Chiariiii. 
It is due to atrophy ol the r)]>iii iiei \e. 

Retino-chorolditis.- -'I'his was Ih-M deseribi-d by Voueel as occur- 
ring in chronic malaria, but it is also Innud in tlu* acutt* and in the 
chronic forms. Tn tin* ai uti' affi'ction the \i'ssels of the ndina are 
filled witJi corpuscles, mAny ot which contain malaiial j^irasites. 
In the choroid tlu* larger vessels i-ontaiu ])igim*iiled Ifiu-ocvtes, maii\ 
of which contain red oorjiiisi'les wit I? m.ilari.il ])arasit es. The ret ina 
is hazy, the papilla is obscured, and there are retinal lia mori hages. 

The amblyopia may be l('m]>orar\»’ or permaneiii . In t In* chronic 
condition there is atro])hy of tin* (xipillaries of the choroid. The 
macular ri'gion sluiws small whiti.sli dots, in the cenlre of whudi 
retinal pigment can lx* s('cn. 'I'hc.se changes ext end lot lu* ]x*i i]>hery. 
Pathologically, tlx'y arecoloid nia.sses in Bnieh's membrane. • 
Suppurative,.Uveltis. - Siippui alive choroidiiis, leading to destruc- 
tion of the aye, has only been describi'd by J*(*mnoff. 
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Aeeommodatlon Paralysis.— Accommodation paralysis and spasm 
of the muscles of acQommodalionhave been described by Bull and 
Slitting. 

Trypanosomiasis. 

Choroiditis, cyclitis, iritis, and optic neuritis of a temporary 
^nature«,aiy2 re]>ortcd as orcurriiig in slcc'ping sickness, as well as 
engorgement of tlic iris and loss of the light rdlex, with wide dilata- 
tion of the pupil. 

Relapsing Fevers. 

Trido-cyclitis, or iritis., is a frequent complication of the relapsing 
fevers, and though it ultimately ends in a cure, it is usually pro- 
tracted. 

Plague. 

Conjunctivitis is common in plague as an initial symptom; later 
a plastic uveitis w'ith hy])opyon and keratitis may occur, and call 
for spt^cial tre.ifmciil by administration of mercury. l(x:al installa- 
tion of atn»piiU‘, awd l)lo(jd ('xtractiem by leeches. 

Leprosy. 

In tubercular h'prosy yellowish translucent nodules of a non- 
vascular nature may devt'loj) in lla conjunctiva neai the cornea. 
Iritis an<l cyclitis, with or without the formation of nodules, may 
oexur. According to \Vo(»(l, in«*ie than half the amesthetic Iotcts 
of South Africa suffer from eye eoiu]>licalious — e.g., paralysis of the 
orbicularis paljiebraruiu. ectrc»j)ioii (»f the lower lids, epiphora, 
corneal opacity, and ulcerations. Of the tubercular lepers he says 
90 per cent, are affected in ihc first ten yi*ars of the disease, and if they 
survive they become blind. They suffer from invasion of the lids, 
conjunct iv;e, sclerotic, cornea, and iris hy the disease, and in addition 
may suffer from paralysis of tlie ciliary muscle and irido-cyclitis. 
Heymans finds lagopht halnios i obecommon. f n 1915 Stanziale pub- 
lished experiments on the eye of rabbits, injertiug leprotic material 
into the cornea. , , 

Cholera. 


Focal necro.sis in the cornea and cfuijiincliva lias bcen-reported in 
convales^'cnce from cholera, while a form of cataract depending 
upon the abstraction of water t;ikos ])lacc at times in the last stage 

of the disease. • 

Dysentery. 

Conjunctivitis, keratitis, iritii, and irido-cyclilis are reported in 
dysentery, botli aiha^bic and bacterial. 


Hikan. 

< 

Under this term -a curious disease is described by various ob- 
servers, among whom Jeanselme and Risb. The main symptoms 
appear to be hemeralopia, xerophthalmia, dryness of the skin, and 
diarrhoea occurring in young children in Russia, Brazil, and Japan. 
The causation is unknown, but treatment by cod-liver oil is said to 
be very efficacious. 
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Quinine. 

AmarUrosis nssociated with complete deafness may set in after 
doses of less than i gramme of quinine, though more usually after 
a dose of 3 grammes and upwards. The amaurosis gradually dis- 
^ears, leaving an amblyopia with a much contracted field of vision. 
This result is due to a destruction of the ganglion cells of the retina 
by the quinine, after which a degeneration of the optic nerve sets in. 

The symptoms are a blanching of t he retina and disc, due to spasm 
of the vessels, and loss of the pupillary light refli^x, the pupils being 
widely dilated. It should be differentiated from the malarial 
amaurosis. In the former the pupils are usually widely dilated, 
and do not react to light, while in the latter they do react to light. 

The deleterious efiect of therapeutic doses of quinine has often been ex- 
aggerated. poses of 10 to 15 grains may usually lx; given three times daily 
for long periods of time without any damage to the e>es. Jamieson and 
Lindsay have noted that evc'ii when the visual lield is found to Ix) contracted, 
the prognosis is good and ultinitite exisuision of the fi(‘ld may lie expected. 

« • 

Atoxyl. 

Su(UU*n iimaiirusis may bo c.insiMl by atoxyl. 

Animal Parasites. 

Ocular Paragonimiasis. (' yst a mi ai ui ng / ^aragonimns westernianni 
have been reported as m iiiTiiig on tlic eyelids and orbit, and so 
hindering the movemonts of the cyoball and obstructing the vision. 

Ooular Filariasis. ~-Lo(i loa has been iioticod in th(.* (xiular and 
palpebral coujimcliva (vide ])p. O45 and 1972). 

In addition to ])aragommiasis and filariasis, tlu* following parasites 
occur ill tlic eye or its adn -xa: Agmnodistvmum ophihalmobium 
Diesing, 1850; MonosUmuni ieniis von Nordmaiiu, 1832 (both of 
which may be stages ot DUfoaelium lanceafmn Stiles and Hassell, 
1896); mansoni Colibold, 1S83: AgamojUaria octtli 

AMWdfiz von Nordmann, 1832; Agamofilaria palpcbralis J^ace, i8r)7, 
Wilson, 1844; Dermanyssus gallhur J)c (letr, 1778 (.which may 
be seen as a dark spot <*mbe<ldcd in th<» c«)riiea): Demodex folHcu- 
lorum Simon, 1842, which is found in the Meibomian glanck, and 
may cause a blepharitis. The larva; of Demiafohfa cyamventris 
Macquart, 1843, has be«n found by Malgahdes under the palpebral 
conjunctiva and in the laclirymal sacs in Brazil. A larva of Sarco- 
phaga magnifica Schiner, 1862, has been found in the anterior 
chamber of the eye, and a larva of a species of Necrobia in a sclerotic 
tumour ; but for afullcr account of ocular myiasis see Chapter LXVII. 

CysHc&rcus ceUyUosee has been found in tlic choroid, which it may 
leave, and, passing under the retina, may cooisc dctachiiu ut; later 
it may perforate the retina and enter the vitreous, or it may enter 
the retina or the ciliary region, and so pass directly into the vitrqous, 
where it araears as a bluish-white bladder, with or without a pro-' 
truded heaid. The eye may be destroyed by irido-cyclitis. Echino- 
coccal invsision is very rare. 
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Ophthalmomycoses. 

Definition. — l>is(Msrs ni tlir vu .'!*.< I its .ulnoxa i'aii>cd by various fungi. 
History. — Tlu- wonl iny« hms* was iiitunlia «! by Vin bow to signify a disea.sc 
caused by fungi, bi-nif; Jir^i iisci! itn .i-pfii'illosis ol the lungs. The iiiterosl 
in fungi as causes oi disea*se wa^ ii'.-'l ,«roiis<(l b\ C'liubv, who in i8«|7 appears 
to liave notiied hingal striirtipfs in Kn luyinal < oiu rctioris, allJiough he did 
nut piibf'hh fii'^ubsei Viilioiis, lb linbiei hi and Kobin were the first toactually 
assign a disease ul lla eyes lo the ai lion ol liingi. 'I'liey observed a fungus, 
whiLb they called in a cis* ol • onjinu lival inllnmination asso- 

eiati'd with epiplioia. In c'li.u-lfi- described the iiingal nature of 

Icuhrymal coiu n-tioris. and in l^T\ Cohn shiiwid that these iiingi belonged to 
the genus Strfptotfn i\ f.Vej nd}tr, In 1S70 bebei discovered the tirst ease ol 
keratumvcosis caii.scd b> -/.•./»! /n/w /■,■.//«/>. 1‘ioni this date until eom- 

t )arati\ely recently Imigi wont out ol l.i-^hion, being replareil by inlere.<it in 
)actcria/biil with the revjval ol iiiteiesl created laigcly by Sabouraud eye 
diseases were :igain iii\ estig«i1t d, .nul in iy» *(1 De Bern nianii and Goiigerot gave 
an account of ocular sporoti it hosts, and in itH)7 D.inios.ind Blanc ol jialpebral 
"porotriclitjsis, and Aloia\ tlfsciibed <1 lotiii ol kei.iluMWi o'^is cniiscd by 
'tltHOspif/’i iintphn. «inii Li.“Mid .iiid l^nuliieii a ioiiu ol 1 ciiijinu tivitis due 
to Nncattfiii ^ uliili ill niij L.niiliii‘U iccu'wed the whob* subject 

ol o< ular (iiMosc'* 111 a*.-.iiigu].ul\ .ibh* iii.niin r. , 

Fungi.- 1 lie lollowing till. , LI Ii.i\e bull ic‘(ogni/c‘d m xaiioiis diseases ol 
the eye: — 

A, OrdiiK Asoimyc rn s. 

1 . Subonler Clviunoat ec 

i.d I ,iinil\ ^.1. 1 li.Moiiuc < n '«*. 

tl ) (rt mi ( , \ }il<|i Ol I u>«. 

'A (,ili bir 1 .iiid '-tol.' itS'i.S. 

(j) ( h nils s,ii I li.iioiiiN' * ' lid t|n*i i( s. 

(fif l‘aniily lix nuio.ist eie. 

H) th MU', \Il> IOS|i.»IOll 

.1/. Nibii'ii.iiiil, loii; 

fj; (11 MU'* 'J III Iiopiu lop 

/ . /■'// '/fi o. % \l.i]iii.-.b'ii, iS I i, iirii' Dihci s|)(\ les of the 

Nairn ‘piii'-. 

( 0 ti' iiii-» \i III) mil 

1 . //«# /// •r'l.ibiit, 

II. .siihoriler (. aipoasi ccn. 

1 ‘iiniilv fV'iiNiioiiiK (<e. 

( ifllll A'pf! Villlll*.. 

A . fiiif/f’ itifs I n -I iiiiiN, I • ^ j 
B. (JiA)bK IIyI'IUi.MM I-.IIS. 

(e) (b'liii-. \i)i iiidia. 

9 iV. hn,’i I iar/, I. S', * 

I'xrttii l\iiis‘', ihoO. 
iW fthr'xtin ('ijliii, iS7|.| 

N. llroc<| UoiI'^cmii, loc-y. 

( 2 ) (b'liiis Moiiibn. 

A/, tilhicaff^ Kofiiii, is.i.b and oilier ^jierirsof the same genus. 

(.}) Genus (ileno.s])ora. % 

(i. f*raphii ^icbcnnianii. i8.S{/. 

(j) (icTiiisSporotrichiiiii. 

5 . beirnmnni Mainicbot <iiifl Kaiuond, ic/15. 

Pathogenicity. — The ocular discJi.ses caused by le above tungi may be 
grouped as follows-— ■ 
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* fungus. 

Cryptococcus dermatitis and various species of the 
genus Saccharomyccs .. 

Microsporon lanosum j 
Trichoph^'ton tonsurans j- 
Achorion schocnloini I 

Aspergillus lumigalus . . 

Nocardia bovis 'j 

Nocardia Israeli I 

Cohnistreptolhrix loersteri j‘* 

Nocardia dassonvillei I 

Monilia albicans and othi 1 tlu* s.un(‘ m\^ 

Glenospora graphii 
Sporo trie hum beiirinanni 


Disease. 

Ocular Blastomycosis. 
0 < ular Tiiieac. 

( h ular Aspergillosis. 

» •* - 

(.)culiir Noiardhiscs. 

( ii'idar Moniliasis. 

1 >i ular Clenosporosis. 
Oi ular Sporotrichosis. 


Ocular Blastomycosis. 

Ocular blastom\ coMs is seen in the lorm ok Palpebral Blastomycosis, which 
begins as ]ia]iule.s wliu ki incnsisc ni size and gix 1 iisi* to piistui(‘.<« < overed with 
crusts, and, iatei, to a w<irl\ loiidition, wliuii iua\ beioiiie red, moi.sl, and 
granidar. In otle'i (.isi.s .1 subdcriihd nodule 1 . ioiiiKd, wliuh iu.l\ ulieiale. 
I he lauhfd aj*erit is ( rvfu'tUiKCus tft’intiUUis (iili hii^t and Stokes, NSrjS. J'lie 
I'l.ignosis IS iiiadt le* i ulluie ot the liingiis. * 


Ocular Tines. 

I'uiea paljuduai uni iiiav be •aii-.id by Micros/xn'oti haiKi^itni Sab«iuraud, 
i<| 07 , by \cinous ‘^pei u s ol / yu fn>t'h\tnn/o\ whic h that lnn^t » oiumonlv lonnd 
IS T, tunutnuts IMahnsleii, i*S|.>. I liese lungi luav or niav not attack the 
(ilia. 11 Ihev do so, then Htiall vellow <iusis will Im M'cn surrounding a 
ciliuiii. t)n the reinox.d'ol ihes** (lUsts, small pustules will be seert. When 
they do not attack the < ilia, they gi\e rise lo herpelilorni lesions on the eve- 
lids proper. Tlie diagnosis is made by < idtiire ol the lungiis. 'I'he treufnieiit 
con.'^isis in epilation, warni (ompres.ses, and tiiu line ol iodine. 

Achnymu srhtu wh it:i J-elierl. the liingiis ot lavtis, may al-o attack the 

eyelids. 

Ocular Aspergillosis. 

About two days .liter .i sliglil tiaum.iiism to llie eye, in it. 1 lion is li-Il, lol- 
lowed bv pains, and Ihi* ioim.ition ol an absi ess, and laiei .m uh er The 
diagnosis laii only be m.ide 1)\ ifu* nin lOMopual or cultural eNaiuiiiatioii ol 
scrapings Irom the idiei or ot tlie pus troiii the abscess. I lie treatment 
consists in eiirelling and applxiiig «i lotion ol silxer nitrate .iiid aliojiinc drops. 


Ocular Nocardiases. 

Aclinomyi otic (onjunctiMtis was fii.sl destiibed bv Demieheii in iSy<), 
aotinomyeotii ('urneal uheis bv de Ik rnarxtinis and de Donna in ix^>5. and 
iiiili.iry aLlJiioniycolK inetastases in the i lioroid b\ MiillM' in i<)03. Con- 
jiinclivifi.s due to .V. //i/AN'op/'/Jh / Jias been refolded by laegard and Landiieu 
ill igii. " » 

JCver sirue the days ol ('i*soin 111 1(1/1 lachrymal lorierelions haxe lioin (11110 
lo time been reiorded, but their painsilic nalun* wms iu»l n*cogni/-exl until 
Gruby in i8.|S loiind that they were really lungal in origin. I his lungiis is 
known to bo Cohnislyepiothri.r fnersteri. 'J he eonerelions 0( cur 111 the loim ol 
minute grains in the lachrymal .sac, from wTiicli they inn easilx be removed. 

Ocular Moniliasis. * 

Monilia albicans Itobin, 185.}, one of the organisiiLs ol * tlirii.sh,' may very 
rarely attack the conjunctiva, as first descrilH*d by PiehU-r in 1895. puses 
due to Monilui tropicahs CaslelUiii and other spivics liave been si'cii by us in 
Cevloii. 
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Ocular Olenoapormlf. 

So far, only one case ip the cornea is recorded. It was found in 2910 by 
Moraz. 

Ocular Sporotrichosis. 

Sporotiichal infection of the eyelids, conjunctiva, lachrymal sac, and iris 
have been recorded, but are as yet rare. The first case was found in 1905 
by Danlos and Blanc, the second case in 1908, the third in 1909. Four cases 
were recoiQefl in 1910, and three in 191 1, and several in 1912. 

DISEASES OF THE EAR. 

The diseases of tlie ear in the tropics require more attention 
thsui has hitherto been bestowed upon them. The majority are 
believed to resemble those found in the Temperate Zone. A few 
remarks will be offered with regard to the diseases of the auricle, 
of the external auditor^' meatus, and with regard to ear complica- 
tions in tropical diseases. 

The Auricle. 

Deformities of the lobule are common among Indian girls and 
women, who drag thb lobule into a long, pendulouc loop by means of 
heavy golden ornaments. <»r, failing these, by pii'cos of other metals 
or even wood. A similar condition is rei>orted by Ca^^tellaiii, 
Bland-Sutton, and others, as cH'curring among the Masai and the 
Kikuyu people of East Africa. 

Nepaul Tumour.- "In i«S33, ('aiii})bell, and in 1835, Bramley, drew 
attention to a peculiar disease of the skin oftlie auricle which was 
endemic in the village of Nilkanlha. situate* in one* of the Nepaul 
valleys, at the fool of the. Sheopuri Hills. The. disease begins as a 
small firm swelling of the skin on the external aspect of the auricle, 
which is clastic to the touch, and which increases until it reaches 
the size of a pigeon’s egg in four to I’ight weeks. It is adherent 
to the subcutaneous tissues, but is slightl}' movable. If it grows 
rapidly, the superjacent skin becomes bluish, and a painful feeling of 
tension is produced. If tin* swelling is punctured, a thick whitish 
fluid exudes. It grows until it reaches the size of an orange or of a 
child's head, and it may attain such a size that it readies to the 
patient's shoulder. After a time its contents soften and become 
absorbed, while tlie sac of the tumour .shrinks, leaving the ear 
much^lhickened and shapeless. Usually both ('ars arc affected, 
and sometimes a siaxession of tumours, ope after the other, may 
take placb. The causation is unknown. It is more common in 
women than in men. Campbel^ thinks that it occurs associated 
with goitre, which would suggest a parasitic causation, but Bramley 
is opposed to this view. 

It is curious that there is so little literature on this subject, and 
that neither Sclieubc por ourselves are acquainted with any further 
papers describing this disease. 

14201112. — Lipoma oi the lobule of the ear, often on both ears, is reported in 
Loango. This tumour may reach the size of a walnut or a child’s head, and 
is thought to be due to the fact that the negroes bore their ears with thorns 
or with pointed strips uf palm-leaves, which are retained in tlie lobe of the ear 
for some time. ' 
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FIbraiurta* — We have often met with soft small fibromata 
attached to the lobules of the ears of tli^ negroes on the Gold 
Coast, which can readily be removed. Perhaps the lipomata of 
Loango are really soft fibromata. 

Keloid. — Keloid is met with on the auricle in West AfricaCln natives, 
arising aftex insignificant wounds, such as car-picrcing, etc., and may 
form large tumours. ’ * 

External Auditory Meatus. 

Fordgn Bodies are commonly met with in the trQ|)ics, and may 
consist of animate objects, such as beetles, flies, etc.; or inanimate 
obj^ts, such as pieces of wood, etc. Usually their presence can 
easily be determined by inspection, which should always be carried 
out before any treatment is resorted to. The first treatment should 
be to attempt to wa^h the body out of the meatus by means of 
hot boracic lotion and an ear sjTinge, unless tlu* body be a pea, bean, 
or grain of maize, l)ecause liiC'C would become swollen with the 
water. Under these circumstances, it is lietter to instil some 
glycerine mixedVilh a little rectified spirit and solution of cocaine, 
which causes them to contract, when a earner s-hair brush dipped 
in thick collodion may b<* cari'fully ajiplied to the object. Alter 
waiting a little lime for the collodion lo set, tractif»n can be made 
and the object removed. I'uiling tlu's(‘, attempt^ must be made 
to remove the body J)y (luye's feneslralc'd forct'ps, Politzer's gouge 
forceps, Troltsch’s aural luM)k, an aural eurelte, or, in the case of 
impacted bodi(*s, t be electro-magnet . ff t here is much swelling 
of the mucous membrane of the })as'^age. it may be necessary to 
apply a solution of cot'aiiu' and adr<‘naline, after which extraction 
may be attempted. It is oftciii advisable to administer an anes- 
thetic if a body is im])acted in a child's car. If all attempts fail, 
an operation is necessary.wliieh is generally pcTformed by d taching 
the auricle from behind and ex])osing tin* bone wall of ilie externsil 
auditory meatus, a port ion of which is removed if necessary. 

Animal Parasites.- Apart from for(*ign bodies, the following 
animals have been found parasitic intlie external auditory meatus: 
Cheyletida : C. kcylctm, (\ erudihts Sclirank, 17R1. Tyroglyphida : 
Rhizoglyphtfs parasiticus Dalgetty. 1901. Demodicida : pemodex 
foUicidorumSim^m, 1842. Larvfc i>elonging to thfi Anthomyid®, to 
Sarcophaga carnaria I jnnseus. 1758, to Wohlfariia magnifea Schiner, 
1862, and to Chrysomyia maceUaria Fabriciiis, 1794. 

Otomyeods.— Otitis externa parasitica, or otomycosis, is fairly 
common in the tropics,* and is due to a number of fungi, amoi^ 
which may be mentioned: Mneor pusillus Lindt. t886; 
corymbifera Cohn. 1884; Lichtlmmia /( mosa Lindt. i88() (these cause 
otomucormycosis); Saccharomyces ellipsoides Rhees. 1870; MonUia 
rhoi Castellani, 1909; AspergiUm fumigafus Fresenius, 1775; As^er^ 
giUus niger von Tieghem, 1867: Aspergillus flavus De Bary^ iwo; 
Aspergims malignus Lindt, 1889; AspergiUus repens Dc. Bary, 1870 
(these cause otomycosis aspergillina). 
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These fungi cause mild iuflcimmatioiis of the external auditory 
meatus, and are found /lot merely in n»itives. but also in Europeans 

If they grow sujx'rficially. they cause no symptoms; but if they 
penetrate into the mucous membrane, they give rise to itching, and 
sometimes to p«iin. If th(*y glow into the cerumen, they may give 
rise to blocking of the pas'-age. ami cause tinnitus auriuni and 
deafness. • * 

On inspecting the ear, it will be seen that the wall of the audit orj^ 
meatus is covered with a wliite oi black macerated mucosa. The 
diagnosis can hv made* by microH'oi>ic;Ll (‘X.nnination, and, if neces- 
sary, by cultivation. Tlie treatment i^^ to syringe witli a watery 
solution of peroxide ot hyilr(»gen, or peroxide solution (2 parts) and 
alcohol (i part) once or twice a lay, lollowed by the insufflation ot 
boracic powder. f»r. if there i eczema, some boracic ointment. 
Damond recommends injecting i few dro}>s of a dilute soIuti(»u of- 
sodium iodide, followinl by th* injection of th(‘ same amount of 
12 volumes hvdiogcMi peroxide*. 

Hypersecretion. - Iil\ee.'^si\(‘ •-irr«*tion of t ])r(Hliicts of theceru- 
miiuais and st'baceoiis glands nf ihi* xU-rual auditory meatus is 
common in tin* tn»pi< s. and is probably iiduced by some hypenemia, 

perhaps in ]»art du iirilatmg ind ]>arlly the hot, damp 

air. As ;i rule b(»l .irs aia* ath giving rise* to a smsatioii of 

fulness ,md heaviii m head ' ion in hctiring. and tinnitus 

aiirium. and more lan ly to antophniiv while ])aiu is rare, tliough 
neuralgiil may oe< ur, and re-lle\ e<nighmg. TIk* diagm>sis is easily 
made iiy se<'ing tlie bi<iwuish-reil or bku mass lilliug uj) the 
meatus. 

If the plug is soft, it c,m e.isilv be reinova-d l>y warm syringing; 
if lim'd, it requires to be sciftc iied bva warm M;lnti(HioJ bieaibonatc 
of soda (20 grains to 1 ounce ol wateri or glycerine oi borax, and 
then to be remo\c‘(l l)V svriiigiiig. If diMliic-.s persists alter the 
cerumen has been leinoved. it is iiec e-sarv to inlhite the middle ear 
by a Polil/.er’sbag, which mn.sl be nsrd with rare. 

Otitis Externa Circumscripta. HoiK due to Ha* entrance of 
pyogenic germs into a soba<'eiMis gland or hair-follichi are not rare, 
lliey usually cause much pain, wliich is aggravated by moving the 
jaw or touching th<* auricle, and may cause toothache, salivation, 
and vertigo. 

Th(' treakmeut .-honid be to relieve i)aiii liy coeaim*, and the 
meatus sliould be light ly ]>a( kf*d wit li gauzi- soaked in weak carbolic 
lotion. Later an incision may be ifimle into the boil willi a Dundas 
Grant's furuncle knife, and the m<*atus dressed with carbolized. 
glycerine on gauze. To relieve the irritable condition of tlie meatus, 
which often persists after the boil has Ix'on relii'ved: a little cocaine 
or boracic ointment confibin(*d with lanoline may be applied, and a 
general tonic prescribed. 

Oiltitf Externa Ossifloans. -Muller lias described a difiuse inflammation ol 
the mucosa of tlio external auditory meatus in the tropics wliich often invades 
the pciiohtcum and leads to ossification, and may cause cxosto.sis. 
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Deaf and Dumb. 

The number of deaf and dumb pe«)pl(‘ is re?ntiv(‘h' liigh in certain 
parts (>l the tro2)icsr -r-.i,'., in Cryloii tlicrr arc t) deal and dumb 
males and 7 females out of 10,000 jicimihs oj cadi sex. dn India 
there are 6 males and 4 ft'inaU-s out of n),n(») ]»(ts()iis of each sex. 
Th<i e is a deaf and tin mb scJjool in (‘eyioii. . 

Mdnidre's Disease. 

Ihis disease, whieb is cliarartcri'/i'd by severe liniiitii^, an<l vertigo 
is oftim met with in Uk; tropics. It occurs especially 111 ]>l.nUers, who 
are (‘Xjxwd to the inidil.iy -uu. I lie palu ni^ iicipienlly recover 
on their return to llie 'I’eini>eiate Znjie. haige doses of bromides 
are useful. 

EAR COMPLICATIONS OF TROPICAL DISEASES. 

Leprosy. 

Tile lnl)ule'^ ol* the ear are <‘>])ecially li.d>l(‘ to lu* Jittacked in 
iiibeiiular lepiiwv, and aie iisiially leli li.iit> and thickened when 
tile (list a.M* ha*^ abat ed. 

Quinine. 

The* prcihmgc cl or c'ouMdc i ahh* um* ol cpiiniue may cause simple 
hyiMTiemia i*l the laliyimth, and may In assc*eiated with* middle- 
ear congestion, a*, de'^ciibed by KindincM. 'fhe sym]>toms arc‘ 
risiially tinnitus anrium and deafness. It is bilateial. and cennes 
on gradually. 'I he (piiniiie should be sio]>ped, ami bromide of 
amnioiiiuin ])r<‘H ribi'(l. .iml altei ward- eiicininiue, assm iated with 
bromide-, mav be adiimiNteied. 

Arsenic. 

A native (reatinc'Ul loi tar disC'aM* in llie Dutch i'lasi Indies is 
by the a])pli<-ai ion of a ])owd( 1 . WaitUigangpuK er. c'oulaining some. 
90 to ()() ])er cent, ol aiseiiious acid. Accopliiig to l^n iijamiiis, this 
may le.id to dc^^lriict ion ol the amicle and olilileralion of the 
exlcmnl audilory inealiis. with '-cmelimes neciosis of the bone, 
and even fatal luemorrliagc from tlie internal carotid artery., 

* Malaria. , 

T^i*])oils of supjmnilive otitis iiK-cli«i luing cjuisdl by iiialaria rnnnot be 
ac(e]>U*(l as ])ro\t*n, Imt nilennitUnt wtalj'ia. uiUmiv.ii lent jhuh Usol deafness, 
and labyriiilliiiie v<rlj{;(i may he ol niaUuial uiigin, e’^pctially jI relieved by 
(puiiino. 


* DISEASES OF THE NOSE. 

Disc'ase of the' nose- i.s inlinuitely conncc'litl with disease of the 
ear, and to a les- degiee with disease of tlie roiijuneliva. The 
acute c.atarrlial rliinitis. or common cold, may In; induced by pro- 
longed exposure to the sun's rays, as well as to chills, and is in every 
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cafe an infection, though it is difficult to deteripiAe the actual' 
micro-organism causing the disease. The commonest organism is 
the Micrococcus catarrkalis. The tropical affections, are, however, 
described in Chaplci LXXXI., p. 1875. 
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CHAPTER XCr 

PYOCiENIC DERMAL INFECTIONS 


L'rcliininiiry rcnuii ks— rvoj»i*nu- iiilrc^tion^ '11k* ])yiisps - 'I'lic pyo"t*nic lolli- 
LiiliU's— '1 lit* j»yoKi*nit il«'i niatitt's- - KfltTciicfs. 


PRELIMINARY REMARKS. 

In this chiiplrr we ii hrirf ivviow of tJie inoro import iiiit skin 

diseusosof tlietro])ics. As this Manual is not a work on skin diseases, 
but is intended for the tro]>ic*alpraciitionisr. wo have arranged those 
disorders from the standpoint of the practical physician, and have 
avoided a scientific classification. The chiipters include pyogenic 
infections; fungal diso«ises, with tlie mycetomas considered 
separately ; the dorinatites duo to jdaiits; ulcers: the dermatites 
caused by animals; disorders of sweating and of nutrition; and 
miscellaneous and cosiiKjpoliiaii diseases. 

PYOGENIC INFECTIONS. 

The "kin diseases wliich we eather logi'llirr under thi" heading 
fire all cau^cid by the pyogenic cocci, and may !)e distinguished as 
follows:-- 

A. Skin b(;tw<’en tli<‘ juim.irv lemons not inflamed: - - 

I. Non iolIicul.il- The Pyoscs. 

11. Follicular The I'nllicniiles. 

B. Skill prim.'irily inllamcd- 'The Pyuf^cnic Dennaitlcs, 

THE PYOSFS. 

Definition. — A is a non-follicnlar dermal infection char- 

acterized by the ajiju’.arancc. on a])parently healthy *skin. of 
vesicles or btilla*, the content" of whieh ra])idly become puiiileat. 
It is not associated witli general sYm]»toin". exce])l slight fever 
in the early stages at times, and is due to llie action of ]>yogcnic 
micrococci. • 

Remarks.- Tlu? of t his varii't y <»f diTiiiiJ affect ions is * Pyosis 

fftansoni/ named in honour of Sir I\itrick Mansou. Ci.f'.M.tS. 

Varieties.- A number of 'j>yosi‘s’ an* known to exist in tjie 
tropics, anil these may be differentia led from one another as 
follows: - 


.J017 
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A. Prifnary lesions usually smaU : — 

I. Situate typically in axillarjr and crmal regions, with- 
out crusty lesions— Pyosfs mansoni. 

11. Situate on arins^and legs, with thick crusty lesions— 
Pyosis tropica, % 

III. Situate on palms; rare; no crusiy lesions — Pyosis 
f^'palmaris. 

B. Primary lesions usually lar^c : — 

I. Typically bulhe "without briglit yellow crusts— 
corlctii. 

II. Typiciilly Lirge vesicles forming circular bright yellow 
crust \^-Pyosis discoidcs, 

Pyosis Mansoni. 

Synonym.- Pemphigus c<»iit.'igiosus (Mdusoii). 

Definition. - Pyosis mansoui is a pyosis with j)rimarv lesions, 
usually small, but mixed with bullai and affecting the axillary anti 



Fig. 794. — Pi'osis Mansoni. 


^oMo-crural regions. It is very common^ in^t he damp regions of 
jElte tropics. 

BOstoricai and Geographical. — This dermatosis was first described 
by Manson under the term pemphigus contagiosus. It is very 
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coixmion during the hoi season in China, the Malay Peninsula, 
C^lon, and Southern India, and probably many other parts 
of the tropics. Castor has reported it from Burma. Very often 
epidemics occur among the crows of nicn-oi-war stationed in the 
tropics, as observed by Clayton, or in oflices, as observed by 
oursdves. ^ \ • • 

JBtiology. — ^Manson'^- found a diplococcus; other observers have 
described Leishmania-like bodies; in Cla^doii's and our experience 



Fig. 79 1 a. — Pvosis Mansoni. 

Same rase lus Fig. 79<j. but more nidgniliod. 


1^' the examination of the conUmts of the vesicles shows the presence 
of cocci generally Ranged in jiairs, and having often a gonococcus- 
like shape. They arc, however, Gram-positive, and in cultures 
present kH the characters of the Autococcns aureus and albus, 
disease is probably spread by contact. 

Symptomatology.— The affection has nothing to do with that 
group of dioeases to which writers on dermatology apply the term 
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* pemphigus/ for it is much more closely related to impetigo, of 
which we consider it to be a varietj\ The eruption attacks gener- 
ally the axilla, the inguinal and crural regions, from whence it 
often extends to tlu' abdomen .ind back and limbs, rarely affecting 
the face. It is extremely comagious, and is generally more severe, 
in individuals wlio jKTspire ])ro(us<‘ly and suffer from ])rickly heal. 
Tlu; erii]>lion is made up of tlatt*‘iied. roimdisli ve; .ides/ which 
cpiickly cmlargi- to tlu* sizr of ;i small jhm. \'ery large, flfibby, 
pemi)higoi(l bjilhe may t)«'cur. bill iiol very l^^<plently. The 
contents are at first ti.nis])arent. but soon become turbid. The 
vesicles are olien snrroimdrd by a ]iiiikisli or reddish iiitlammatory 
halo. On being piick«-d. the \esicle collai)s<-s. 'flie eruption 
does not usually aileci the geiiei.d herdil*. but may be very ])(t- 
sistent, and m.i\ be ioliowrit bs uo]>s 4>i boils. .\s so 4 »n as the 
]Mtieiit goes to tJ'e liilk or i<i .L co4)l climate it disap])ears sjxm- 
taiieoiisly. 

1 Jicit tlie mal.iiK 1-^ 11.1 r.'l\ :i ivjm- o| ]i\osu nr im]i*.'lii'0 «!iu* t«) llie iisTtnl 
imiijenji .slinw.i l»\ .omc i ;i ,i-.s |iu-s(.|iiin^ llic on llie 

fixiUary irnmns, iiuil :,nu!i cilo i m tluiut'li laielv »l llie sfiiiii* time boils 
on tlioaiiiis iiml leg'* anil iiii|iet:i>infiic| legions on tin* lin e. 

Diagnosis, 'lliis is gciiendly easy, the only dirfienlly being with 
ehicki‘n-pox. The .ibseiice of fever and the situation of the vesicles, 
wliich in pyosis inaiwun usu.dly a])]»ear in the crural tir the axillary 
re.gions. howevia'. should be snllicient to exclude this. The absence 
<»f criisly li'sions ihtierent iates tlie disi-asi* Irom the (.oniniou tyjie 
of imjteiigo < outagios.i. 

Prognosis.' lie 'inpnon xny pirsisteiit. l)ut does not affect 
111*' geiuTal health, exii’jii wJieu <*om])liraiions such as boils develoj). 

Treatment. -In s« \eie caM '- :re.iiiiuiil by an autogenous vaecine 
may be tritxl. laieallv tlu* alfecied regions sliould luj disinfected 
regularly iwic** daily with a Mention ol ]MTchloiide of menairy (i in 
2,t)oo). e.irbohe acid ])er cent.), j'* ! mangan.itc of ])ota.sh (i in 
4 , 0001 , hydrogen ]»eroxide fio peneiit.). cyllin (1 in .)oo'), lysoJ or 
lyso;onn (J to 5 l*<r tent.!. Alter this ihe \esicles aie jnicked, and 
the jxirls again w.isherl with the tlismiot taut . an antiseptic jicnvder 
being then thi<'kly apjdied, siu'li as: - • 

\» ii'i li.ii 1 (lull 1\ 

I' iii(i]ili( n 
I till j \ I'll. 

Deiiiifiiol 
'lab 1 \eii 

In siunc patients ii?i ointiiK-nt (< uiuplii‘u. ■> per rent.; protargol. 
5 per cent.) answers belter; tlie j.nitarKnl eintinent slicmkl never be 
usc*^ for tJic lace in Jinr()])eiiiis. as it discolours tlie skin after a 
limcj. It may be noted tlial in om exin rienec tlie while precipitate 
ointment (i jier eenl.), wliieli is so eflieacious in the usual im 2 >eti^o 
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of tMfe Temperate Zones, lias very little or no effort in pyosis mau- 
soni. Affcr the oniplion has disappeartul. jt is advisable to use 
some Ccmdy’s fluid or otlicir disiiifcotaiil in the bath to ])rcvont 
relapses; and. if the skin is not too lendiM*. a fonualiii soaj) may bi? 
regularly used. The uiidiTclo thing should bi- regularly dui?led with 
one of tlic above po\vd<TS. 

Pyosis Tropica. 

Synonym. — I*yosis r.aslcllanii, Knnmog.da iilrer'^, Pyosis Caffra. 

Dolinition. — Pyosis tr<»])ica is eliararieri/.cd bv tlu^ jirese.ure of 
nninerou'i crusty lesions on the legs and arms. (Mii^rd by ]jyorocTi. 

Historical.— Under the name 


'pyosis tropica* Tastellani de- 
scribed in nyx) a skin disease very 
common in Ceylon and Soiitliein 
India. In Ceylon it isealled bv lln* 
naliv(»s Kiiniiieg.ila sore, as it is 
especially common in tli.it district. 
PyoMs {ro])iea IRis bcrii ie]>oricd 
Irom oUkt lro])iral ronntries It 
has been oliserved. in in 

Tripoli by Gabiii and SalxOla: in 
the Anglo-Kgvpli.in Siulan by 
('lialiners and < )’h’‘arrell. ni in 

Soutli Afriea by Uieoini, in Kiih; 
and by Piji <'r in m)i«S. 

etiology, riie ilise.ise is ]irnb 
ably due to tin* nsinl pvtigeniV 
coeei, and is allied to tin*- ordinary 
impidiginons and c('llivinatons 
conditions, tliongli innrli more 
severe. Chalmers and O larrell 
grew an organism Irom llieir rase 
whieh. differing somewlial Irom 
the oilier species of anrococnis. 
was called by tiiem Aiirococcus 
Iropicus. It was held to be causal 
because a vaccine madi* from it 



rapidly cured the Ci'ise. but bad no t'lo 703 —Pyo.st.s Tkopica. 
effect on a case of Nile boils; but ’I'hc white ]i.ilehes .in* m reality 
in other cases other varieties thick wliowenisis. 


pyogenic cocci may bo causal. 

Symptomatology.— The ]>atieiit, generally a young b(»y or girl, 
though adults may also suffer from it, presents on the legs, arms, and 
occasionally all over the btxly. exccjjt tlu; (ace. numerous crusty 
lesions, occasionally rupia-like, of a dirty blacki.sh or yellowish 
colour. If the thick crust is removed, a shallow ulcer with an 
irregular margin and granulating fundus will be seen, or a small, 
flattened, or hemispheric nodule the size of a pea, with a pinkish, 
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smooth surface. Besides these large lesions, small yapulo-v^cles 
and minute pustules are often present. The larger ksions are 
frequently surrounded by a halo of hyperpigmentation. There is 
severe pruritus. On healing, also, the ulcers and nodules leave a 
zone of hyperpigmentation or, more rarely, di pigmentation. In 
chronic cases plaques of hyperkeratosis may develop, especially 
on the exterior regions of the arms and the elbows. 

Diagnosis. —On superficial ex:imination, the disease mi^ht be 
easily mistaken for frambocsia. In contrast to framboesia, the 
ulcers are superficial, and the nodules, wjieu present . are generally 
smaller, have no moriform .surf ace, and in scrapings from the lesions 
the Treponema pertenue Cas'(*ll.iiii is absent. From scabies it is 
distinguished by the absence of burrows and absence of the Acarus, 
From ecthyma, to which ii is clos<‘ly rcil.ife'i, the condition differs by 
the fact tha*. on removing the crusts, bc.sidos the ulcerative lesions, 
rather large, smooth hemis]>luTic iumIuIcs mr»y be seen. 

Prognosis.- -TIk^ disease* i:, verv ])(Tsist(‘nt, but the general 
health is not affcj'ted. 

Treatment. -li ihsi »si* is uo( ]>ro])i*rly* treated, it has a 
tendency to become < hi on: . Tiisoin«MMses tlie o]>sonic treatment 
gives satisfactory results. 'I'he vaeeine should be preivared with 
staphylo«’ocei grown fn»i ih(‘ lesions. It has been usf^d by 
CasteJlaiii with g<»0(l resnl in fevlon in i()io, by (‘lialmcrs and 
O’Farrcll in 191J, and by Piipci in ('halmefs and O'Farroll 

gave with success 25<* millions of .111 autogenous vaccine to an 
iidult, and repeated it in three days: Fijper treated children with 
4 to 5 millions of an autogtuious strepiDcoeciis obtained from a 
case, or by a mixture of strcptorocci and staphylococci. The local 
treatment consi.sts in removing the (TusIs by soaking them with a 
salicylic oil made, aeeonliug to the f<»lh)\ving formula: — 

Aci<li sali( vln gr. xxx. 

Old rii nil f|.s. 

Olfi <)liv;r ad J^iv. 

or bv compresses soahi'd in lioi Inin lotion. 

All the lesions are ilien <lisiiif<*rte with a solution of perchloridc 
of mercury (i in i.ooo), carbolic acii (2 pcT cent.), cyllin (1 in 300) 
or permanganate, of potash (i in jj,ooo). A slightly antiseptic 
ointment is then applied, such as curophen (2 per cent.), iodoform 
(2 per cent.), protargol (5 per cent.), calomel (5 to 10 per cent.). 
An ointment which in our experience is often efficacious is ^-naph- 
thol gr. ii.-v., acidi carbolici gr. v.iX., vaselini ad 31. 

Pyosis Palmaris. 

peSnitlon. — Pyosis palmaris is characterized by the presence of 
.’#iiEnerous,' discrete, (X)nical. white pustules, which do not form 
! jp^sts and which appear on the palms of the hands of native children. 
: * Btstorleal. — ^Thc disease was described some ten years ago by 
I^Castellani in native children in Ceylon, where it is rare. 
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Cttouitology^ — So far it has only been recordod in Ceylon. 

®tlolOgjrrf— Pyococci are present in the legions, but may not be 
the true cause. 

Symptomatology.— -With little or no* pruritus, discrete, conical, 
solitary pustules appear on the palms of the hands. These-pustules 
do not coalesce or form crusts, and are not surrounded by a zone 
of hyperaemia. • • 

■ Diagnosis. — ^It is distiiif^uished from scabies by the absence of 
the acarus, from rin|2;worm by the absence of a fungus, and from 
syphilis by the uselessness of the specific treatment. 

Treatment. — Vaccines may be tried. 

Pyosis Corlettl. 

Synonyms. — Impetigo bullosa. Impetigo contagiosa bullosa of Corlett. 

Definition. — Pyosis corlclti is an acute, conlagioiis, bullous pyosis 
beginning "on any region of the bculy. and rliaracterized by tlic 
presence of rnedimn-sizeiraiul large biillic arising on seemingly 
healthy skin, and.eaiised 1)y*/li/rnrerr7/5:*wn//t.s*(Dyfir. 1805). 



Fio. 796, — ^Pyosis Corletti. 


Historical. — In 1899 Corlett degcribed a conlagious bullous erup- 
tion as being endemic in Florida; later Singh in India invited atten- 
tion to a similar disease. In 1912 Reguzis described an epidemic 
among Europeans ip. Cairo. In 1915 Chalmers and O'Connor gave 
a description of 'an epidemic of this disease as seen in the ist 
Battalion of the Suffolk Regiment in Khartoum. 

etiology. — ^The causal organism so far found is Aurococcus nwUis 
(Dyar, 1895). It is causal because (i) it is the only orgwism 
pr^nt, and is found in the youngest vesicles; (2) it wasobtainable 
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from all the eases of tlie KlAirtoiim epidemic, and a similar organism 
was found by Corlettr but not fully defined ; (3) a vaccine prepared 
from it cured the j>at ients quic'kly. It is. of course, possible that the 
s.tiue clinical coiTclc'ition may be c.aiisc‘d by various, as yet unknown, 
allied organisms. 

The Khartoum (‘pidenii<' wms traceable to a ciise of * Nile boils,' 
(Mused by'tlic same oigaiiisin. 

Symptomatology.- The iiunbation ])eri(«l is iinknown, but in 
some cases the initial lesi(ni is a small pa])iilc on the head or chest, 
wliich is so (piickly followt'd by an ontl)reak of biilhc that the 
erupti<»ii is well d('vel(»]M‘d 111 two da^'S. 

Th(^ essential feature of the eruption a bulla arising on 
appar(Mitly In^altliv skin, and nuMsunng about 2 cm. in diametci-, 
but associat(‘(l with some much larger blebs measuring about twice 
this size, and also '.mailer bulla* which ra])idly imTcase in diameter. 

A bull.i a])pear'. to s*ai t as a small v(‘sicle situate in the epidermis, 
containing a clear, wati-ry lliiid. This vesicb' ray>idly increases in 
stze until it forms a* bull.i. the walls of whicli aia\firsi tense and the 
coul(Mits watery, but l.itcr they b«*4'(»nie Ihiccid and the ('ontents 
]>urulent. 

The bull.i bursts, the coiitiuts ^•'>c;l])e, and the legions dry u]) 
and disapjie.'ir, usu.illy without foimiug a scab, but in tbe case ot 
the. Lirger lesions it leaves l»chind it a lert.du .nnount of daik dis- 
coloration of tlic skill, indicating the atfcclcd area. 

If a bulla is])rii'kcd it is found to have a gla/i'd, ])arcliment-like 
base. The edges of tin* India are aKo oliservcd to be uluhTmined. 
and it is a])pareut tli.it the iiu'reasr in si/i* from a vesiele or small 
bulla to a Larger one is bv the spreading (uil wards of the edges. If 
scratehed. excoriations .iiid iTiists arc formed, but crusty lesions 
arc rare and, wlnm ]iresi nt, onlv sliglitly develo])cd. 

The bulla* are situate m(»st abiindanlly on the thighs, back, and 
chest, and less abundantly on the neck. arms, and legs, and more 
rariily on the fare and he.ul. I he .axillary and scroto-ernral regions 
are singularly free from the disc'aso, only one ease showing a slight 
amount of the eru])lion at the margins of tlie axilla?. 

ThcTe are no constitiition.il svinptoms. and only r.arely do cas(?s 
eoinydain of a slight amount of ilcliing, wliicli is ]>robabiy due not 
so much to the crn])tiou itself as to the rubbing of the clothing 
producing slightlv raw areas wlH*re bulla.* 'Iiave burst. WIu*n this 
takes place, small scabs are apt to form, es]M'cially if the patient 
scratches the area, but they ar(*\*ntin*ly secondary in nature and 
not part of the true erupt ioii. 

The differential leucocyte count based on i.ooo cells is: — 

. * • r 

^ Pblymorphoxmclcar lcutocyt(*s 86-7 

Mononuclear leucoc'vte.s .. 3-8 

Largo lymphocytes ’ . . 4-4 

Small lymphocytes . . 3-2 

Kosinophilc leucocytes .. 7 -9 


Total •• 


9 m 


100*9 
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DUignosis.~Thc important diagnostic characters of the eruption 
are the ateence of constitutional disturbance, tJie sibsoncc of severe 
itching, tlic presence of relatively large bulla* arising from api)JU ently 
sound skin and not surrounded by inflamed areola*, the absence* ()f 
marked incidence on the axillary and scroio-cniral regions, the 
absence of crusts and of streptococci, tin- presence of Aurococcusi 
mollis, and finally the ready reaction to treatment by a vaccine 
prepared from Ihfs organism. 

i\Differential Diagnosis.- 'I'he differential diagnosis must 1)0 made 
from impetigo contagiosa, dermatitis bullosa ])lantaris. pem])liigus 
aentns. and j^yosis mansoni. 

It can readily be differentiated from im])etigo contagiosa by 
the absence of crusty lesions as a rule, and l)y the fact that 
even when the* youngest v<‘sicle is examined by Saboiiraud’s 
m(*tliods no stre])tococcns (‘an be found and only Amococcus 
mollis (Dyar). 

From dermatitis bnllosa ]>lantaris ii may be distiiignislied by not 
attacking tin* soles of the fe(*t as f.ir as lias b(;en r(*('or(h*d. by not 
extimding betwe(*n the toes, and by the abs(*n(‘e ol streptococci and 
E/>iJcrmnpliyton cruyis ('astcllani. 

From pem])liigiis aentns it (‘an be re(‘()gniz(*d by tin* abs(*nce of the 
seven* const itnlional disluibaiii c. 

hVoin ]>yosis mansoni it ('an be dilfiTcntiatcd by the fa(*t that it 
does not b(*gin in the axilla* or scroto n nral regions, and that it 
but rarely, and tln‘n lightlv. attacks those ])arts wliiciran* the 
}>rimary seat of Manson’s j)vosis. 

The ])rinci])al feature of the eruption in Mansnu’s disease is 
flatleiu'd, roinidish \ esicles w hich enlarge to the size of a small p('a. 
while large, flabby. ])ein])liigoi(l bulla- are lan*: but in this eruj>tion 
large pem]»higoid bulla* are common. In Manson’s j)V(»sis the 
vesich's are often surrounded by a ])inkish or reddish inflammatory 
halo, wliicli is absent in the ])res(*nl (Tii])tion. 

Complication. Itrnptions of boils may occur. 

Sequela.' --Wh(*n cases are not lreat(*d by vaccine* therapy there 
appears to be a liability to boils as a se(pula. 

Prognosis. — ^Tlic ]>r()giiosis is excellent, as the,* disease is rapidly 
cured by a combination of vaccine and local therapy. , 

Treatment.-" The be'sl form ol treatm(*nt is to jirepare a vaccine 
which is to be adminfslered in 200 and 450 million dpscs, with 
intervals of two to three days between each dose. 

Tn order to expedite tlie cuit; local treatment is also useful, 
and this consists in pricking each blister and catching the exuding 
fluid on swabs dipped in i in 1,000 lotio hydrarg}Ti per- 
chloridi. • 

After pricking, each blis1;cr should be thoroughly disinfected with 
the same lotion, and be dusted with some antiseptic powder, the 
cheapest, but not the best, being boric acid, while the same yrith 
starch should be used for dusting the clothing in order lo attempt 
to prevent^the spread of the infection. 
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A vaccine prepared from a case of Pyosis corletti acts also generally on cases 
of Nile boils, and vice versa, * This is easily understood, as the two conmtions 
are due to the same orgs^sni — Aurococcus vfiollis (Dyar). 

Prophylaxis. — ^The important points in the prophylaxis are to 
realize that the disease may originate from a case of boils, may cause 
no symptoms, and may be. overlooked. 

* Pyosis DIscoides. 

Deflnltton. — Pyosis discoides begins as a generalized vesicular 
eruption of fairlj^ largo roundish vcsiidos, which rapidly become 
purulent and then dry, forming circular, discoidal, bright yellow 
crusts surrounded by a slightly hypiTa*mic zone and associated with 
pyogenic cocci, and in the earlv stages often accompanied by slight 
fever. 

Historical.- I'liis enijifum was found by Castellani in 1914, [in a 
man in Ct*vlon. and again 111 the Balkans. 



tUi 797, — PyOSI-S DlSCOiOhS. 

(From a rough sketch made by an Austrian prisoner in Macedonia.) 

I 


Aitiology. — Streptococci ard staphylococci have been found in the 
lesions. 

Symptomatology. — The symptoms may be discussed in two 


stages:— 



Stage . — ^There is a 


profuse generalized eruption of fairly 
)T which arc flaccid. 


lari^ roundish vesicles? some of 

biage of Discoidal Crusts. — ^Tlic 'contents of the vesicles are at 
first ‘dear, but soon become purulent, and then dr 


e pn 

circular, discoidal, bright yeUow crusts, firmly em' 


up. forming 
ed in the 
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dtepef layers ef the epidermis, and often surroimded by a hyperamic 
halo. When these firmly fix^ crusts are removed, shallow circular 
ulcers with slMfl^y defined edges are producefi. 

General Symptoms. — Constitutional symptoms are of Ihc slightest, 
but during the first few days of the eruption there may slight 
fever. 

Diagnosis. — ^The definition indicates tlie principal charjicters of 
the complaint. As regards the diflereiitial diagnosis, this must 
be made from chicken-pox, in which the bright yellow, discoidal, 
deeply attached crusts are absent. 

Treatment. — The treatment advised is i per cent, white precipitate 
ointment. 


THE PYOGENIC POUJCULITES. 

Tliese are pyogenic affections of the hair follicles caused by cocci. 
The following varieties may be differentiated 

A. Deep-seated in the hair follicle; f)ccur imywhvre- -Tropical 

boils. ^ t 

B. Superficially situate in the hair folliile; found on the legs 

and thighs— folliculitis of the legs. 

Tropical Boils. 

Synonyms. — 'fropical furunculosis, Nile boils, Mango boils. 

Definition. — A tropical boil is a deep-seated purulent inflammation 
of a hair follicle due to pyococci. 

Remarks. — Furunculosis is very common in the tropics. It 
does not differ from what one sees in Rur«>pe except that it is often 
of much severer type, and lias a great tendency to spread all over 
the body. The individual boils are frequently of very large dimen- 
sions and extremely painful. There may be fever. 'J'he condition 
is very common in people who perspire much and suffer from prickly 
heat. 

Aitlology. — It is due to staphylococci. Carbuncle, especially of 
the neck and gluteal rtjgions, with <lcep infiltration and multiple 
openings, is not r<irely associated in our experience with ordinary 
boils. The so-called ‘ Nihi boils ’ have b(‘on examined bactcriologi- 
cally by Chalmers and Marshall and by *\rchibald, and have been 
shown to be generally caused by Aurococcus mollis (Dyar, 1895). 

E.Blackdescribes under the term* furunculiis conlagiosus 'a benign multiple 
furunculosis observed by him in Brazil.^ 

Treatment.— The quickest and most reliable method of cure in 
cases of multiple boils is, in our experience. Wright's vaccine 
treatment, the vaccine being prepared from staphylococci isolated 
from the patient, or being prepared from organisms known to occur 
in a given district. When this treatment cannot be carried out, 
the administration of fresh yeast, half a wine-glassful twice daily, or 
of yeast preparations internally, will be found to be useful in some 
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rases — two or three ceridin pills twice daily. Iflithyol tablets 
(gr. V.), twice daily, may alst) l)e given, or calcium sulpFiide (gr. J) 
may be administered, luit their lu'iieficial effect is doubtful. Diluted 
sulphuric acid (ni w.-xxx.), well diluted, every four hours may be 
tried. Occasitmally a small boil may be aborted by applying a 
droplet of pure carbolic' acid by means of a pointcul pencil of wood 
drilled iMh the centre of the papule*, or four or five drops of i in 30 
solution of carbolic acid may bt* injected beneath the boil, or 
Unna*s carbolic and men ury jda.ster may be used, or sjiirit of 



camphor may bt* applietl s(*\t*ral tunes daily. For tdd indurated 
boils the coutinuous a|)plicaiifm of a caibolic lotion (2 to 5 per cent.) 
on lint occasitni.illy ('aiis«‘s them lo become absorbed. Large boils 
in which ^uj)puration has taktm jdacc should be opened, but it is 
a mistake to tipen them too sottu. .As a ])rcventivc, a salicylic- 
alcoholic lotion (I to 2 i)er rent.), iiserl after the daily bath, is 
advantageous, and it is also advisable to iist* a little Condy's fluid 
or cyllin in the bath. 

Stanoxyl by the moufh only is not satisfat lory, but is said lo give good 
results when administered in Uiths. 
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Purulent Follieulitis of the Legs. 

Definition. — purulent iuilammalion attacking many Juiir 
follicles of the legs and tliigJis. 

Historical and Geographical. — 'I'ln* condit ion is i-Mrciiiely common 
in Ceylon and Soutlicrn India, in ilio fornn r cs])ccially among the 
moormen.' It was investigated by ('astrllani some years Mgo. A 
very similar or identical condition has been noted |)y R. Cranston 
Low in Scotland in miners working in inin«‘s lliM>d«*d with water. 

/Etiology.-- -It is apparently due ti) th** n^u.d j)yoge,nie cou 1. 

Symptomatology.- Tlu ]>atienl ])reM*nts on his legs- esj)e<iallj 
the extensor region niiineious wlnti")! emiical jiiistiiles. liacli 
pustule is]nerce(l by a hair. The]nistulesi einain. .is a rule. sej)arate, 
do not increase nii^ize to an\ evti'iit. and do not coale.sce nor foini 
crusty lesions. After a liim* the skin ol the legs ni.iy show .1 
peculiar ])archinenl-like a]>pe.'ii .iiu e. 'I he I'xaniinal ion ol tlie jnis 
contained in tlie pustules sIm'W.-^ the pn*sence ol llie ordinary 
sta])hylocorci. , 

Prognosis. -The di*>easc\ if left untreatid. runs a very long course. 

Treatment,- -The treatment eoiisists in de]>ilation. aj)]>lieati(m ol 
antiseptic dn^ssings. ainl. latcT, the ap])licalion of an antisejilie 
ointmeni or j)asle. In obstinate ra«iis tlie o])sonic treatment. 
c.'irri(*d out willi a vaccine piepared fiom the stapliyloeoeci grown 
from the. lesions, gives good icmiIIs. 'I‘he following u hlliyol a])])li- 
c.ition may be found useful: bhthyol. 2 drai'lnns; glycerine, 
I ilraehm: distilleii watei to 1 omu e. 


TIIK rVOC.KNK' DKWMA'iriKs. 

Definition. The ])yogeiii«' (leiiu.iliies are inllaiimiat ions ]>re- 
dominantly ol the surlaee ol tin- skin, whu li .ire e.iiisrd by the 
])Voeoeei. 

Remarks. The old Inm ee/nn.' w.is iiiti odiiei il by .-l^tins of 
Arnida. in tin- sixtii n iituiv Im the bi caking fnit ol burning, 

itching, non-nlceral ing vesiiles. and was used by Willaii for an 
cru])t ion of niinnt e vesicles, non conUigioiis, elosrly ci owded 1 ogellier, 
foriningthiii Hakes .iiid eriisis when the Ibinl tliey » onlaiii is ab>H)rbed, 
and (Inc to irrUatimi whetluT inlcrnully 01 vxlrnuiHy ajjjdied. 'I he 
causes which Willan had in mind were meieiiiy ap]»lied iiiteinally 
and tlie rays of the sun externally. 

After years of eonlusion the model 11 leiideiiey i^. to consider that 
the word ' eczema ’ is a cloak foi igiioiaiiei . 

In lien of il the woi d ' di*imal itis ’ m.iv he emj)h)yed. if by this is 
meant an inllamfiiatioii piedomiiiantly ol th<‘ siniai'e of the skin. 
So ilefiiKxi, dermatitis may be classilied inlo -^ 

I. Dermatitis due to ela'iiiit .li 1 .miscv. 

Dermatilis due to ]ihv''i< al 1 aiises. ’ 

j. Dermatilis due to i)arasites. 
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The term eczema should only be used when the practitibner is 
unable 1 o assign its proper cause tea dermatitis. The term is tl^ere- 
fore a cloak for ignorance of the causation of the dermal condition. 

In the present section wc are considering a part of the third class 
of dormatites — viz., those due to parasites — and in particular that 
subclass which is brought about by the pyococci. 

We. however. proi)ose to further restrict our remarks to merely 
the streptococcal dormatites, and will consider tliem under two 
headings— viz. 

Primary Streptococcal Dcrinatiles. 

Secondary Streptococcal Dormatites. 

The PkIMAUV SlHEriOCdCCAL DEKli^^TITES. 

Definition.- -A prini.irv stro]>tococc aJ dormatitisisan iiiilammation 
prcdominaiitlj' of the surface of the skin, localized or generalized, and 
caused by strcj)tococci. 

Remarks.-- -Streptococci appcju: to have b(‘en* first observed in 
cutaneous lesions by Crocker in 1881. and to have been later 
identified by Brockhart as Slrepiococcns erysipclatosNS Fehleisen, 
1883. Later they were carefully described by Whitfield, Colcott 
Pox, and many other observers, including oiirseh’es. Colcott Fox 
classified slrei)lococc ill skin lesions wjth those which occur in the 
course of grav** systemic alfiM-tioiis, those wliH'h are lesions of the 
hypo lerin. tliOM* winch are iniinary, and lh(»sewlncli aie secondary 
cutaneous lesions. 

Witli regard to the primary strt'ptoeoiraJ derinatites, these are 
sufficiently numerous, luit lor our ]iresent purjaise we will restrict 
our attention to those found 111 the tropics, which are dermatitis 
veldis, dermatitis pralensis, aiul dermatitis cupoliformis, which may 
be distingiiisluvl from one another as follows: — 

A. Nodules not produced : — 

I. Begins as ajlargo blister or bulla, and forms a super- 
ficial sore wit h ragged edges, and a fresh clean floor 
in recent , or a p«irchment-like floor in old cases — 
^ Dermatitis veldis, 

TI. Begins as a small irritable papule or papuJo- vesicle. 
whi<h nlceralt's, glazes over, spreads, and finally 
* gives rise t o an area defined by a raised margin, inside 

which are fissures and iilceraled anias, and often 
ill later stages pai>illoniatoiis oulgrowtlis — Dermatitis 
pratensis, 

3 .' Nodules produced — Dermatitis cupolijormist 

Dermatitis'Veldis. 

Sjuioiiyms.— Veld sore, Barcoo rot. Gift zcct, Brand zeer. 

Definition. — A primary streptococcal dermatitis characterized by 
- the formation of a bulla, followed by a superficial sye, which 
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becomes very chronic, but docs not lead to papilhiry acanthotic 
formations. 

Htetory.— For long the Bushmen of the region known as Barcoo 
Rive?, North Queensland, have suflered from sores which they call 
Barcoo rot. In the Transvaal the inhabitants arc afflicted with a 
sore which they call * gift zetar ’ or poison sore, while in the Free* 
State the residents are attackccl by a similar sore whicli they call 
* brand zeer * or burn s<jre. 

In 1901 Ogsloii and in 1904 Harman reported upon tliesc condi- 
tions under the name ‘ veld sore/ a term used by thv. iMiglisli settlers 
in South Africa. Harman further 3)rovt*d that it was the same as 
Barcoo rot by the evidence of Australian Buslimeii wJjo Jiad suffered 
from the one in Australia, and from tin; other in South Africa 
recognizing them as tin* same. In BLu'k g.ivt* us Jus personal 
experiences of Barcoo rot. In 1917 Marlin met with a similar 
condition in the Anzac Mounted Division operating in the desert 
east of the Suez Canal, and again it was recognized by the men who 
had seen or experienced Barcoo rot to be the same complaint. 

Climatology. — Tlic disease is known to occur in Tropical Australia, 
South Africa, Egyjd, and Equatorial Africa. 

etiology. - -Harman o])tained staj)liylociK:ci and strcjjtococci from 
his cases, lie w.is mcliuod to consider his yellow sta])hylc»coccus 
as the causal organism, and t'alK'd it Murococcus vesicans, but it is 
more, probable tJial the oausid ag\*ut the. streidin-occus wliich 
may be known provisionally as Slyopioioccus vcsicans, and wliich may 
be only a synonym lor some more, fully worked out sjiecies such as 
5 . vcrstiiilh Broadhiirsl. The discus** can be re3)rodii(‘ed in 

man by inoculating the lluitl of the blisters on to a raw i)lact‘ in 
the skill. 

Pathological Histology.- -'ilic Ircsh unopened blister has been 
studied by Harman, who louiid that it occurn-d in the layers of the 
epidermis. The stratum coriieuiii is laised, forming tlic r*)of of tlie 
blister, which begins as a (deft in llu* stratum lucidiim. The epider- 
mis is never wholly absent from tJic floor, which is comiKised of 
swollen cells of the stratum lucidum and stratum granulosuni. The 
dermis shows a inocleiate degree ot leucocytic invasion bimeath 
the floor of the ulcer. Cocci in the form of diplococc^or short cliains 
are found in spaces between tlie cells of the ei)idcimis. 

Symptomatology. — The dermatitis begins by the patient fetding a 
pricking or burning sensaljoii in ^omc part of the body. On ex- 
amining this, he finds that on the site of some small abrasion there 
is a little blister surrounded by a hyii(Ta*mic zone. Tlie blister 
quickly increases in size until it may attain that of a shilling, but 
more usually it grows slowly, and when the size of asixpenny-]>iecc 
is reached it usually bursts, setting free some sero-puniJent fluid 
and forming a superficial ulcer with a red floor and roundish or 
somewhat festooned margins. 

The floor of the ulcer remains dry like parchment. The ulcer may 
be painful, '.but, especially at the beginning, there is frequently 
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more itching than pain; The proximal lymphatic glands lilay f>e 
enlarged. Several sijch sores may be present at the same time. 
The liands,' forearms, feet, and legs arc mostly affected. Harman 
has scon as many as twenty sui h sores on one man. The duration 
of the aVfeciion varies bet\vc'«*n one and three months, but occasion- 
ally may last as long as six months. 

Treatili€fnt.--'l'lio corrtjct treatment is by vaccines, cither auto- 
genous or from a locally prepcirc'd slock. The local treatment con- 
sists in keeping tlie sore^ dressed with anliseptic lotions, such as 
perchloride ol mercury (i in .|.on(»), or in washing the sores with a 
disiiihTting lotion, and then applying an miliscinic jnwder, paste, 
or ointment, such as euro]»lien (i to ) ]'»er cent.), iodoform (i to 3 per 
cent.), protargol (5 to 10 ])er cent.), (»r c.ilomel (5 to 10 per cent.). 

Barcoo Sot. 

For the hmsous gixt'ii above we consider P>arcoo rot to be a 
condition identical with dermaiids rclJis. It must, however, be 
admitted tliat the iFe.scri])iions given by <ome authors may include 
other conditions 1 m ir <*xamj»le. l^latk described it as forming a 
crust which becomes larger, tliiiker. and harder until horny in 
consistence and difficult to remove. There is very little itching or 
pain. 

PaiTi 'States that the term ‘ J 5 ,»n ou rot ' veiy Incsoly applied. Accoiding 
to him the origin.il * rol ’ w.is sein\\' Owing to the impi )vetl 

eoiLdilioius o( living .scuivy ilis.ipptMird, .md the youngei Ruslimcu applied 
the miiiie to any siipeitK i.d obstin.ite soie. 'I wo umditions at least are 
now covered l>y llie term: a se.isonal slapliyloi (u Ctd infeilioii, oerurnng 
generally 111 the auliimn, and a deep-.se.it I'd tnc]ioj>liyLo.si.s of the haiid.s. 

Dermatitis Pratensis. 

Definition.-- -Dermatitis jirateiisis is a jirimary streptococcal der- 
matitis charactei ized by starling as a juipule s])t eading by ulceration, 
and forming in late stages .icanthoiic jiapillary hirmatiojis 

Historical. Tin* flisetise has lu-eii studied l>y Castellani in I£c]ua- 
torial Africa nmd by Chalmers and Aichdiald 111 the Anglo- F-gyptian 
Sudan. We give it the name dcrmatilh pratensis to bring it into 
line wijth the otlier dermal ites. 

etiology.- --I'lie causative organism is a strcjilococnis which can 
be found jn tln^ polymor])honucJear leuctK.ytes. in the lesiims, and 
can ea.sily be grown in ])ure culture. In some cases in ilic Anglo- 
Egyptian Sudan the. oigaiiisiu oKaiued was SirepUKoveus versatilis 
Broadhurst, 1913, which is a normal denizen oi equine fjeccs, from 
which the infection probably comes. Its* ausal 1 elal ionship depends 
upon not mcrtdy its jireseiic*: in c;ises ol the di.seast*,, but upon the 
fiict that Veaccines prepared from it will (piickly cure not inei*ely the 
person from wliom the growth was olitained. but other patients also. 

' P|{thologicaI Histology.- When .se* lions are made along a papillo- 
matous ])roj(ii*tioii of the acaiuhoih* viu"ie.ty it vrill be seen that tlie 
^ter covering is epidermal in nature, and that, buperficially, it is 
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covdTiid by masses of st'-alos. both on its free surface and on the sur- 
face looking towards another process. • 

This epidermis shows the defect of cornificatioii called ‘ parakera- 
tosis’ by Aiispitz, while with regard to the rote there is a certain 
degree of acantliosis. 

The coriiim is full of dilat(‘(l vessel^. and is aKo sliginly.a'demalous 
and fairly c‘dhilar. *' * * 

The cells consist of forms with a large, well-stained nnch'us and 
a Iringe of cyto]>lasm. which an: su])]H>sed to he derivi'd from loii- 
ne('tiv(! tissue cells. Plasma cells and mast c«‘lK may also be seen, 
asimay an occasional ])olyinor])honnclear lean cxyle. 



7i)«i -- l>i-KM\riri'^ 


Turning now to the iiou-])apiIJomatons regions, lliere is a well- 
defined ejiidcriuis with ])arakeratosis and acanthosis, while the 
cellular infdtration of iln' corinm is deiisiT. It is somewhat 
cicdcmaloiis. 

Raw arc.as show j)ar.tktTatoses. whicli are distingnisln^l by the 
extraordinarv ilovclo])ineiit ol tin* acanthosis. 

In the region wliere tin* epidermis is missing all trace of a normal 
corinm is lost suj)erficially, and iis ])lace is taken by a iihroct*lliilar 
exudate. 

Embedded in this I'xndate can In* seen ilie rem.iins of tlie acan- 
thotic prohmgalioiis of tin* epidermal ct*lls. • 

In this Jibrocellnlar nia.ss lie numerous blootlvessels filled with 
corpuscles, whih* patches of serous exudation can also be obser\Kid. 

The cells of the mass are hirgely composed of the same cells as in 
the corinm of other pieces, but the amount of polyniorpliomiclear 
• 128 
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leucocytes in certain regions, and Acre especially superficially, is 
marked. *• 

In the dc(^cr pai*t of the seel ion isolated pieces of the ordiilaiy 
c.onuec.tiye tissue of the coriuin c.an he seen, wliilc finally, in the 
deptli of the section, well-dcfiiu‘d coniKicti\'c tissue is seen containing 
here and tliere scattered collections of cells of the same nature, as 
already described for oHut portions of the tissue. 

Thc*swe«at glands arc much d^imaged, and surrounded by cells 
of the usual type found in these lesions. 

Still deeper one meets with fatly tissue, between the cells of 
which lies an accumulation of the typical celU of the lesion. 

Symptomatology. — The eruption begins as a small pruriginous 
papule or papiilo-\ esicle, wliicli inenases in si/e ami ulcerates, scabs 
over, and e.xtiMids at its margins. Wh(*n lully developed it is 
surrouiuled by a raised margin, liehiml which small papilla* may 
be noted, which in older tases give* rise to very distinct papillomatous 
ontgrowtlis. The surface of the son* i> c()m))os(‘d of deep fissures 
and a few ulcerated areas, which exude a seious fluid, which is apt 
to form crusts. These ulcerated areas and fissures are separated 
by Ollier areas coated by a thin e.i)i<lermiil covering, which gives rise 
to a fc«lse i^ealiiig appi'arnnce. The whole condition spreads slowly 
from the margin. 

Diagnosis.- his is '.uHiciently elliM'ted by the table given on 
p. 2030. 

Prognosis.- jiro^uoMs is good providid that the ])atient is 
otherwise healthy. 

Treatment.- 1 he best iKatment is, wiilimit dtuibt, an anio- 
genous v^accim*, but a ])olyv;ih*iil local (/.ii., inadi* fiom local strains) 
vacTine acts quite well. 

We generally giv<' m millions to eommeme with, then 50. and, 
if necessary, 100 milli(»ns. 

The .affected ])ar1 in chronic cases may be j>ainted with iodine and 
a dry dressing a])plied. 

Dermatitis Cupoliformis. 

Synonym. — 'I'rojical ecili3’ma (Caslellani). 

Definition.- Dermatitis eiip(»liformis is cliaracterizcd by com- 
mencing if s dusky red macules, which are follieiilar or jierifollicular, 
which citlier disapj)ear or slowdy become cuj)oliform nodules, w'hich 
after a time break dow'ii and iikeiatc*. 

Historical. — This dise«ase w'as first dc\seribed by Castcilani in 1914 
as seen mostly in Eurojjcans in Ciylon. Subsequently lie met 
with the disease in the Balkans. i.- 

Climatology. — So far it is only nqiortcd from Ceylon and the 
Balkans. 

^Etiology. — It is caused by a s*r(*])iococcus belonging to the erysi- 
pelatous group {vide Chapter XXXVI., p. 929), which is named 
S. trnpicalis Castellani, 1914. 
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Symptomatology. — ^The disease begins as superficial, dusky red, 
follicular, or perifollicular slightly itching nfiicules on the feet and 
legs. Some of these spots disappear, while others become slowly 
larger, raised, hard, infiltrated, and cupoliform. reaching tie size of 
a pea or a small cherry. After a time the centre of the nodule* 
breaks down and forms an ulcer, with a reddish floor and^mdermined 
edges. 

These ulcers are somewhat painful and very slow to heal, and when 
this does take place it produces patclies of liyperpigmentation. 
The course of the disease is very long, lasting at times more than 
a year. 

Diagnosis. — ^The characteristic features of the eruption are the 
presence of raised, hard, rather large cupoliform nodules, some of 
which show a central ulcer with undermined edge^s. 



Fig. 800. — Dermatitis Copoliformis of the Foot 


The differential diagnosis lias to ,be made from* Oriental sore by 
the absence of l-eishman-l)onovan bodies. • 

From ecthynia it may bo distinguished by the absence or rarity of 
the pustular lesions with a brownish crust. In ecthyma the initial 
lesions are always pustular, there being^ generally discrete flat 
pustules; when ll^csc rupture a brownisl crust is formed beneath 
which suppuration goes on. In the conditio^) known as ‘ ecthyma 
gangrenosum/ occasionally met with in cachectic cliildren, csiiccially 
during convalcsamcc from varicella and other exanthemata, ^thc 
initial lesions arc vesicular or pustular, and no nodules are present. 

In pyosis tropica the ulcers do not sliovr undermined edges, and 
pustular legions are present. 
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In ptiYuleni JolUcuUHs oj the legs tlfcrc are no ulcers, "only pustules 
pierced by hairs being^'prcsoiil. 

Prognosis. — The condition runs a vi ry long course and is difficult 
to cure, Miih‘ss treated by an autogenous vaccine. 

Treatment." An autogenous vaccine is the (‘inrect lreatm(‘nl, and 
generally* i)roduces a cure in t\\«) to three .'n ecks. Local treatment 
by antiseptic lotions is also recommended. 

The SE( (indauv Siummohu c ai Dekmaii'ies. 

Only t\V(» forms «)f this alfeditui i inn ern us, and l)i»tli are second- 
ary to infectious with Kpidcnnopliylon cntris Lastellani. They are 
dermatitis interdigi tali'- an<l derniatitis Inillo'-a |)l.intaris. 

Thev may be diifermg ])liasi ot tin* s.nm- alh'riion. but tl.ey can 
be dilfeieiitiated as follow^ 

A. Situate primarily between the toe.s. I>ulla* absent — 

DcrmiilHis i nicrdigilitlis. 

B. Situate primal ily on tlie soles. Ibilhe pj'esent— 

hullosa plantaris. 

Dermatitis Interdigitalis. 

Synonyms. Dermatitis iimo-*a ol tin* toe<. Mango toe (Ley Ion), 
Lrieiia (Brazil'. 

Definition.-- Dermatitis mti'idigit.dis is a sir»‘j)to( oci al deimalitis 
sei'ond.iry to »lu infeet ion of tiu ]).u!s Ixiweiu the toes c.iused by 
EpidcrniophyUm critns (\istellaiii. 

Historical. This titteeiiou. whn*h is pojiularly known in ('I'vlon 
as* Mango tot*,’ wms lirsi br(»ught into pr(»mmeu(e b\ Sabourauds 
observation tliat the primary < .him* was an iiifei tion by Kpidermo- 
phytoH cruris Castellani. In igm ( asiellaiii loimd iJial vi'iy often 
then: w’as a secoiulary Mre])loc o« < al iulertioii. 

A sdinrwhat Miiuhii' atLi'ctidii \\.is by Maitin Costa 

in jjnizil, wlio stall'd (1 ki 1 itii loiiditifiii w.is \ri\ iiuniDoii anioTi^ natives, 
who (filled It' tiieira.' He believed ii lo bu (-aiised b\ the lieavi perspiia- 
tion, and au'iiimilatioii ol dust and dirt bi twevii tlie toes. 

Geographical Distribution.- It is extremely (ommon in Southern 
India. Burm.i, Ctylon, and many other tropical countries, being 
the cause of great diseomfoil to ]Luroj)^an residents, especially 
during the hot season. 

biology.-- The condition sefni.-^ lo be a ])yogenic infection, 
starting gimerally on slight lesions ]>rodnct'd by a localization of 
Epidermophytou cruris Castellani lo tlu* toes. This localization 
of the fungus w'as first observed by .Salionraiid. •The fungus per sc 
in this situation giveft rise to v(*ry slight symjitoms \ery often only 
some scaliness and pruritus. 

symptomatology.-- “Tilt? patient first complains of great itching 
between the toes, w'ithout there benng present any papular or 
vesicular lesion. On scratching to relieve this itching, portions 
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of th% epidermis become removed, and small, superficial, red, irritable 
abrasions arc seen. These become severe, aji^l deep, extremely pain- 
ful fissures appear between the toes in alniost all the cases. This 
dermatitis is difficult to cure, but disapj)ears rajndly on the patient 
going to the hills or to Europe. It may remain quiesceiif for long 
periods, and then reapj>ear again. During the periods of quiescence 
some pruritus may occasionally be felt, aiirl tlic skin between the 
toes may easilj^ crack or be slightly scaly. 

Treatment. — ^I'his consists in keeping tlu*. patient at rest for a few 
days, dressing the affected ])arts continuously with diluted carbolic 
lotion (J per cent.), or resorcin lotion ({> to 1 ])er cent.), and later 
applying a zinc oxide ])ast(‘. h*iz(‘liiie cri-am, or a bismuth boric 
ointment (bismuth subnitratis. gr. xxx. : acidi borici, gr. xv. : 
vaseline, lanoline, fiii The stockings should be wliite, and 

should be changed at least twice d.n'ly. and should be boilwi before 
use. If a fungus is found in the loshnis, an antimycotic treatment 
should be carried out when the acute stage is oviT. or during the 
quiescent periodic ])y rii<‘aus of silver iiitr.ittt per cent.), or a 
strong solution of pota'^sium ])cnna ngan.it e (gr. xxx. to ^'i.), 
painted on once or* twice diiily: or tincture of iodine may be used 
if the li'sioiis are dry and tluM*e are 110 excoriations. 

Dermatitis Bullosa Plantaris. 

Synonym. -hoot-tcttiT (('antlieb 

Definition. DtTiualiiis bullosa ])lanlaris is a s'rcptococcal 
dermatitis, often secondary to an infection ol the soles of the feet, 
caused l>y EpidcrninphyUm cruris Castellani. 

Historical and Geographical Distribution. This affection was 
first described by ('ant lie in China, but cases are met wilJi in all 
tropical countries. 

Etiology. The disease is jaobahly a streptococcus infection, 
one of us having isolated a very virulent stiaiii of the germ from 
the ])lebs of a iiiiniber of cases, fii several of our cases tins strepto- 
coccus infection develo])ed on some su]HTlicial lesions due to a 
localization of Epidermophyion cruris Castellani to the soles. 

Symptomatology. -It commences with ble])s 011 the soh^if the 
foot. The blebs ullimalely lireak. and by-and-by Ware scaly Hakes 
of skin form, and extend all over the sole and betweeij the toes. 
There is intense itching. ( Iccasionally tlie condition .sprotads to othci' 
parts of ihe body. It usually iHes away in tlio cold season, but 
recommences in the liot season. According to Cantlie, patients 
who have returned to Kuro])e see tlieir affection rea])pearing r(^gu- 
larly every summei' for ten or twenty years after le.iving the trojnes. 

Prognosis. — The condition is ol difficult cure, and relajiscs occur. 

Treatment.— -In the acute stage* the patient must siav at com- 
plete rest, and antiseptic dressings, such as nuTiiu-y perchloridc 
(i in 4,000) or carbolic acid (J per cent.), applied contimiouslv. 
Liitcr a lead option (liq. pluinbi. Tdi.* nq- destil. ad 5X.), and still 
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later some antiseptic powder (dermatol or zinc oxSdrt may ^ 
used. In our cases ointments were always badly borne, in 
mild cases we advise taking a foot-bath twice daily in warm iwic 
(i per cent.) or permanganate (i in 4,000) solution, besides wmcn 
the blebs should be priced with a sterile needle and toucbw witn 
a solution of permanganate (gr. xx.-xxx. to si.), followed by dressing 
with zinc •oxide, dermatol, or some similar powder. 

If the eruption develops on lesions due to fungi, when the 
stage is passed off, an antimycotic treatment should be earned ou 
by applying with care, and very little at a time, a silvCT nitrate 
solution (3 to 5 per cent.) if Ihere arc moist lesions, or tincture o 
iodine if the lesions are dry. 

Cantlie recommends the application of pastes and plasters as 
Manson advises the use ol a daily foot-bath of a 2 per cent, solution 01 
acid for half an hour. 
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Tropical dorniatomy^'oscs — Tiiwa i ruri.s-- 'luua alba -'riiic-a albigona — ^'rinca 
.'>aLK)iirau(Ii Iropa alis- -'I pu-a nigru (ininata- -'liiu-a capitis tropicalis — 
'J'lnea Ijarba* Irapicalis- - 'ripcatilionini- - Tiium unguiuin Iropicalis — Tinea 
imhruaia — Tinea inlersei la — 'Iim^a ilava— 'I'lnca nigra -- ICryihrasma — 
1 blastomycosis — Sporcinclif»’'is- CrypiiK olcosis epi(lt rmic.i— Intertrigo 
.saccharnmytetu a ■ Asjiergillosis- - 1 Viininlliusis-- Acladiosis — Crypto- 
coccosis ep id ermun Pinla I*ie<lra — Tiic hoinyiosis— Rarer nochilaV and 
gummatous alfr( tions ol hqihoinyi etal oiigin- Releri-m es. 

TkopU'AI tlcTinatonivc oh V tluit is sn sav. ln)]nr;!l skin diseases 
caused bv fuii^i tliuii IhieKTia- iii.ivlu* classified ;is follows: — 

Tropical 1 ijekmatomyc sks 

runi> t astfllani, « ominon variety of 
I iiua c inns (dbobit' ii( h'l. 

/'/>. ffntu'ti ( nstell.iiii, 1007, \arioty of Tinea 

( 1 III IS. 

/./». tubruw Castellain. \ij( c), variety of Tinea 
1 rims. 

7 \ lifdoforwtULs ( .ist( Haul, ipii, \ai*nl> oi 

'J'liira I runs. 

r, mactaifvt }n Ca^tcllani, if/'S, vaiiely oi 
'I iiH‘a rilbn. 

/’. r///izsc/£f/w.s Xi* iiweniniis, lO*'?. I'mea albi- 
gi n.i 

1 ) lo fiini V. l’l:niihiOiii ('f)>li11ani, iei»'S. 'I'lnea sabou- 

gc'Tiii.s J- /fif/frntojihvtoH oniili liopii iili.s. 

bang, i>'70, iruhtt- 7 ityh.vmsr ('a.stcllani, 11/ .S, ' 1 'iiu‘a xiigjo- 
y>//i 7 ei/ Malms ten, 1M45. rirmiat.i 

M iirnsitntum tirubv. V . i oudnm ii\t Joveiix, oiu 
/ violufrum i(/i2 

/ . ri'jlact tnu I It »d in . 1 (i> • j , \ a r. dt ( ulvans 
Casu-llaiij, 101 I 

/. .urrit t haiini'is ami Marsball, 

/. dt<caidt's S«ibouian(l. k/'Cj 
f . vioUtctuw liiiilin, var. hhar- 

ton»fjtu<r< lialTnei.s.md .Mai donald, 
lyiS 

T.'pnlyf’vttum rnbiiiil, lynci 
7 I' xsiccatum 1 'ril ui ru , 1 yoy 
^Miirosponfm Jlavcsccns V.iJorta, 1912, variety 
of Tinea c apitis and 1 oqioris. 
iEn. iropHulc Castcllani. /914. Tinea iin- 
II. Due lo fungi of the | bricata. 

* genus Evdodermophy--* En, ifidicmn Casteilani, 1911, Tinea ini- 
ton Castcllani, 1909 1 brirata. 

l 2 :«. castellami Perry, 1907, Tinea intersecta. 
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zo\t 


III. Buo to fungi of the| 

genus Malassczia ]- 
Baillon, t 88<> j 

1\'. Due to liingi ot the I 

genus Cladosporttim ! 

Link, 1809 I 

V. J>iic to jungi of the' 

genera Sna hn rom vccs 

Aleycn, itS^S, Cryplo- 
coccus Kiitzing, Ctw/- > 
dioidcs Kixloid nnd 
Gik'lirist, i»'tQ7, Mo- 
nilia Pei'sooii, 1797 


Af. tropica Castellaiii, 191^5. Tinea Hava. 

C. inuHsinii Ciislellain, ic)ii5. Tinea iiigra. 

C. »ittdti/f( 4 S(tmt’nst Veidiin, peeiilisiT 

nudulcir a flee tioii. * 


Several speen 
1 < li 

iiueslig.iied 




V* ] VarK'tii'j. ' of 


VI. Due to fungi ol the 
genus SveaKifu sru'^it 
Into, Tom and 'rre\'i- 
san. iSSo, ami Cohui- 
strt'ptt'ttniA I*iiui\’ ion 


fS. miiiuiiiiFinm Dun hard t, 1^39, ei vtliniMiui. 

.V. rariH 4 ,i'i\iut Jh'imipt, lym, jiixtii articular 
nodules. 

A', ricurti Verdun, igij, nodular atfei lion. 

(*. ti'tmi'i Casiellaui, 1012, trichoinyio.Ms 
.iMllaruin. 

C. thihitii^n l*ino\ .ind Kavaut. lyoc), noilular 
alttflion. 


Vll. Due to iuiigi ot ihe 
genera Spoyotru fmiu 
Link, i8o<), 

\ uilleiuiii, / II 

nuliotliannius i'liiox, 
igii, .^f>piii,ini'p<io 
Daiinei, i <><.;, ( /.o/,. 
spiiuum Link, in 10. 
/itvt wtunmu Link. 

I Soy, .Ida J lit m Link 
1800 


fSpfii'tntlutm In itniiiunn M.ilni-' 
( hot and Kainoiid, iiK>5 
S.Fthtuhi llektoiiiaiid Teikins. 
i « I* •' » 

S. asith'idts Splemhin-, 1011 

>. ///fZ/t /fw/ (‘jiHiidhuii. lyi.S 

Ihwnpotu titiltifit \ in 11 (‘XU in, 

I <)«»(> 

I'iuniiiothammis hyiiititi I'lnoy 
1012 

Siopiiltirif/wis h!t>chi Malriu hot, 
191 r 

C lathspoinim wtuiaijiiSL tiru ;/><’ 
Veidiiii, 1013 

.lutidimr, ladiihniii J’li ov, lyiO 


Vaneties ot 
.‘'])orotri- 
( hosi.'' lound 
in the 

Iroiiics. 


\ anous 
ly])es ot 
guninuitoiis 
effectioiih. 


Vlli. Due to lungi fit liu- 
genera ./<./’»;>;/// //s 
Alieheli, 1723, Strut; 
matocystis (lanui, 
iSfip. Madu}rlln 
Jininipl, 1903, f u- 
didla Driiinpt'. iqo(i. 
Nocardhi 'I oni and 
Trevisan, icS8y. ('nhm- 
shrpinff'yjx Pinoy l oi 1 . 
Sporofrichuut ' J., i n k , 
iSof), MoHiisporiit }n 
Dommlen and Siu - 
caido, i8<}8. (UrMospniii 
IkTkeley and Curtis 
1876 


-/••/'I /c/iV/.'N riiuinpt, ii,o«i ^ 

Sit fit;}h,tti>i sdi's induLih}, I'ld.iin. '» 

Miidim I'tti H.m/fiin J..i\(.iaii, jm«'2 
M. htiiot iilllin|i1. MHO 
1/ to'it m t Niiolleaiid I’iiioy. i*,(»o 

tm/ii/tii niiiUMti/i I'limi])!. lyoti 

/. /f'l Hit ri 111 iiiiipi . loi'ii 
/. Fomalinisiit Ihuinpi. jciof) 

Socardia niaduvir \ im eiit, ^8o| • 

. (Kit f nidi \ rp]>ingei, itS»»ii 
.V. ptili'iiiii J.av( ran. i(»oi. 

.V. /w» 7 '/.s llaiz, 1.S77 ^ 

Ki ii.se, i.Sc»(i 

SpondnchuHi fn Aldtim hot and 

Kainoiid, m,)03 

^folhKspf»rlun} apiospi t witni StU » aido. 
lOfi 

<*lenasporu Ifhartvtiwmsiit I'h.dnu-r'^ and 
Aichils'ild, IQI^ 

G.-sf^wifUii Chalmers and Archilsdd. i‘)i7 ' 


IX. Due to fungi oi tlief, 4 . harb<B Castellani, iy«'7. Aspergillo.sis of 
genera AsprrgiUusj hairy part.s. 

Aliebeli, 1727, /V;/i IR harbo’ Cimlellani. 1907, 1 ’onicillio.sis of 
Link, 1809 I hairy parts 
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... Ms/>»’«‘*J*sMicheli, 1725 
X. Dne to lungi of tfaeJPentetUttmt Link. 1809 


geneia 




\jMfoftilia Persoon. 1791 • 

\Montoyella Castellani, 1907] 


XI. Due to fungi of the 

gmns T»**os/«»n«#i.{ Species as yet not 

XH. Dutf to fungi of the'\ 

genus PUyrosporum U'^^y^osporum canthex Castcllani. 1907, variety 
• Sabouraud, 1903 j tropical seborrhona. 


From tlie above table ii will be seen lhai tropical dermatomy- 
coses $tricto — ^viz., occurring only in the tropics- — are com- 

parativety few. Most of tliem are endemic also in temperate zones, 
though occurring there rartdy, or at any rate less frequently than 
in the tropics. We may mention as examples tinea cruris and 
Madura foot. The sam<‘ remark, however, applies to every other 
branch of tropical medicine. 

The frequency of dermal oinycoses in the tropics is probably dne 
to the hot, damp climate being very favonrabft to the grou'th of 
vegetal parasites. 


TINEA CRURIS (DHOBIE ITCH). 

Synonyms. — Tinea trojiicalis. Tinea inguinalis, Tinea axillaris, 
Eczema marginal urn. 

Definition. — The term ‘ tinea cruris ’ indicatt^s a group of epidcr- 
mophytoses and trichoi)hytost:s which are clinically characterized 
by their tendency to develop on the scroto-crursd and inguinal 
regions. 

Historical and Geographical. — Tinea cruris is extremely common 
all over the tropics; it is met with also in subtropical regions, and 
in temperate zones, being first descrilH*(l by Hebra in Europe under 
the name of eczema marginatum. In 1903, Castcllani, as the 
result of the investigation of numeious (‘ases, came to the conclusion 
tliat it should be separated from the ordinary forms of tinea corporis, 
and MacLeod suggested tlic name tinea cruris for the affection. 
For the fungus most frequently found in such cases, cliaracterized 
by thb yellowish cultures. Castcllani useil tlu' name Trichophyton 
cruris. Pernct found and dcst'ribcd a fungus for which Castcllani 
snggestec) later the name* Trichophyton perncti. In 1907 Sabouraud 
investigated in a complete iiianu(;r the. c ondition in France which he 
called tinea inguinalis. There can be no doubt tliat tinea inguinalis 
and dbobie itch, or tinea cruris, aj*c the same entity, as Sabouraud 
and Pinoy, having compared cultures of Epidertnophyion cruris 
isolated in Ceylon jNith those found in France, *have found them 
identical. 

Castcllani *s further researches have sliown that other fungi 
b^des Ep. cruris may give rise; to tinea cruris, each species giving 
rise to a ^htly different clinical variety of the eruption. 
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Attology. — According to Castellani’s researches, at least three 
different species of Epidermophytons and one of Trichophyton may 
give rise to the" eruption — Epidormophyton }:ruris CasteUani, Ep, 
pemeii Castellani, rubrum Castellani, and Trichophyton nodo- 
formans Castellani — and there are probably several other.not yet 
described species. 

The description of these fungi is given in Chapter XXX\iIII. (see 
p. 1014). Attempts at experimental reproduction of the disease 
made by Sabouraud and one of us in human beings and monkeys 
have failed. 

Symptomatology. — ^Tlie term ‘ dhobie itch * is used very loosely in 
the tropics by the lay public to denote practically any pniriginous 
skin affection. The term is, however, specially used to denote a 
form of severe pruriginous affection which mostly affects the 
inner surface of the thighs, occasionally the axilla?, and, in stout 
women, the regions under the breasts. It is in this stricter 
meaning that the term is used bv medical men practising in the 
tropics. 

The clinical fcSitiires of the affection ('.orfespoiul to Hebra's 
' eczema marginatum.* In a well-marked case the perineum, 
scrotum, and the inner surface of the thighs present ltU*gc festooned 
patches, with an elevated abrupt margin; the wliole of the patches 
are bright red, or, in a later period, tlie margin only is red, while 
the rest of the patch is of a fawnish colour, or even of normal colour. 
The pruritus is unbearable. Owing to scratching, a secondary 
pyogenic inftxrtion or an eczematou.s-like dermatitis may develop. 
The disease, if not properly treated, is extremely chronic; the 
condition improves during the cold season, but gets worse again 
during the hot months. Patients who suffer badly from dhobie 
itch may get almost well in a few days, without any treatment, 
on going to the hills; on returning to tlu! plains the pruritus and all 
the other symptoms reappear. I'he affection lias been known to 
last for many years. It is to be noted 1 hat after a time the eruption 
may spread to the other parts of the body — the abdomen, the 
trunk, legs, etc. In such situations it may develop in rings, or 
may form solid elevated dark red patches; while the disease may 
be clinically indistinguishable from ordinary tinea circinata. In 
some cases, though rarely, the eruption starts on the chest 
and arms, and from there spreads later to the armpits and cruro- 
inguinal regions. * 

CUnleal Varieties. — The above* descript ion mostly applies to the 
diseaM as produced by Epidermophylon cruris, which is tlie com- 
monest fungus fouhd, and by Ep.perneti, In the cases due to Ep. 
rubrum the affcated parts often present from the very beginning 
an eczematoid appearance. The edge is pcihaps not so raised a^ 
in other t5q)es of tinea cruris, but very abrupt . made up of numerous 
rather small, closc-set papules, covered at times by minute bloody 
crusts due to scratching. The eruption may also be present in 
the shape of large complete or incomplete gyrations enclc^saag normal 
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skin. (»r solid ]v.itchcs may he soon. Tlio variety due ‘to Ep, rMtrttm 
has groat teiidoiiry U) spread lo oilier regions of the bodj’. 

In the oases caused by Trichophyton iwdojormans the eruption 
has tliick elevalotl margins, and along the odg(* deej)-sealed nodules 
resemblijig ‘ blind boils * are ]neMMil. the fungus being cajiable of 
attacking the hair Ifollides ‘and having !pyog(‘nic ]>ropcrtU'S. The 
infection ihay siiread from tin* iugninal jregions to other parts of 
the body. \\V have sci n a/Mse jiresenliiig a nodular i rni^tion due 
to this fungus j’n the[gn»ins, and at the saitu- time presenting a 
ly])ical kenon btirba* due to the si.ine org.inij-ni on ila right cheek. 



Fio Soj - DjrtiHjK Itch oi. iiiF Cm ko-Ixi.r jnai Kja.ioNs; Tini:a Cruris. 
]''rnni ilu- s.inn' i .im- ( Iim ntnit (itni C.ist(‘Jl.iiii) as 

I'll 


Regions of the Body affected.- The eruihinn. as already stated, 
i.s generally localized to the <rnro- inguinal and axillary regions, 
hence the name ‘ tinea cruris sen inguinahV Imt the same, fungi 
may .spread in many eases from iIiom- n*gi<;ns t o any other part of 
the body, except tlu‘ scal]». In some few cases the. eruption may 
first appear on the arms oi chest, (*tc.. and tlieji sjKcad to tl.c groins 
and armpits, or may never affect thesi- regions. Hence the terms 
'tinea cruris* and 'tinea ingiiiiudis’ are not altogether apjiro- 
priate, and the term ' tinea tropi<*alis,’ or the native term ' dhobie 
itch,’ might be. used as general terms to cover all llie localizations. 

A localization of great imjxirtance no* erl by Saliouiaud, and later 






COM:!^lirNlCABIU TV 




by Whitfiold.'is wlicn the fungi invade tlie skin bclwceii Hit* tecs 
(tinea in+erdigilalis). In tliis situaiioii tin- fungus -it is gouerally 
Kp. cruris -may remain for year.s, llie iiingns per sc giving rise to 
practically no objective syni]»toni. exrejU jicihaps a little scalinei-s. 
but generally induces very seven- ])ruiiiu>. ^■.•.])eclally in tlie hot 
weather. 'I'iiis localization of the fiingU'^ i--. olt( n tin- slarling-])oin 1 
of secondary bat'ttirial affect ions (-a using a luosi distr<-ssiug der- 
matitis, known t«) I tie jdanters by the iiann- oi ‘ mango toe,’ and 
ab'eady described tuij). 20 gi. 

Communicability. I'ini-.i tnni^ kiuAMi in the I'.ast as dliobie 
itch, from 1 lie popular belief that it is conir.nied liom liju-n which 
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has been i outamiiiated whil'- being washeil by the dhobie (native 
latindrym.inb As to Iiow lar tins luilief is collect we ai't- not in a 
])osilion to say. We ha\e iievir siiccceiled in fiuding tJio fungus 
ill clothes newly received fiom the dhobie, either microseo]>ieally 
or by iiiocul.iling sm.dl portions of the liiu-ii in sugar media. We 
are. howe\er, iiie[ined to think that the jiojinhu belief may to a ( er- 
tain extent be correct. We liave been told by old siitTen'is Irtmi 
dhobie ileh. who used to be fre*pieutly nMiifieled. that on their 
ceasing to give tlieir elothes to the dhohie, and having them wa^sl.cd 
in the house insie.id, the disease did not ag.iiii affect them.'* In 
Colombo dliobies are in the habit of washing the clothes in a lake. 
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or in small pools of water more or less stagnant, It*is certaiii that, 
clothes belonging to, infected persons are washed together with 
other clothes. Dhobic itch is very contagious; true epidemics 
occur in scliools and among solcliinrs in barracks. 

Prognosis.-— If the affection is not energetically treated, it has a 
tendency to become verj- chronic and last for years. Occasionally 

the eruption spreads to the vAolc 
body, forming rings or solid patches; 
at other times a distressing der- 
matitis develops on old dhobie-itch 
patches, due to scratcliing. Tinea 
cruris may disappear during the 
coKl scastui. or when the patient 
goes to tlie hills, only to reappear 
as soon as tlie. liot season com- 
nu‘nce^. During the period of qui- 
(isceiice the skin of the affected 
regions often shoV'-s a brownish dis- 
coloration, furfuraceous, somewhat 
similar to*crythrasma. 

Diagnosis. — ^'I'hc diagnosis is easy 
in recent cases, the festooned 
aj)pearance of the eruption, limited 
bv a sharp, elevated, bright red 
(nlge, being quite typietd. In old 
cases, especially when secondary 
lesions due to scratching arc present, 
the diagnosis may be very difficult, 
the afhiction being often mistaken 
for ei:zema. 

In doubtful cases the micro- 
s('opical examination will be of 
great help. It must, however, be 
noted that in old cases the fungus 
may be extremely scarce, the myce- 
lium being practically absent, and 
only a few spores being found; it is 
well to take ihc scrapings for micro- 
scopical examination from the edge 
of the. eruption. The differential 
diagnosis must be made from ery- 
thni.sma, intertrigo, and eczema. 

In erylhrasfna the patches have a fawnish or dark reddish colour, 
and present often a fine pityriasic dcsciiianiation ; 1?he eruption is not 
limited by a raised Asd edge; the lungi^ Nocardie minuHssiina 
Burebardt is quite different from*thc fungi found in dhobie itch. 

iMertrigo is very common in the tropics, especially in corpulent 
persons. The lesions are very superficial, have not a festooned 
coMrar, and the margin is not sensibly elevated ; no Epide^mopf^iof^ 



Fis 803. — Dhokif. Itch of 
THE Axillary Keoions: 
Tinea Akillaris. 


Case due to fipidermophyton 
crurts CastclUni . 
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or Tfichophyt^VSst fungi are found. Saccharomycetic intertrigo 
is rate; there is up elevated margin, and the fyngus is found to be a 
Saccharomyces (S. samhoni). 

Primary eczema of the scrotum, and of the skin of the thighs in 
contact with it, is as frequent in the tropics as it is in tefnperate 
zones. The eczema is generally of the moist variety; the moist 
surface, the absence -of the festooned elevated margin, distinguish 
it from tinea cruris. As already stated, however, an eczematous- 
like dermatitis due to scratching often develops after a time on old 
dliobie itch lesions. 

Diagnosis of the Toes* Localization. — The complaining of severe 
itching between the toes, even if there are no objective symptoms 
whatever, should in the tropics always arouse the suspicion of a 
possible local fungus infection, ospi^cially if the jialicnt suffers at 
the time, or has been suffering, from tinea cruris, and scrapings 
should be made and examined microscopically. It’ is important 
to make the diagnosis, as by treating the condition the develop- 
ment of that distrq;i»sing dermatitis known as iiifMigo toe (sec p. 203O) 
may often be prevented. 

Treatment. — Our usual line of trealment is as follows: — 

Mild Cases. — A resorcin salicylic ointment applied twice daily: 
Resorcin, 31.; salicylic acid, gr. x.; vaseline, lanoline, aa 3iv. 
Tincture of iodine also is very efficacious, but induces a certain 
amount of smarting, and must be a])plied with care and 'in only 
very recent cases with no eczematoid lesions. In some cases we 
use Vleminckx' solution or lotio calcii sulphurati (slaked lime 4, 
sublimed sulphur 4, distilled water 35; boil together, evaporate, and 
filter to prociuce 20 of solution), pure or diluted. A sodium hypo- 
sulphite solution (sodium hy{>osul])hit(i 3ii., aq. Si.) may also 
be used. 

Severe Cases. — \Vc use a chrysarobin ointment (2 to 5 per cent., 
a good formula being chrysarobin gr. x.-xxv.. unguent um zinci gi.). 
The result is gtmerally fairly successful. The patient should be 
informed that the medicine stains the linen, often irritates the skin, 
which may become cedematous and dusky red, and that occasionally 
unpleasant evidences of absorption may take place, with fever, 
diffuse erythema, and hsematuria. Chrysarobin should never be 
used when there is some affection of the kidneys. The irritation 
induced by the clirysarbbin ointment may be allayed by calamine 

lotion, lead lotion, or an ichthyol ointment i per cent. 

• 

Chrysarobin is obtained from araroba, which is known by the name ot 
* goa-powder ' all over the East. The cnulo goa-powder, ])arily ilissolved 
in vinegar, is often used, but frequently induces very severe inilammatory 
symptoms. 

In obstinate cases we use local applications ^>1 turpentine-oil in the 
morning, and at night a resorcin salicylic ointment; ii the -jpaxis are much 
inflamed, at night simply a boric ointment. This treatment gives jpod 
results. Turpentine is generally well borne, but patients often complm of 
a smarting and burning sensation a quarter of an hour after the appUcath^i. 
Exceptionally one meets with patients who cannot stand tuipentine. 
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Cases complicated unth Eczematous Dermatitis andr VissMftM , — In 
such oases, in our exjxTieiK'o, it is bellrr to iisi* «^t first a soothing 
treatment by leiul hunui, or a Miliiiion of resoivin (J to i per cent.), 
or glyoerin. boraris in roM-walcT. witli tin* object of first healing 
the eczematous hsioiis. Later, to iJie rbagades which so often 
clevelo]) ill the inguinal regitms, we ap])ly a M>liiti«)n of nitreate of 
silver {aiv?.'‘nilr.. gr. v.-xv. : sp. .i tli. uiir., gi.L We touch with this 
solution the ihagaih'S and the inoisi parts: this a])])lication is some- 
wh.'it painful, but the ]>aiu soon disappears, and the fearful itching 
is relieved aliiu»si iiuine«liately: luoHover. the nitrate of silver 
destroys the luugns. At night we, .i]>]»lv a niihl ichthyol ointment 
(i p«T < eiit.) or ha/.eline erc.im all ovei the rni]>lioii; as soon as the 
parts h.ive liecoine les-, moist, wc brgiii lh«‘ « hrysarol)in treatment. 
A ])reeautiou, wJiieh imi-il .d\\.i\s be obMTXed dining and aftcT the 
tre.itineni. to piexeiii lemiectinu is to dust all the undergarments 
with antisepifc' jxavder hu iiistanct'. ^lauson's jiowder (ac. bor., 
zinc. o\., anivh. afi ]». .et[J; s.die\lie ]M)wder (ae. salicyl., gr. x.; 
talei veiiel.. gi.); lueiithol ]>owih r (ineiilhol. gr.^ v. ; alcohol, q.s.; 
talci venet.. deimatol ]M»wdei (dirniatol. gr. x\.: ialei, ?,i.) 

It is advisable t<i wear small ba» hmg- pant.s, wliidi can be washed 
in tlu' house. 

Treatment of (icneralred lUmbie Itch,- W'hen the eruption is 
dtftused all over the liody. the '^inqdeM ireatment is as a rule the 
a])i)hcat ion oi tr. iodi or liii. umU, treating only out' iioiiion at 
atiine A chi vs.iiohin oiiiinieiii (2 i<»5 ]»er 1 ent.i may also lie used. 

Treatment of Dtudne ffdi lon/lreit to the l'oes.~ Ihiiing the ([uie*.- 
eeiit ])eriods. or wlnai then* is onlv ])niMlns ami a little srahness, 

tiiK'iiire ol iodim* may be used, or an 
^4- .deoholie sdliiMou of salicylic cicid 

g. (2 per ( eiil.l. When there*, are acute 

^xmptoms of del mat it is. the treat- 
; meiit must boat tir.st a soothing one, 

CJ^ .IS dr>i« Iibeil on p. 2o ',7. 

-0* TINEA ALBA. 


Remarks.- -Tinea allia is in reality 
gf ^ onlv .1 form of generalized dhobie itch ; 

^ terhi is aj^'iilied to various diffuse 

/ 1' ** hophytic and ejiidermojihytic con- 

.. diti*)iis which give a white ijowderv ' 

A vAKihiY 01 Tim \ \ir.\; id»P'’arance to 1 he skill of t he natives, 
/i/r. nuufudyini c'-astj-llam’ Historical - -This condition was 

first describi’d bj- Castellaiii in 1905 in 
Ceylon. ('as( have bot ii recently rej»orted by TijfHT in South Africa, 
ifetiology.— The coninumest fungi found an* Epidermophyton 


ruhtjfim Castcllani, 1909, and Atrichophylon maejadyeni Castellani, 
1905 {Trichophyton maejadyeni). the description of which is given 
on pp. loog an^ 1016. 
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■ ^pliptoiitatAlogy. — The arms, legs, chest, and occasionally the 
vhcde body, present a diffuse eruption of ^litc powdciy appear- 
ance, this being due to 
the very numerous small 
white pityriasic squamae 
present. The margins 
of the eruption, when 
the causative fungus is 
Bp. ruhrum, may be dis- 
tinctly raised and dotted 
with minute, closc-set 
papules. 

Course and Prognosis.— 

The course is very chronic. 

Apparently tlic fungi liiive 
a disturbing action on the 
production of pigiiiout in 
the skill, and af^<;r some 
years while leucodi^rmic 
patclies may develop, 
in which no fungus is 
found. 

Diagnosis.— This is based 
on the diffuse erupt ion 
with the abundant tiiir 
pit^Tiasic destpianial ion, 
and with well-marked limit s 

— and the microscoiiical Alh\ muc to 

' hutm Casteli/ 




Fio. 806.— •T^nba Alba, 


exuinmalion. li is quite easily 
iii^Mshrd from tinea ini- 
hiic.ita by Iho >i(iiiain:r being 
]»ilyrKisi<\ veiy small, eusily 
detached. In leucoderma the 
surface is snu>oth. no sc^uanuc 
being present and no (ungus 
found. As already slated, 
however, if tlie eryptioii is 
left untreated for a long 
time, leucodermic patches may 
develop. 

Treatment.- Tlie best tieat- 
ment is by a chrysarol>in 
ointmenU (2 to 5 jicr cent.), 
applied with tlu' preeaulions 
already meat ioiied. Tincture 
of iodine and liniment of iodine 
may also be used. 
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' TINEA ALBIGENA. 

c 

This trichophytosis was first described by Niciiwcnhiiis in Java. 
Nieuwenhuis* rcscarclies have been confirmed and enlarged by 
Jeaiiselme in Tndo-Cliina and in Siam; in tin* latter country the 
disease is known as khi, 'I'lie ilisease is fairly comnion in the Malay 
Archipc'Jago, .md is occ€isi<inally met witli in Cev](»n. 

ABtiology. — The affection due to .1 Triihnfhyton first described 

by Nienwenliuis— T. alhiscimns Nn iiwenlnii>. 1(^07. 

The s]^()res in fn'sh ])rejMi.ilions Imm s(T:i])mg.sare almost always 
absent; ilm myc(‘lium tnbt"* are str.u^ln, necasionally slH)wing a 
double contour: they ne t)lten tlirhotom*»ns Nieiiwinhuis lias 
grown tlnj fiiugns, Tisiii.e S:d»onraud's sug.ii media: the growth is 
very slow: the tolonirs are wln’ii'-h. and sliow a j^owdery surface. 



Symptomatology.— Ihe ern]»iion gineialj\ ailuts the ])alnis of 
the hands and the soli-s of the bet. but may exii-nd to tJie fore- 
arms and legs, and rn.iV affect the nails. It begins with the appear- 
ance of siiiall prnriginons sj)ots on the ])alnvs and soles: the 
epidermis Ixconu's raised, and India- de\el(>]), eontaining at first 
clear stTiiin; (he bnlJ{e break, and tin- skin lemains dry and peels 
off ;;,thc parts remain tender, and ihei v is des<jnamat ion and j)niritns. 
A process of diffuse keratosis deveh)]»s. the jialins and soles liecomiiig 
double their usual thickness; deqi |fissiii es may he foinied at the 
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natufal ioldSf Several horny semiclctaclu^d discs can often be 
seen at the dilated orifices 01 the sweat glajids. The affection is 
very chronic; it may bep;iu in ymitli or in adult life. After some 
time a process of apigmentation of tlie skin sets in. white patches, 
lciicod(Tma-like, developing, and extending often to thedegs and 
arms. 

Treatment. — Tincture of iodine and clirysarobin oiiJ<i*ent (ito 
5 per cent.) answer fairly well, but tlie a])igmenled patelies are not 
cured. 


TINEA SABOURAUDI TROPICALIS. 

This ti ieliopJiytt)sis was fir'll ilescnbid l)y S.d)our:iiid in patients 
returning from liido-t'lniia. Ja]>an. ami Tonkin. We have seen a 
few cases in Ceylon. 

ABtiology. 'J'he disrasr is caused by th(‘ Iniigiis Triilwf)li\ion 
hlanckardi Caslellaiii. i(jo5 (syinmyni. 7 *. suboitraudi CasieHaiii, 
* lit' teim T. iiahouraudi raiinoi lx- apjihed lo this Tricho- 
/yJiylnn, as tins nj|in4' lias alre.uly been ns(>il,li>r aiiotlier TyichO' 
l^hylnn -T. suboitraudi Jllap* hiiid. 14)05. Tlii', 1 imgus iann»)l be 
grown on Sabonrand's media" or any 4>i]ier media wi* liave tried. 
Microsco]»ically the my( i-Iial tubes do not show a double contour, and 
are not \eiy siraiglit; tliey ;in‘ often ban.uia-shaped. Tlie seg- 
meiils of the inytM’hinn aie all sepai:it<*d: the m\u‘lial spores are 
roundish, and .in: siied witliout lorining a lilann nt by tlieir-iinion, 
'J'he.y are oi various sr/es. 

Symptomatology.- 'Ihe eiujdion generally commences on the 
nncoviTed jiarts ol tin* liody. genera IJy on the legs: the patients 
often slate that they iliu'k the «lis«*ase is dm* to jirohmgeil immer- 
sion in stagnant w.itiT. The alfection begins with erytlieinatons 
patelies, the sin faces of wineh are cov'ered witli minute piiyriasic 
sipiama*. Alter reaching the ihameler ol about i or ij inelies, tlie 
])a{«'hes bet oine circulate, riit' cii final ion, Jiowever, is iiicoin- 
plete; it is only si'gmtntary. In tlejiemleiit positions large i>oIy- 
cylic patches may be M-eii, luit only tnie-hall or one-third ol tlie 
circles are clearly seen, the lesi being badly defined. 'J lie base ol 
the patches at this stagi' is t)f a very dark bisirt*-brown coltnir.. 
The border shows ])t)lynnir]»liic lesi«»iis, line |>ityriasir si^Kiina', 
mimite vesicles and jiajuih's. The pruritus is vei y* inaiked, and 
excoriations, din; lo scratching, are ctnistanlly jire.seiit. In chiomc 
cases a thickeuiiig of the skin, with lii heiiilicatjoii, takes jdacf, 
specially at tin* circiiiaie liordeis. • 

Treatment.- - The disease is difiicult of cure in the lroj)ics. Ihougli 
it may disappear sjunitaiieoiisly on the i>alient i)roeeeding to 
Kuro])e. Chrysarobiii oiiitineiit (1 lo 4 per cent.) is the best 
tre.atment. • 
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TINEA NIGRO-CIRCINATA. 

This trichophytosis* has been observed by one of us among Sin- 
halese natives. 

Aitiology. — The eruption is due to a Trichophyton — T. ceylonensc 
Castcllani, 1908. The spores arc very few in number, roundisli, 
rathoj lafcge (4 fi), and show'ing a double contour. The mycelial 
tubes arc about 3J in brcadtli. generally slraiglit. The fungus 
does not grow on any of the ordinary or Siiboiuaud’s media. 

Symptomatology.- The (‘ruplion is lound most frequently on 
the neck and scrotum, and consists of a few rings with thick, elevated 
margins, the encircled ^kin being black- -inucli darker than the 
healihy skin -^-but not thickened nor presenting papules, vesicles, 
or pustules. Tlu* eilgc is thick, <‘lev:ile(l, ol a dark colour, with 
the upper portion j)iiikisli or 0(H asionally coven^d by a dark crust. 
Tlie eruption often li<*ids s])ontaneously, leaving daik roundish 
patches at the j)revious seat ol t lie lesions. 

Prognosis. The /nnption may disappear spontaneously, and 
the lrcatm*;nt is easy. 

Diagnosis, 'llic only dermatomytbsis to wlkicdi it has a slight 
resemblance is Thica ^aboitraitdi. The latter, Jiowcver. is ve.ry 
chronic, and invades large portions ol the body; the rings are 
segmentary, not coinph^lts and the edge is not so thick and elevated. 

TlK^ condition may have also to be ilistingui^hed from a circinate 
framlxjL'side or ringworm yaws, in which no fungus is found, while 
Treponema pertenne Caslellani, is presimi. 

Treatment -“-rmeiiire of iodine, Irei'Jy ai>plied, answers well. 

TINEA CAPITIS TROPICALIS. 

Definition.— Tiima capitis tropic.dis is ringworm ol the head 
as seen in tlie troju'es. 

History.-— Celsiis in tJie secuiul cliaplei of the sixth book of his 
' Ue Mediciua * gives an account of riugw'orm of the head under the 
name * porrigo.’ His words are: ‘ Porrigo auten est, ubi inter piles 
quaedam quasi scpiamuhe surgurit, ea;que a cute rcsolvuntur; et 
interdum madeiit, multo saq)ius sicccc sunt.' 

Bishop Fortunatus, wlio lived in the sixtli century A.D., uses tlie 
name ‘ tinea ' in the. following ]>as'^age: ‘ Jyavans capita egcnonmi, 
defricans 'quicquid erat, cnisiam, seabiem, lineam nec puriilcntam 
fastidiens.' « 

III the tenth century Ali ben Abbas (often written Haly), who 
lived ill Persia, described the complaint under the terms ‘ sahafati ' 
and ‘ alvathiin.’ 

The Anglo-Saxons ;ip])lied the word ' toter ' to any kind of dcin 
disease which itched, and in this form it was used in middle English. 
In tjiie fourteenth centlary Guy de Chauliac wrote a work on surgery 
m which he used the word ‘ teigne,’ deriving it from * tenir.' 

.With the advent of printing it was called ' tetters/ in England 
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{wde Langham's 'Garden of Health/ 1633), but in or before the 
sixteenth century the word ' ringworm ' (v^'de Levins or Levens, 

' Manipulus Vocabuloruin/ London, 1570) had appeared for the 
disease tinea circinata. In 1695 Willis in his ' London Practice of 
Physick’ devoted a chapter to the subject of ilw. running scab, 
tetter, or ringworm. 

With a history such as this it is not astonisliing lluiP'the early 
English writers on tropical medicine refer to the same disease as 
seen in tropical countries. 

Thus in 1746, in his work on the diseases of liarbados, Hillary 
says that it was noticed by the first voyagers to the West Indies, 
and that it probably is the same disease as that called by the natives 
*' cowrap.' He gives a good clinical description of tinea circinata as 
he saw it iiiBarliados. and he is support e.d by Wright (‘ Essays on 
the Malignant Fevor of the West Indies ’). who stated that it was 
common in Jamaica. 

Winterbottom in 1803, under the. term * herpes/ describes the 
disease in Sierra Leone, calling it serpigo. riug\/orm, or tetters, and 
distin^i.shing it from kra-kra. 

So far it would appear as though only the body ringworm or tinea 
circinata was meant by the terms ' tetters ' and ‘ ringworm,' but in 
1817 Bateman, the pujiil of Willan, who completed his master's great 
work on skin diseases, published an atlas on the same subject, in. 
which Plate XXXIX. induccsSabouraud tobelievc that he recognized 
the identity of tlui two ('onditions. In 1824 Pliimbe showed that 
inocuLation of ringworm of the scalp would cause ringworm of the 
body, and vice versa. 

These publications appear to have stirred the practitioners of the 
tropics to study the disease, as it was described in India by Young, 
in 1826, and in the Malay Archipelago by Lesson, in 1829. 

In 1832 Alibert published the first edition of liis celebrated 
' Monographie dcs Dermatoses,' wdiirli stimulated the continental 
medical mind of the day, as is reflected by Smith's description of 
the disease in Peru, in 1840. and Pruner’s in Egypt, in 1847. 

In 1839 Schdiilein disaivered the fungus causing favus. 

In 1842 (rruby, who liad already repeated Schuenlein's observa- 
tions on the parasite of favus. diseovered a new cryptogam ifi tinea 
bju-ba:. which was an ee.tp-endothrix. 

In 1843 he found M^crospormn audouini, and six months later, on 
April I, 1844, he described an cndollirix as the parasite of herpes 
tonsurans. It is, howevw, but jnst*to state that . without Sahourand's 
generous treatment, much of Gniby's work might have been per- 
manently overlooked. 

In 1845 Malmsten gave the name of Trichophyton to the parasite 
of tinea tonsurans. * 

It is a^ed that the reader will kindly observe the spelling of the 
names of- these two genera. Gruby called the ow MicrospoHim, 
not Microsporon, and Malmst6n named the other Trichophyton, not 
Trichophy^um. 
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These researches naturally aroused inucli interest? and in*i855 
Heymanii sliowed ths^ the dise.is«* existed in the East Indies, but 
it is noticeable that he makes U(» mention of observing a parasite in 
tlie afftrlioii. 

In 1874 hlaiu: described t lie oci urreiicc* of the disease in Abyssinia, 
wIktc iMerab states that it is \eiy coninion. and where it is treated 
by the jll[ia^ from tlie Iruits aiui leaves ol Bryonia deoiia and by 
tobacco })owder, as wc'll as by ''ul])liur ointineiit. 

Ill 1872 the Army Sanitation (‘onunission induced the British 
(jovernnieiit to instruct 'I'ilbiiry Fox aiul Fanjuliar to obtain a 
bet tel knowledge of the endemic skin (lis(‘ases ot India, and to bring 
about an agreement between tlie ])rofession in India and England as 
to nomenclature, tvjiical cliaract(‘rs. varieties, and ])r()bable causes 
of these diseases. Thanks to the interest of Lord (iranville. Lord 
Kimberley, and .^ii Alexander Armstrong, this inquiry was extended 
to China. Ja])aii. Egypt. Algeria, tlie West Indii'S, and Honolulu, 
and the linished re])orl was ])ublished in i87(). 

The net result ol ^his iiupiiiy as far as ringwo?ni was concerned 
was unbirtunale. as it led to tli«‘ dogmatic assertion that the ring- 
worm of tlie body in tin tropics was the same as that of temjierate 
clime''. 

Ill 187.; van Leeiit drew atl»*ntioii to the large minilMT of lases of 
ringworm ot the head in ('luiiesi* in the isl.ind oi Banka, in 
Malaysia. 

In 1878 Torre gave a description ol the disease and its jiarasite 
as si'cn in Nos'll- Be. 

From i8qo the jiossibility plurality in the s])ecies of Tricho- 
])]iylon was raised, but it wa^ imt until Sabouraud in i8q2 began 
tho.se brilliant researches whh h he Ini'i t arried on t(» the pieseiit day 
that this was deiinilely eslabli'^hed. In tliis yeai In* showtxl that 
ringworm of the scal]j could bedivided into tw(» main groups- viz., 
those with small spon^ ])elonging to the genus M icrosporvm Tiruby, 
1843, aiwl those with large s]»oies b**longing tr» the genus THilw- 
phyton Malmstcii, iiS.jS. 'I’lie laig<‘-s]u>red Inngi of the scalp he 
divifhd into live s}H cies, whic h wctc tifterwards named Trichophyton 
craieriJornic=T. loHsurans, T, acuminatum sabouramli, T, gyf- 
seuni, T. violaceum, and T. rtKsacenm. 

In i 8()3 he* lurther divided the 'l*ncho]>hytons into iwo groups, 
which lie^named Fmdothrix and Ju'to-lCiufothnx (Eetothrix). and 
which corresponded with (irrby’s iwo divisions. His researches 
were speedily confirmed by many observers, among whom maybe 
mentioned Adamson, Tolcott 1m»x. Malcolm Morn’s, White, and 
Mibelli. 

In iQoo Matruchot and Dassonville showed that the Trichophytons 
were closely allied rt) the (lymnoascacea*. and that Ctcnomyces 
serrata Eidani, j8So, when injected into animals produced a Triclio- 
phyron-Iike myc<*lium and eruption. 

Thc‘ further history may perhaps be better discussed according 
to the countries. t 
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BrdiziL — history of ringworm in Brazil appears' t(» dale from 
the appearance of Silva Araujo's ' Allas desJMaladies de la Peau,' 
which contained an account ol favus and of a Tricliopliyton causing 
sycosis, botli supported by microscoj)ical ol>servations. 

Later Fernando I'erra grw Achorion sdwcvlcmi from aif atypical 
case, of favus. and some form ot fungus from a ease* of tinea capitis 
tro])icalis. which was traceable to infec tion from a cat, and ^'as there- 
fore ])robably 7 \ fulincim. 'Hie sixl h Brazilian Congress of Mc'dicinc* 
and Surgery, lield in kk*;. is remarkable for tlie a]^])earance of 
pajxjrs on rillg^vorm iii which the ]>arasi1ic fungi were studied 
according to Sabouraiid’s classical nu*thods. It was at this mcc*ting 
that Rabelloaunoiinced that heh.id found 7'. viohu'cum, audouini, 
and yl/. lanosmn. 

In iQoc) Liudeinberg n;poi ted thc‘])ri‘si‘uce of 7 '. sahounwdi. Horla 
aimoiinccjd that .1/. felhifiitm has hei'ii found in a considiTablc. 
luimbnr of cast's at S:*io Paulo, anil .ilsn isolated T. itlbitm Sabouraiid, 
i<)07. 

In Toil Hoi ta^lisiM»vereil M. fliircsinis, .iiid in igi^ hc' found 
a new Tricho])hvtoii, wliit h was siil snpieiillv described and namc'd 
T. i^risfiitm by Vasconcello^. 

Ay^cnlitia. In I0“7 riibnin disco\c*red il 7 jitWmn, x\w(\ in icioo 
T. exsicidtinn and T. f^ulyroumn. 

Central America.- In loi.j P>runipt naiiuxl a yx'culiar ]>arasite. 
discovc'n^l bv Darier in a dermatosis resc'inbling ])iiila, T. caraicum. 
This disease was found in ('entral Ameiica. 

-l/r/Vrt'.--~In rSo() Courmonl descTilu^l two forms of tinea cajntis 
tropical is seen in Seiu'gal 

Jn 1902 Bodin found T. rmlaceitm Bodin in North Africa. 

In 1904 [(uinselnie aniUMinced that Couiinont had Jound il/. 
aitdonim among the negroes ol S«*nt*gal. and that Sabonraud and 
himself had loiiml a Tric]io]>hvlc»n (snbsfipienlly named T. circon- 
vnlulum bv Sabonraud in kjihji in white ix*ople letnrning from the 
Western Sudan. 

fn 1912 Joyt'iix disciA'ered 7 '. sondancnsc in the' Western Sudan. 

('cvlon. - In Casit^llaiii discovi’ic'd 7 '. violavcum \ar. dccalrans 
in tinea capitis tropicalis, T. macfadyeni Castellani. in linc'a corporis 
tropicalis. and T. blanchardi Castellani in tinea sabouraudi tro^ricalis 
a term also used for Iht' disease causc*d bv T. ctrconvohffim Sabonraud. 

In 1908 he observed 7 . cevhnense Castc'llani, in case*, of tinea 
nigro-circinata. 

In 1912 hc‘ found 7 \ nodo/ofmans Ca^ti'Uani in tinea barba; 
tropicalis and in tinea cilionim. 

Tropical Queensland.- -In 1914 Priestley discovered M. scoricimi 
Prkstle.y in tiiu'a* corporis tropicalis. 

In the Anglo--Kgy])tian Sudan Chalmei rf and Mai shall found 
Trichophyton rurr a Chalmers and Marshall, i (>14 . to be I he cause of an 
.epidemic, and later Trichophyton disvnidcs Sabouraiid, 1909, in 
one case, while Chalmers and Macdon.ild have met with numbers 
of cases dijp to T. violaccum Bodin, 1902, var. kliarioumense. 
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Oeographieal Distribution. — Tinea capitis is found in every* part 
■)f the tropics, but its incidence varies from country to country, and 

is far less common than epi- 
dermophytoses and tricho- 
ptiytoses of the body. 

In our experience tinea 
capitis is less common in India, 
Ceylon, and tropical Africa 
tlian in Europe and America. 
On the other hand, it is ex- 
tremely common in American 
negroes. 

etiology. — - The following 
fungi have been found in cases 
of tinea capitis tropicalis; — 

Genus Microsporum Gruby, 
i« 43 . 

1. ilf. £/7frfom«x Gruby , 1843, 
in Hrazil, Western Wlan, 
Northern Africa and Mada- 
gascar. 

2. M. fiilvumVrihvirix, 1907, 
Fir.. 80S. Tinea Camus ni-r. in tlu* Argentine. 

* Tr. vwlaceitm Bodin vak. dvcalvan ][j scorteufn Priestley. 

1014, in Tropical Queensland. 

Genus Triehophyton;]\la]nisten, 1848. 

1. 7 '. circonvohiiitm Sabouraiid, icjoc), in Si^negal and Dahomey. 

2. T. cxsiccaiHm IViburu, i^oq. in tlie Argentine. 

3. T. fiolyfiunmn IViburu, in the Argentine. 

-|. T. sabouraudi K. Blancluird. 18^5, in Brazil. 

5. T, sondanense Joyeux. 1912. in Western Sudan, 
b. r. riolaccum Bodin, igo2. in North Africa. 

7. T. violaccim Kodin, 1902, vju-. dccalvans Castellani, 1905, in 
Ceylon.^ 

8. TI violacemn Bodin, i(}02, var. kharioumense Chalmers and 
Macdonald. 1915. in tlie Sudan. 

9. T, cu 9 rii Chalmers and Mrirshall, 1914, in tlie Sudan. 

Genus Ectotrichophyton Castellani and Chalmers, 1918. 

E, discoides (Sabouraiid, 1909) in the Anglo-Egyptiau Sudan. 

Genes Aehorion Kemak, 1845. 

I. A, schoenleini Leberi, 1845. in the Anglo-Egyptian Sudan 
Egypt, Tunis, Tripoli, Algeria, China, causingSfavus. 

. 2 , A. quinckeanum Zopf, 1890; the cause of mouse-favus, rarely 
ixdSccts man. r 
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3. ^A. gypsewn Bodin, 1907; very rare. 

The description of all these fungi is found io Chapter XXXVI IT., 
p. <^8. 

Symptomatology. — It may be said in a general way that the 
principal clinical signs arc the same in the tropical typ(s of the 
affection as in the temperate zones, though the medical man who 
has studied the subject thoroughly will soon be able to flctcct small 
clinical differences, and will soon realize that as a general rule 
each species of fungus gives rise to a slightly different type of 
disease. 


Tinea Capitis Microsporica (Microsporosis).- Tinoci capitis clue to fungi of 
the gjenus microsporum, usually known by the term microspurons in derma- 
tological literature, is rare in tropical and subtroi)ical countries. The affection 
attacks, usually, only children. The affected patclies are studded with stumps 
of liroken hair, which are loosened and brittle, have lost their natural gloss, and 
show a whitened appearance caused by the fungus ])ruclucing a greyish sheath 
round the hair. The microscopical examination of the affected hair after 
treatment with liquor potass<e will .show presc‘iicc of so-called spores, roundish 
or ovoid, 2-4 /a in cUametcr. irregularly distributed, \i^ile those of the tricho- 
phytons are often larger (v^ /a), scjuare with rounded angles, or somewhat 
oblong, and arranged in deAnitc n^gnlar chains. 

Tinea Capitis Trichophvtica (Trichophytosis). — This is common in the 
tropics and may be caused by a ninuber of trichophytons which have l)een 
mentioned in the .Etiology, "lii Chapter XXVllI., p. 905, we have given a 
lK)tamGal classification of the genus 'rrichopUyton, creating several subgencra. 
In most dermatological works, ho weaver, a simpler classification is .followed. 
Two groups are di uerentiated : endothrtx and endo-cctothnx, the latter cor- 
responding to the original Sabouraiitrs ectothrix. Tlie cndo-ectothnx 
group IS subdivided into two types: with large spores (megaspores), with 
small spores (microhles). Those of the microldes type produce a greyish 
sheath round the hairs, like the microsporons. but the so-called spores are 
arranged in regular chains, a feature, never observed in the microsporons. 
The microides trichophytons are pyogenic, and often cause kerion. 

As we have alreany stilted, each sjh'cics of triehopliyton gives nse to a 
.slightly different ('finical ty]X' of the affection. Among the many types we 
may briefly notice ** I flack dot tinea foiisiirims ” and “ Tinea decalvans 
tropicalis." 

Black-dot Tinea Tonsuran^:.- -'riiis typ<' i-* common in Jiiirope, but is at times 
observed also in subtropical and triqiical countries. It is caused by Tricho- 
phyton sabouraudi Blanchard, usually known in dermatological literature 
by the name of Trichophyton acumhiaUnn The scalp presents scur\^ patches 
with minute dark dots, liesl .seen with a lens. These dots are pigmented, 
coiled up stumps. t 

Tinea Decatvans Tropicalis.- -ITiis variet y . descrilxHl by Castellani, is common 
in Ceylon. It generally attacks children, esjx'ciallj' of the moarmen com- 
munity. The scalp pre-seiits om? or s(*veral white patches covered with an 
enormous number of heafx^d-up white* pityrisisic scales. The scales and the 
broken hairs, examined microscopically, show presence of an eiido-ccLothrix 
fungus, which, when cultivated, shows some char.ictcrs of T. violaccum 
Bodin (T. violacewn Bodin var. de^vans Ca.steUani). A very serious symptom 
is that the patches sm a rule remain permanently b^d. 

Tinea Capitis Favic^i (Favus). — Tliis affection, oommon in Southern and 
Eastern Europe, is found in some subtropical countries, such as certsdn parts 
of North Africa and China, but is rare in the troxncs. The condition is recog* 
nized by the sulphur-coloured cup-shaped scabs, the peculiar mousy ftdour 
and presence of atr^bic scarring, llie hair is lustreless and discoloured, 
but does not break on as in ringworm. 



20«?R 


rnOPTCAL nEPMATOMYCOSES 


Diagnosis. — Ihis is ^)a^o^l on tin- clinicfil c:liarcicti*r¥i montioViocl. 
and on the luiiTosco^ical cxjiniinidicm of the hairs and sqiiainfe 
in liquor jx»tassa*. ( iillural m( tlio(l> should also be used. 

Prognosis. 'I'his is railuM- bad ni ilie eomTuoii variety found in 
Ceylon. d\uj to 1\ rio/uratm var. dccahans, as the ])atches in most 
cases remain perinaneiitlv bahl, lh<»ut;h lorlunately they are. as 
a rule. o( ^ifiall diunuisions. I'hi* lirnlmeiit of every type of tinea 
capitis is loiif* unle^'S X rays aie use«l. 

Treatment. 'I'lie K(Hu\*eii r.•v•^ tieiiimeui. usinj* Saboiiraud’s 
inelhod. is by far the best and (jinekes'. Dei.nis on the technique 
will be fouinl in anv up lo-»l.iie book <»u dermatolofry. In many 
tropical ])la(es tliis Ire.itiueut is out ol the ([iiestion. and e])ilation 
ami aj>pb( atitni of lur]ieiitine <»d. tiuctnie ol iodine, or - wiili i-are- 
a chrysarobiu oiniiiieiit (j to 5 pei eenl.i must be resorted to. 

Gaireit nronirm luN ilie .i|i|ilii'.)ijoii nf liijiior ierri ])er( hloridi tort. (B.J’.) 
.liter 1 h) iIh* |i.Lti lirs wiiti ijcri/iMie S.Llwiiiraii(l .it one 

rei'iirnnieiidcMl the iiitmi.il .iiliiiiiiisli.itifiii nl talliuin aiet.ito. (Utoro 
uses .1 5 (XT irnt ‘Hulutiini I'lMnt; .is m mv *lri.|>s .is is repn^siMiled liy twiee 
the iiuiiiImm nf kiln'ii-uinni's di tin* 1 inlil's \ei*i.ulil. * 

TINEA BARBAS TROPICALIS. 

'I'he .same rem.nkse.m be m.nle on this s^nbjert .isoii tnuM eapitis. 
Cast's are found in tlie trojiu^. thoui;h appan'ntly les-^ frequently 
than in temperate and the liiiitii have so lar beiai very littl^^ 

investigated. In Northern .Xfriea a fiin^^iis eommonlv found is 
TrichofihytiW vinlaccum Ihidm: in ('eylon 7’. f'aslellaiii 

is often found. 

Symptomatology.- -I'he diy vaiietv. with scalv, often g\Taterl 
lesions, and the j)ustnl.ir v;ni<‘ly, with ]>urulent follieiditis, ran be 
»listiiiguisli(;d. 

We Iiavi* seen .1 typie.'d c.i-se of Icerion baiba* due to 7’. undo- 
Inrmans in a ])erson wlio was sulfeiini; born tinea eniris due to the 
aame fungus. 

Diagnosis.- The <liaguosis. in the j)Ustul.ir ty]U‘. is based on the 
spreading follinililis with brawny swelling and the mieroscopical 
examination of the hair; in the scaly type, on the freipient gyrate 
typo of* the eruption and the mirros(o]>ieal examination of the. 
scales and hair. 

Prognosis. ■ I'he diM-.ise l.akes a long time to gel well, even under 
approi>r iai c. t refitment . 

Treatment. -This consists in e])ilation <»f the affected region, 
eacli (lav clearing a square inch or se. followed by the application 
of some antiseptic ointment siudi as Crocker’s ointment of sulphur, 
5ss.-3i.; ac. carbol.. 7)Ss. ; lanolin c" olco. ^i.; or oleaie of copper. 
3ss. to Si. 

Tinea Ciliorum. 

We*hJivf .seen a case oi tins allcflioii in :i nijin .suifering from generalized 
dholnc itch, due* to 7*. nodoformam, 'riu- lid wa.s swollen and red, many 
Liha were broken, and lliere was xjurulent iiiilamination oi the hai£ follicles. 
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• TINEA UNGUIUM TROPIfiALIS. 

Synon;ym.- Oiiycliomycosis tropimli*;. 

Cases ol limsi uiimiiiim, or oiiyolionnc osis, oerm m ilu* tio])irs. 
and are j^^'nniilly due to tlif‘ same luu.tii ])rodn( injj; dliobie ilch. 
Imtii ICpiiiennnt>liylu)is ;iud Tyii/io/^hyiovs. 'I li«- uiiil*- oL Uie finders 
as \v<*Il as <d tin* loes m.»v l>o ;dfnti*d 'I inrii nni^uiuin niuy hr 
caused aKo by luii.iri of the Kihlodcrvinl^liyloH, tin* nails btuiif* 

often affected iutinoji ijnbrirala. 

Symptomatology. The affected nniK luive often a ])eculi«n- 
yellowish o]xi(ine or bl.ickish (■bsrolorntion. .md :i rou.iih surface; 
they be( tune brillle. :iud sjiliitiuji .lud ( hij'j)iue ol the free border 
takes ])laci‘. 

The dia;;no'Us is ])rin< ipallv b.c^d on ilie uii* j ost ()j)ic;d «'X- 
auiination of scrapiiit,^s. A so.ikint; lu luj. |>oiasse (jo ])(*r cent.) 
for twenty -h)!!!' horns is «)fli-u uei ess.ii \ to di-Niiileerate the nail 
subslaiKc aiul to liiid tiu' fuu,i;i. ^ 

Treatment, rfiis is uiom <lilli<*uJi. riie .ilfected n.nls must b** 
soft(*iU‘d bv rubbiut; iu 1 i(|im»i potassa*. and tluu wet (ha-ssiu.us ol 
hyposul}>hit«’ ol Mida (.*5 i)er « eni.k or a sohiliou ol ])otasv,iinu iodide 
^Tuis. \.. i<»diiu‘ JLiriu. i., water 1,000 c «* . must be rej>ulaily a]>|)lied. 
Fu tin* ouvchoiuvcoNis ioiiiid iu cases sulfeimi;. or h.iviu}^ suiun’d, 
from t ine<i i]ul)i icata t lie d.ulv a])plic.ii lou oi nsoiiui lu ' MU'lut e of 
benzoin I.")!, to 51 ) is um-IuI. 


TINEA IMBRICATA (TOKELAU). 

Definition.- -'I'he term ‘line.i nubriiata' is usecl 10 denott* a 
tropical dcnnatoinyc'osi',, or. moie <orr‘'<iIv a ^rou]) ol dermato- 
niveoses. due to fuuiii of ihe ^eiiiis Eiiilndt'y}ih>ldivfn:: ('av|j-ll,iiii. and 
clinically rhar.ict«Mi/ed b\ tin- pn-siMua ol e\iensi\j-. Ihdiv. scaly 
])at(‘hes. the sj-ales beiiiii laij^e. i isv,iii- p.i|>er-Iike. lirmly adherent 
by t heir base',, and ariauccd I'l coiiceiuiit riui;soi p.irallel lines. 

Synonyms. .\s is the case with se\a*ral other tro])ical diseiues. 
sucli as frambcvsiii and Oriemal sure, there is a veiy larf^e nunilier 
of synon^^nns. which may be clasMiied as lollows:- • 

(flf) From the name ol the cfuitres where tin* dfsease is rife; for 
instance, the term ' Tokelau.’ j^eiierally used by hTench wiiers, is m 
reality Ilu* name ol tin island. Tokelau, where the malady is vctv 
coininon. OtluM synonyms are ‘Tokelau liimworiu.' used l)v 
'rilbnry Fox. ‘ Ihnvdiich ringworm.' the* uaim- lh»wdiu h luau^ used 
])y somc^ writers to indie. ite the island of r«>kel.iu. 'S«>uth-west 
(lUiie/ the lerm*^ gune ' nu*auiu^ skin. 

(/;) From the name of the ]>atient who lirst iiitiodiu ed the disease 
in certain countries. In the island of 'loktlaii. for instance*, the 
disease used to be known as ‘ la* Pita.’ from ' Peter,’ the name of 
the native of Tamana. one of the (iilbeit Islands, who, according to 
Turner, It'S*) introduced the disi-ase into Ti»kelau. 
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(c) From certain clinical appearances : ‘ Tropical ichthyosis/ a bad 
term, as in the tropiC|S true ichthyosis is far from ^are; D^mato^ 
mycosis chronica figiirata exfoliativa * ( Famson) ; ^ Herpes f^inosus 
(Ritter) ; ‘ Herpes desquamans * (Turner) ; * Tinea imbricata, a 
term introduced by Mansoii, and whicli is now the one most generally 

used. . ^ .« • » r 

(d) From the generic name given to the fungus: Aspergillosis ^ oi 
Wchmer ; * Lepidophytosis * of Fribondoau : * Endodermophytosis oi 

Castellani. _ ^ . 

(e) From the name of the authors who have more completely 

studied the disease: * Maiisoii’s herpes.* * lurner s herpes, etc., the 
term * herpes * being used by Roux and otlicrs in t he obsolete meaning 
of epiphytic skin disease. ^ , 

(/) Terms apiian.-nlly of unknown origin, such as Gugo, a 
denomination much usiul in the Marshall Islands: * Cascade, a term 
used in the Molucca Islands; ‘Buck’war,* etc. ... 

History.-— The first recognizable account of the condition is to be 
found in Dampier*s *• Voyage Roniid the World,* publislicd in 1789, 
Dampier saw the disease in the Philippine Islands in Mindanoa, in 
(ruam. and in tJic Ladrone Islands. About the end of the same 
century Dentrescastciaux described riisv^ of the same condition in 
Tonga. In 1811 Marsden observed it among ilu' natives of Polo 
Mas. on Ihe west coast of Sumatra. In Alibert s ‘ Atlas, published 
in 1832, there is a reference to the disease. In 1841 tlic disease was 
recognized by the medical olliceis attached to the Ibiitcd States 
Exploratory Expedition led by Commodore A^ilkes, and Fox in 
1844 described it under the name of ‘ gunc,* the term used by the 

Gilbert Island natives. ... , or 

In the reports of tlie Samoa Medical Mi.ssion for the year I009 
there is a good description of tlie malady by Geo. 1 iirncr. In 1874 
Tilbury Fox gave a description of the complaint under the term 
‘ Tokelau ringworm,’ and noted the ]>resence of a fungus in the scales 
sent to him from tlie trojucs. He considered it to be identical, or 
very similar to. the fungus of JMini])ean ringworm. From the 
drawings given the fungus destTihed by him seems, however, not 
to have been a trichophyton-like organist, but an aspcrgillus-like 
contamination. From that time, discussion began, which w'cnt on 
for sev'eral years, on tlie. siibjec'.t whether tlie diseahc was a separate 
entity or .merely European ' ringworm * modified by the different 
climatic conditions. Apparently tlie grt‘at majority of the European 
autWities, who, however, had no personal experience of the 
condition, were against considering the disease a .sejiarate one, while 
the m^ical men practising in the troi>ics generiilly believed it to be 
a different disease from ringworm. Valuable researches were carried 
out by McGregor in 1870 and Konigor in 1878. Manson*s researches 
on the malady — in China from 187O 1882 — are by far the most 
imp^ft'tant. He gave a complete clinical description of the m^ady, 
and introduced the very appi-opriatc name of tinea imbricata; 
moreover, he very correctly described the microscopical appearances 
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of its fungus, ^though, as might be expected, using the technique of 
that time, atteippts at growing it did not s^ceed. More recently 
the condition has been studied by Tribondeau, Nieuwenhuis, W cluner, 
and many others. Castellani lias succeeded in growing the fungus 
artificiaUy, and in reproducing the disease by inoculating pure 
cultures of it; he has shown also that there is more tluin one variety 
of the affection and more than one species of the fungus? He has 



Fig. 809. — Tinea Imdricata. 


demonstrated that the aspcrgillus-likc fungi described by a number 
of authorities arq merely saprophytes, and that the true jeliological 
agents are those fungi for which he has crvaled 1h(> genus Endo- 
dermophyUm. 

Climatology. — ^The home of tinea imbricata seems to have peen 
the Malay Peninsula, from whence it spread towards the south and 
the east to many islands of the South Pacific, northwards to some 
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parts of CJiimi, as far as Foocliow and Formosa, and westwards to 
Biirma and Ceylon. The Gilbert grou]^ of islands stM»ms to have 
become heavily in- 
fected since the begin- 
ning of last century. 

In 1859 it is said that 
a native of Tamana, 
an island of the (lilberi 
group, affected witli tlie 
mala<ly, landed at 
Bowdilrli, an island 
ralh'cl also I'okrlau, in 
iS5«). Fioiu that yiMr 
onwtirds the disease 
spread rajiidly all over 
the Bowiliteh or Toke- 
lau Island. TlH-'T.miaiia 
mail who brought the 
disetise w.is imIKvI 
Feter, heiiei* t he disease 
became .known in Jhiw- 
ditch or Tokelau as ' l.e Pita' -viz./ 'The Peter.' From Tokelau 
tlie diseasi* spread to S iinoa, ai'rc»idiue (o 'Turner ami Ki'miger, in 
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iSbQ, and I0 many other islands, where it became known as 
Tokelau. \\ the ])resent time the disease, is e\tremely eonfmon 
in the Malay Peninsula, some parts ol Indo-t'hiua and Southern 
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China, Borneo, Samoa, Java, the Solomon Islands, « New Gninea, 
Sumatra. Fiji. Acconling to Daniels, the disease was first intro- 
duced into Fiji by some Solomon Islanders in 1870, and within 
the following twoT years became extremely prevalent. In certain 
of the Pacific Islands one-third to one-half the population is 
affected. The disease is common in some districts of the Philippine 
Islands, tiic Ladroiies, the Lo3\ilty Islands, New Caledonia, and 
some districts of Burma. I’litil iiju^ tlu* disease was believed to be 
non-existent in Ccjdon, but in that ^var Castellaiii recorded 'the 
first case. During the last few yi^ars the disease has greatly 
spread in this island, and it is now fairly common, though [not 
so common as in the Malay Peninsula or luji. India is said to be 
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so far immune, but two ty])ieal rases hailing fioin Southern India 
have been seen by Ca>tiHani. Cjis(*s ha\(‘ })e(’n reported from 
Brazil anchother i)arts of tro]>ical America, but some doubt has been 
expressed as to their ])eing ca.jc's o( true tinea irnbricata. The cases 
so far reported from Africa are also doubtful. 

The climatic cimditions favourable to llie rajiid d(*,velopmcnt and 
spread of the disease are rcjiresented by a warm, damp, equable 
climate,* with a temperature of 80' to the* same climate, as 

Manson so truly remar'Ks, that is favourable to tlie growlli of cocoa-- 
nuts; in fact, the geographical distribution of tinea irnbricata 
corresponds almost exactly to the districts where cocounuts thrive. 
In those countries which, though at certain times extremely hot. 
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have a cold and cool season — such as many parts of India and China 
— ^the disease apparently does not spread. • 

Etiology. — ^The etiology of this dermatomycosis has been the 
subject of numerous controversies. Manson first, in 1872, de- 
scribed a trichophyton-like organism in the squamse; with the 
laboratory technique of that time attempts at cultivation did not 
succeed. Blanchard considered it non-cult ivable, and called it 
Trichophyton concentricum ’ ; on the other hand, Nieuwenhuis 
stated that it was quite easily cultivated direct on solid media from 
the sqUfimae. and was characterized by the colonies being crateriform. 
His results were not confirmed. In recent years the general opinion 
has been tliat aspergillus-like fungi were t lie real cause of the disease. 
Tribondeaii described fructifications somewhat similar to those of an 
aspergillus. and created for the fungus the genus Lepidophyton 



Fir.. 815 .- -Tinea Imbricata. 

(Ae7rf«f=scalc; c/u'Tor —plant). Welmicr has d(jscribcd it as a\true 
aspergillus — -4 iohclau. The investigations carried out 
by C.islellani have demonstrated that the aspergillus and aspesgilliis- 
like fungi have notliing to do with the disease. Wlieii they arc 
present in the squain.T, ihey are merely saprophytes or rq^itamina- 
tions. By using a special technique he has succecdeil in growing 
the true fungi causing the disease, \^hich must be placed in the genus 
Endodermophyton. Castcllani recognized at first two species, and 
later four: Endodermophyton indicum, Endodermophyton tropicale, 
Endodermophyton toncenfricim, and Endodmnophyton mansoni. It 
is probable that further investigation will revoak the existence of some 
more species. Tlie description of those fungi will bo found in 
Chapter XXXVIII., p. 1016. • 

Predisposing Causes. — regards age. many authorities state that 
the disease is more common in children than in adults. In Ceylon, 
• 130 
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however, the condition is rare or absent in infants 'and children, 
while the persons affected are generally young adults, but it may 
be found also in very old persons. Women arc attacked less fre- 
quently than men. Villagers and people living in the country are 
much more liable to contract the malady tlian people living in 
large tovjns. It is doubtful whether there is anyracial disposition. 
In Fiji, however, it has been observed that while extremely common 
in the indigenous population, it is comparativclj’^ rare among the 
immigrant Indian coolies. The Tongans also arc said to contract 
the disease rarely, and this relative immunity, according to them, 
is due to the habit they have of regularly anointing their bodies — 
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a habit not shared by ihc. Fijians. A hoi. moist, equable climate 
seems to be the most suitabhj for the development of the fungus 
and the si)rc!:uling of the disease. Mnnson has justly remarked 
that the climate which is suitable for the growth of cocoanuts is 
also the best for the fiingii'^ of i inea imbnraui. 

S^ymptomatology. — The eruption begins witli xiiu*. or several small, 
roundish or oval, sliglu ly raised, dark brownish ]>atches, very itching. 
Soon the central portion of eacli patch splits, ainl a ring of flaky large 
scales attached at the pcriplicry is formed. fhiM scaly ring extends 
peripherally, and in the meaiuime anot her brownish patch appears in 
the centre at the site of the first brown spot : t he new bro\k'nish patch 
breaks, and a secoml scaly ring is formed, whicli extends peri- 
phcrically inside the first ring, and so on until a very large roundish 
patch is formed, containing several concentric scaly rings. Manson 
has aptly compared this formation of ring.s to concentric ripples 
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produced by a stone thrown into a pool of water, and when the 
^uption starts frbni many points, as is often tiic case owing to auto- 
infection, it is as if a shower of stones iiad fallen in the pond, and 
many systems of spreading rings arc prodiu:cd which intersect each 
other in various directions, and give rise to a more complex pattern. 
The patches extend at the rate of a quarter to lialf an inch a week. 
In awell-marked, advanced 
case of the disease the skin 
of practically the whole 
body is covered with round 
patches, each of which 
presents several concentric, 
not inflamed, scaly rings. 

The scales are flaky. r<i- 
sembling tissue paper, of 
large size — ^up to half an 
inch in length— -dry , of a 
dirty greyish or Brownish 
colour, Jirid slightly curled. 

The largest scales are. 
gcnerallj^ found on tlie 
back. Each scah* has a 
free border, and is tirinly 
attached by the o])])osit(‘ 

■side; the free bolder of 
•each scale is towards the 
-centre of the circle, while 
itlie attached borde.r is 
towards the periphery. If 
the scales arc re.mo\'ed, 
rings of concentric circiilai 
dark lines remain visible, 
a quarter I0 half an inch 
apart. The number of 
rings forming the patch 
varies; as many as eight 
and ten may be. ])resent 
in the same patch. The 
eruption may sjiroad to 
any part of the body except the scalp, 'riiough several authors 
state that the eruption never affects the face or axilla, and rarol3^ 
the palms and soles, it is often observed in such situations. The 
nails may be affected and become much thickened, with rough 
surface and deep cracks. Scrapings examined in liq. ])0tasscE 
show the fungus. The fungus never invades the Juiir follicles. 
The general health is not much affected, but tlic patients complain 
of the disfigurement and of the unbearable pruritus. The pru- 
ritus greatly incrccases smparently if the patient is given certain 
■diets — for mstance, dry-nsh diet. In the hot season the pruritus is 
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much more marked. The disease is very clironic anil very difficult 
to cure. In many »cases the blood shows a certain degree of 
eosinophilia, the number of eosinojiliile leucocytes varying between 
6 and 16 per cent. In some ras(is the eosinophilia is probably 
due to the presence of intestinal worms: the eosinophilia is, hov^'cvor, 
observed also in some cases in which the microscopical examination 
of the fires does not show any ova of worms. In very old cases 
the eosinophilia is more marked than in recent ones, and signs of 
anjemia may be present. 

Clinical Varieties. — The crui)t ion may after a time or from th«*. very 
beginning h«avc a diffuse appejirance in.sieatl of that of concentric 



Fig. 818. — Expkrtmkntal Tinm:a Imuricata outainco ey inoculating 
Cultures of Endo tcrmqphyto^ii iyojHcaU\ 


rings. The scales, however, are fypic.d and identical to those found 
in the concentric type— viz., they are largii, t issuc-pai}er-like, 
partially covering each otlicr like tiles on a roof, and most of tliem 
firmly adherent by their bases. One varic^ly' of the disease is 
characterized by th^ facility with which extensive pieces of epi- 
dermis can be stripped off — a condition almo.sl compaiable to 
mAilting. 

The same fungus — viz., either Endodermophyton iropioale or 
£. indicum — may give rise at times to the concentric type, at other 
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limes*to tlic diffuse type. In some cases the lesions caused by 
E. indicum sceii> to be slightly different from those given by 
£. iroptcale, the lesions caused by Ihe former teing perhaps a little 
more supcrf'cial and the scales not situated so close together. Further 
researches will probably show that there are several other species of 
Endodermophytons, each of which will jM-obably give rise to a 
slightly different type of the disease. • • 

Experimental Reproduction of the Disease.- - 'Fhe disease is easily 
reproduced in human beings by inoculating scales, as was done by 
Manson, or pure culliirc^sof the fungi, as done bv Castellani. The 
incubation period by the first procedure is (?iglit to ten days. 
By inoculating cultures of the fungi the incubation ])eriod isgenerally 



Fig. 819. — FxPKKiMr.NTAL Tinka Imbricata obtainbd by^ inoculating 
Cultures of Endodrrmophyton indicum. 

Compare with Fig. SiS. Note the dilfcrent climct'il appearance from experi- 
mental tinea imbnoala induced by Endodirmophyton tropicale. 


somewhat longer (twelve to twenty days), but the eruption develops 
typically. It is of intere.st ttfiiote that if very old cullur<;§ are used 
instead of young ones the inoculation m«'iy fail completely, or merely 
an i!vanescent . superficial, papuhtid, trichophvtic-like patch may 
be induced. 

Diagnosis. — ^This is easy, the presence of concentric rings fringed 
with large tissue-paper-like scales being characteristic. E\ cn wJien 
the concentric rings are not present and the eruption is diffu.se the 
diagnosis is not difficult, being based on the characteri.stic large, dry. 
tissue-pjipc^-like scales, overlapping each other like tiles on a roof, 
and containing under microscoincal examination an enormous 
amount of interlacing mycelial tubes. \ 
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Differential Diagnosds — Ringworm . — ^Tinea imbricala has aui abso- 
lutely different clinical aspect from any type of body ringworm; 
inflammatory signs afc totally absent, and tlicscalbs are very large, 
flaky, firmly att ached by their bases, and arranged in parallel lines or 
concentric circles. The scales contain an enormous timount of the 
fungus. 

Ichthyosis . — The medical man nt^dy arrived in the tropics often 
mistakes the disease when of the diffuse ty]:)e— for ichthyosis, so 
much so that it has also rcc(Mved the name of tropical ichthyosis. 
The microscopical exainiiiaii<)n of the. scales will clear the diagnosis 
at once. 

Pityriasis rubra.- -In tinea imbricala there is not the intense 
hypcra;mia of the skin, and llie scales are firmly attached. The 
microscopical examinaiion will clear the diagnosis in any doubtful 
case. 

Tinea intcrsccta. 'J'inea intersect a b(‘gins in a manner somewhat 
similar to tiiu'a iinbricata. dark-brownish jiatchcs being present at 
first, and the fungiij^ in both eruptions growing between the super- 
ficial and doe]) strata of the ejiiderinis. In contrast to tinea imbri- 
cata, however, the eriijiiion never develo])s in concentric rings, the 
scales are not firmly alt ached, ainl the cure easy. 

Prognosis.- -d'he disease has no tendency to sjiontaneous cure, 
and the tre.atin(‘nt is diflicnlt. The general health is not much 
affected, but the patient c(»niplains of the disfigurement, w’hich is 
very great, and of the j^ruritns, which in the liot season may be 
unbearable. JCuropcans complain also <»f ])ain, especially if the 
fungus attacks the hands. Tn very clironic cases signs of ansemia, 
gcm^al weakness, and ('inaciation may apjiear. Coolies affected with 
the malady in an advanced stage are unable to work owing to 
the extreme pruritus: lienee the distiase is of great economical 
importance, as it may gri*atly deentase the supj>ly of labour on 
estates, etc. 

Treatment.- Ii)very nuHlical man practising in the tropics well 
knows how difficult is tin*, treatment of tinea iinbricata. It is easy 
to obtain a tcmjxirary inii)ro\'cmcnt, and even a disappearance of 
the eruption; but as soon as the treatment is discontinued the 
eruption, as a ruh', st.'irts afresh. 

Strong iodine, liniment, as recommended hy Manson, or resorcin 
dissolved in tincture of benzoin (resor<iin. 3ii. ; tr. benz. co., gi.), as 
recommended by Caslellani. or chrysarobin ointment (5 per cent.) 
give, on the whoh;, the best results. 

In the Colombo Clinic of Tropical Mcrlicine one of us made various 
experiments to test the cfii(.ac> oi the various medicaments by applying 
simultaneously different liniments, ointments, etc., to symmetrical parts ox 
the body, and comparing the result. According to his results: — 

Sulphur has practically no effect whatever on the fungus. 

Turpentine generally induces a slight improvement, some scales disappear- 
ingjsand the skin becoming smoother; the improvement, howevet. is not per- 
manent, and as soon as the turpentine application is discontinued the typeal 
scales reappear. 
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Caliomel and -other ointments of mercurial preparations do not induce any 
improvement in the eruption. 

Thymol and Nai^hthol ointments may cause a slight improvement. 

Catholic Acid and Epicarin ointments have no effect whatever. 

CyUin ointment (20 to 50 per cent.) may induce a temporary im- 
provement. 

Formalin is very effective for lo^'nlized patches. The usual 40 per cent, 
solution is applied with care, treating each time a small portion of the erup- 
tion. Formalin often causes severe pain and a certain degree of inflammation, 
which is best relieved by applications of icKl water. Soon after the applica- 
tion of formalin the patches become dark brownisli, which (oloiir lasts for a 
few days, when they clear. Care must be taken not to apply the formalin 
to too large portions oi the skin, and not to refu'ai the application too often; 
otherwise a peculiar lorni of a pigmental ion, similar to loucodcrmic patches, 
may appear later on, to which <libfigurenicmt lolouied patiemts strongly 
object. 

Chrysarobin. — The rejicaled ap])hcation of ehrysaiiobin c>introent (jo grains 
to I ounce of vaseline) may induce a strikingly rapid improvement in cases 
which are not of long siaiiiling. The eruption, Iinwever, recommences a 
few days or weeks alter its appaumt disappearance. Chrysarobin is a very 
toxic medicament; the patient must be watched and the iinne regularly 
examined. In one of our eases symptoms of absorption appeareil at leu* a 
single ajiplicat ion. • 

Salicylic Acid ami Mrihvl Salicylate have very little, it any, action on the 
fungus. 

Tinctura fodt and Linimnitiim lodi. — Tint turn iodi, freely applied, iii- 
diices a verv marked jinprc^vcuuent, which, however, is not permanent. 
Strong iodine liniment, as rei oin mended by Alanson, is most effective; it 
cannot be used frei ly, however, on patient’s with a dc lit ale skin, such as 
women and children. 

Resorcin and 7 ifictnvc of /b-wro/n.—Iteson in, alone or mixetl with salicylic 
acid in aleoliolic solution and in onitmcuits, has very Utile ellicacy. If, 
liowevcr, resorem be <ll^solved 111 tiiutura bc'n/tnni (om]H'>sita (t>o to 120 ‘grains 
of re.sorcin to r oinut' ol the tincture of benzi»in), very good results arc 
obtained; it is now the routine treatment for tinea iinbriiata in the Colombo 
Clinic. It is to he iioteil tlial tinctiiie of benzr>in williont rcsonin has very 
little action on the eruption. I'lie re.sorun, dis.t.o]vc'd in tincture of benzoin, 
should be applied freely om e or twue d.iily on the atfectixl regions. It the 
whole body be aifccteil, one dav one half is painted, and the other days 
the other half, alternately. 'I’he treatment niiisl be ion tinned for several 
weeks. Once or twice a week the paticuit is given a very hot bath, and 
nerubbcxl all over with sand-soap. Symptoms ot absorjition an* rare; it is 
always prudent, however, to proceed at first with larc;, as it is well known 
tliat inciividuals may be met with, though rarely, showing idiosyncrasy for 
resorcin. 

Prophylaxis.— Some aiilhoritics recommend ibolalion; this is good 
whei’cver possible, but in regions where tin* disease is or lias become 
endemic usually the great iinmbor of people siiffei'ing frord the affec- 
tion render the measure liardly practicable, fn those tropical 
countries, however, where* the disease has not yet aiijieared. the 
medical officers would do well to be on the look-out for it. and if a 
case is reported the patient should certainly be ke]>t isolated and 
thoroughly treated before being allowed to mix with the general 
population, and all infected clothing shoulxl be boiled or burnt. 
We have seen an epidemic of tinea imbricata in a hospital in whicli 
a patient suffering from the disease was admitted find allowed to 
mix with the other patients. There is a general native belief that 
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anointing the body with cocoanut oil or other oil* will prevent 
infection; there may be some truth in the belief, but such a measure 
cannot be carried out ‘In Europeans. Any itchy, scaly spot in the 
slightest way suspicious of incipient tinea imbricata should be 
immediately treated with lin. iodi. chrysarobin ointment, or resorcin 
dissolved 'in tr. benzoini. While tlie treatment of tinea imbricata 
in an adv-iuiced stage 'is extremely difficult, it is easy to stop the 
initial patches by these means. 

TINEA INTERSECTA [ride Plate XL). 

This dermatomycosis and its fungus wire first described by Cas- 
tellani in 1907. It occurs in Ceylon and Southern India. 

AStiology. — If a por- 
t ion of one of t he brown 
patches or a scale be 
removed and trcatetl 
with liquor j)otassa*, 
the <ungus is easily 
delected. The fungus 
(Endodermophylon cas- 
tclhmii P(Try. 
grows betwetm the 
siii)erficial and the 
d(‘(j]> strata of the epi- 
tl(*rmis. It is present 
oil the inner surface 
of the scales, but not 
oiitheexteriud surface. 
A very renuirkable 
fact is the extreme 
rarity of free .spores; 
in fact, in several cases 

Fig Fungus of TiNjiA Intj-ksect.* ^xie does not succeed 

(I'rom a .scalo in liq. polassaj.) in finfling SporCS. The 

mycelium is fairly 
abundant, though far from being so abundant as in tinea imbricata. 

It is cbmposed ot l<»ng. straight articulated threads, which are 
sometimes dichotomous, the lircadth, being between 3 and 32 
Each segrtieiit presents in fresh preparation two retractile bodies, 
one at each extremity. No asporgillar fructific ations nor clusters 
of spores are seen. Attcmjits at growing the fungus have* succeeded 
only in one case, the growth being somewhat similar to that of Evdo- 
d$nMphyion indicuni Castellani (p. 1020}. 

Symptomatology. — ^Ifhe eruption begins with* small oval or 

roundish, very slightly elevated itching jiatchcs, generally situated 
on yie arms, legs, chest, and back. The margins of these dark 
spots are at first slightly elevated, and dotted often with minute 
dark papules. The patches are dark brown in colour, much darker 
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than^he surrounding skin, and presents a smooth, tense surface at 
first; they increase in size slowly, and some coalesce. After a 
certain time the 'surface of the patches is no Icmger tense; it becomes 
somewhat shrivelled and dry; superficial cracks ap])eiir in it,* so 
that white lines are visible intersecting tlui brown surface. Later 
the cracks become deeper, the epidermis splits, and several flaky, 
curled-up scales, whitish inside and diu-k on tlie outer «i\rf ace, are 
seen; the scales are often removed by friction, and whitish roundish 
patches only remain. The eruption never (lc\'elops in concentric 
rings like tinea imbricata; the patches r(miain isolated or fuse to- 
gether, forming irregular huger patches. Some jKnehes may disaj)- 
pear spontaneously after a time. The general health of the pjitient 
docs not seem to be affected. In some patii iils thnc' is a slight 
degree of cosinophilia. 

Diagnosis. — ^^^^lcn the eruption is in the wry first stage it might 
be mistaken for a form of ])itjTiasis versicolor. In j)ityri€'Lsis versi- 
color, however, the epidermis does not sjdit : moreover, in tinea 
iiitersecta the fipjgus is not found on the siirf.ice: it grows b« 5 t\\een 
the superficial and deep layers of tlie (‘piilermis. Tinea imbricata 
l)egiiis ill a manner somewhat similar to tinea inlersecta, dark 
brownish patches being iireseut, and tin* fungus in both enij)tions 
growing between the superficial and <lee]) layttrs «)f t he epidermis. 
In contrast to tinea 
iinbricat a, IiowcviT. 
the eruption of tinea 
inlers<icta never de- 
velops ill concentric 
rings; isfar less severe, 
as patches may heal 
spontaneously; and is 
cure,d without much 
difficulty. 

Treatment. — finc- 
tiire of iodine and tlie 
usual antiseptic oint- 
ments, such as chrysa- 
robin (2 to 5 per cent .) . 
answer well. 


TINEA FLAVA 

(vide Plate XII.). 

Synonyms. — Trop- 
ical Pit5rriasis * Vit- 
sicolor of the old 
authors, Microsporosis Flava (Custellani), Achromie Parasitaire 
(Jeansclmc), Pityriasis Versicolor Flava (Castellani), Achromia 
Squamosa (Crocker). 



Fig. Szx. — Fungus of Tinea Flava ^OldCase). 

(Fiom a si)ecimeii slained by llio Morris- 
Walker. method.) 
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This dermalomycosis is extremely common iiv all tropical 
countries, and especially so in Southern India. Ceylon,, Malaya. 
Java, Indo-China, and China. By many authors it has been, and 
is still, confused with the ordinary pityriasis vesicolor of temperate 
zones; the investigations of Castellani and Jeansctoe, however, 
have clearly proved that it is a different affection. 

A!tiology#<— The affection is due to Malassezia tropica Castellani. 
r()05. The mycelial threads are generally thick, with numerous 



Fig - Tinea I-'lava on the Face pF a Sinhalese. 

swellings, constrictions, and otlija- irregularities in their, 

The spores are roundish or oval (3»5(> to 4-50 /i), and have a double 
contour. In recent cases the fungus is abundant, with plenty of 
mycelium and spores which often run into dusters. In old chronic 
patches the fungus becomes very scanty; the* spores arc not 
numerous, and generally do not collect in clusters; the mycelium is 
very scanty, and is even mwe irregular in shape than it is in recent 
patches (degeneration forms of the fungus). For full description 
of the fungus see p. X099. 
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Sirmptonuitologyi^ — ^Tlie affected ptirts arc yellowish, of much 
lighter colour than the surrounding h(!silthy skin; llie yellow colour 



Fir.. 823 . — Tinea 1 *'lava on the Hack. 



Fig. 824. — Tinea Flava of Ihe Arm. 

may be of various tinges, from dark, deep orange-yellow some 
cases to very light canary-yellow in others. The patches are of 
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vtirioiis sizes, generally roundish, smooth, sharply defined, with 
margins not elevated, or only slightly so. Sonieiimes the patches 
are irregularly festoone*d, and may encircle an area of healthy skin. 
Occasionally’ the encircled liealtliy skin appciirs to be intersected 
by many yellowish, ribbon-like lines originating from the surround- 
ing yellow palcli. The region^ more frequently affected are, in 
order of frequency, tJu; face. neck, chest, and abdomen. Large 
portions of the body {may be involved. There is, as a rule, no 
pruritus. Tlio patches arc not desquamating, or only very slightly 
so. The course of tinea ILiv.i is very chronic. In the natives of the 
lower classes it ajipears in childhood in the shape of tiny spots on 
the face and chest. s]>reading slowly during years; they may 
co;ilesce, covcTiug practically the wliolc of the face and chest. 



F'ig. 82 5. — Tinea Flava: Variety Guttata. 

One is occasionally surprised to see a native whose face and diest 
are quite light in colour; on closer examftiatioii, it may be found 
that this ligliter appearance is due to a diffuse, very light -colouied 
form of tinea llav.i, covering the whole of the-facc, neck, and chest. 
In CeyloneSe native women, when the ])atches of tinea flava are 
small," light, and situated on the face, they tire considered to be 
beauty-spots, and are higlily ajqireciatcd by the ladies and their 
admirers. Such patches are calh'd in Sinhalesi* ‘ nlu-hamu,' which 
means ashy skin («/«, ash; hama, skin). 'J hcre is al,so another word 
used by native poets f^r such condition — *goiiiera,’ which moans 
skin dotted with beauty-spots. The disease, which is extremely 
comn\on, attacks mostly natives, but occasionally Europeans also. 
In Europeans the patches are yellowish-reddish or ])inkish (tinea 
rosea), and may be due to different strains of M, tropica, 

i 
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Aognosls.— The disease is very chronic and has no 1 endency what- 
ever to spontaneous cure, hut the general Injfiltli is not affected. 

Diagnosis.— 7*/7)'rt«sis versicolor of temperate zones is not of so 
light a tinge as tinea flava, never attacks the face, arid is curable 
with the greatest facility; while tinea flava aflorts the’fare more 
frequently than any other part of the body, ami is curable only 
with difficulty. * • 

Tinea Alha. — Occasionally there may be some diflirultj’ in dis- 
tinguishing tine..i flava of a light variety from tine<i alba. In con- 
trast to tinea flava. the patclas of tinea alba are not smooth, and 
the fungi belong to tlie^gcnera Triduij^hylnn and Efyidermoplivion. 
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peculiar parchmcnt-likc feeling of scleroderma. The microscopical 
examination will clear ^he diagnosis in any doubtfuhcase. 

In Europofins, tinea flava, taking often a reddish colour (hence the 
term ' tinea rosea *), especially if the patient has been exerting him- 
self and fs perspiring, might, on superficial examincation, be mis- 
taken for a form of Seborrl^a corporis. The microscopical examina- 
tion will clear the diagnosis, no Malassezia fungus being found in 
seborrhoea corj)oris. 

Treatment. — Tinea flava shows no tendem'y to spontaneous cure, 
unless the patient moves to a cold climate. Even tlien, very often 
the cure is only apparent, as the condition reappears dming the 
hot weather. The treatment is difficult. Turpentine applied daily, 
followed by a naphtliol or c])icarin ointment (2 to 5 per cent.), or 
a salicylic-resorcin ointment (resorcin 3i., acidi salicyli gr. x., 
vaselini Ji.l, is often successful, but the treatment must be cem- 
tinued for months. On covered parts of the body tincture of iodine 

may be used, or a chrysarobin ointment (2 per cent.). 

• 

Ills to be noted that in several cases the fungus of tinea flava has ap]>arcnlly 
a deep pernianeiit disturbing lu tion 011 the pigmentation processes of the 
skin, as, even when the fungus has been destroyed, the piitihes may remain 
of a lighter colour lluui the suriounding skin lor a long lime, though ultimately 
they become again normally pigmented. 


TINEA NIGRA. 

Synonyms.- -Pit xriasis Xigra (Cast ollani), Alicrosporosis Nigra 
(Castcllaiii). 

I'his affection is lairly c<»innioii in Iiuliti, Ceylon, Java, Moderated 
Malay Stales, and Cliina. Tlu; first acconnl of this, or a very 
similar, dcrmatomycosis was jniblisliud by Manson in China in 
1872. Malison's observations, however, wen* forgotten, as t hey witc 
not quoted by him in his subsequent works. Castcllaiii, in 1905, 
rcdcscribed the disease in Ceylon, and succeeded in growing the 
fungus. I 

Etiology. — file affection is caused by a fungus of the genus 
Cladosporium C'. mimsnni Caslellaui. 1905. The fungus is found 
very abundantly in tlie lesions; tJie mycelial elements arc rather 
short -18 to 20 fjL in length, and to in’ breadth. Sometimes 
they may lib irregular in outline, bent, bjMiana-shaped. The spores 
are globular, and most of tlicm very large- -5 to 8 fi. They arc 
frequently arranged in clusters. 

The fungus is easily cultivated by inoiiilaling scrapings of the affected 
patches on maltose agar. Ai ter two to lour days roundish hemispheric colonies 
appear, which are black, b’:l at first have ii.sually a greenish tinge, and may 
present at the periplicry some radiating, delicate, pale greenish byphas. 
These colonies may remain separate or more often gradually coalesce into a 
jet-black knobby mass, deeply rooted into the medium. 

The fungus grows well, &ough less abundantly, on the other sugar agars, 
and also on ordinary agar. In broth and peptone-water the growtii is very 
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8low«*aiid take# place at the bottom of the tubes, with formation of a black 
or greenish-black sediment. 

The optimum temperature for the growth oi the I'uugus is betwen 30" and 
32® C.; above 35® C. and under 25® C. the growth is much slower, and 'may be 
hil under 20® C. ••Further details on the fungus may be found on p. iioo. 

Symptomatology. — ^Thc affected paits are of a black, dull, lustre- 
less colour, much darker than the surrounding dark, healthy skin 
of the native. The patches may be small, roundish, and separated 
from one another, or may coalesce; the patches ;ire often slightly 
edevated, and may present a slight desquamation. Little, if any, 
pruritus is present. The face is not usually affected, though the 
eruption may be found on practically any other n^gion of the body. 
The neck and upper portion of the chest arc apparently the regions 
most frequently affect (ul. Tinea nigra usually attacks natives. 
We have, however, 
seen it also in one of 
our European pat ieiits, 
who went for a pleasure 
trip to Burma, Inhere 
he remained about a 
month. On coming 
back to Ceylon, 1 k‘ 
noticed a‘ small, 
roundish, very sliglitly 
elevated, noii-dosqua- 
mating, black ])atch 
on the jxilm of liis left 
hand. There; was no 
pruritus. The patch 
spread slowly for two 
months, reaching the 
size of a sixpenny- 
piece. It disapjjeared 
after a single apjdica- 
tion of formalin; tliree 
months later it re- 
appeared in the same place as a tiny black dot, which ;^lowly 
spread. Another application of formalin cause.(l it to again dii- 
appear. From the pal di a iungu> was grown identical ivitli the one 
found in native cases. 

Hlx^ Infections. — A mixed infection of tinea nigra and tinea 
flava is somewhat frequently mot witli. Several of oiu* piiliciits 
had on the neck a few round patches of tiri(;a nigra, and on llic 
face some smooth, yellow, roundish patches of tinea Hava. 

Dlagnods. — ^'fl^e characters of the fungus, and tiic fact that the 
disease is easily curable, readily distinguish tinea nigra from 
pinta. Pityriasis versicolor is generally of lighter colour than ^nca 
nigra, and the fungus {Malassezia versicolor) is morphologically very 
different, and cannot be grown. In chloa.sina bronzinum no fungus 
is found, o 
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Treatment. — The disease is easily ciirable, except wtien it atfacks 
the palms of the hands, where llie treatment mii,st be more pro- 
longed. A salicylic-.'ilcoliolir lotion (2 per cent.), followed by a 
resorcin ointment (resorcin, 3i.; vaseline, Ji.), answers well. When 
tlie patcllos ar«' small, pure formalin may be used with care. 

ERYTHBASMA. 

This affrctioii is frcqiieiilly met with in the tropics, and is 
common on the continent of Eniope, though apparently rare in 
Ainerica. 

Etiology.- -It IS caused by a fungus discovered ])y Burchardt 
in i85q- minuiissima Burchardt. This hyphomycetc is 

very <lelicatc nnd slender, less than 
I [j, in breadth: is found in the 
sujMTiicial horny layiT of tlie affected 
]>arts. Ducrcy and Reale claim to 
iiavc succeeded in cultivating it, but 
their results Ii:ive not^ been confirmed. 
Tlie description of the fungus is foimd 
on p. loOi. 

Symptomatology.- f h e eruption 
generally alfects tlie gcnito-crural and 
axillary regions, but may (x casionally 
spread to other parts of the body. It 
is characterized by tlie presence of 
brownish-reddish ])atclnjs, rounded or 
irreguhirly shajH'd, but with well-defined 
bordcTS. TJie borders are not cilevated; 
tlui surface of the j>atches ajijicars 
slightly hirfuraccous. and has often 
a stnnewhat greasy feeling. There are 
no subjective .symptoms, excej^t occa- 
sionally slight itching. 

Diagnosis. — Erytlu-asma is easily 
distinguished from tinea versicolor 
and liijca tlava by the reddish tinge generally present: by the 
charjictcnstic difference of its -»iles of development, and by the micro- 
scopical examination, wliicJi will re\e;d the presence of Nocardia 
mimiiismm Burchardt, a fungus inor]>hologically very different 
from Malassczia furjur Robin nir M. Iropica Castcllani. The 
differential diagnosis from tinea cruris has been discussed in this 
chapt(;r under the heading Imea Cruris (p. 2042). 

As tirst noticed by Manson, alter tinea cruris lu*^ lieen cured, the 
genito-crural region nr^y in some cases present for years 0 peculiar 
toownish discoloration, and be slightly furfuraceous — a condition 
reSc^jibling erythrasma; in such cases neither Epidermophyton 
Castellani nor Nocardia minutissifna Burchardt will be found. 
.. Treatment. — ^Washing the parts witli ordinary soap and warm 



Fig. 828. — Erythrasma. 
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WftillilPi or s&iid^sosijij cuxd thou rc^ulsurl^ applying 

. ;rMOrcin>saiicyl\c biatment (resorcin, gr. x. to xxx.; ac. salicyl 
gr. Jt.-io'^jac.; vaseline, gi.), will soon cause the wuption to diaip- 
ptaf.. Instea^^of the ointment, a hyposulphite of soda (i drachm 
to X DU^e) or snlphiu-ous acid lotion may be used. •’ 

’ . * BLASTOMYCOSIS. 

V (^oajntt*— Saccharomycosis Hominis, Oidiomycosis, Dermatitis 
;Bla^ (Hd^^tica, Bliistomycctic Dermatitis, ZjTnonematosis. 

DeHniileil. — ^Thc term blastomycosis covers a group oif closely 
allied pathological conditions due to fungi of the genera Saccharo- 


wyces, 

otdes, 


. Cryplococcus, Coccidi - 
Oidinm, and Momlia, 
generally characlorizc-d by the 
presence of warty j»:itrlu‘.s and 
^minute epidermal absccsbcs. 

lOstorical and Geographical. 
— Werniko, in ifioo. dt'^crllx-d 
in Buenos Ayrtjs iwu chmis oJ 
papillomatous cni]}ti(ni m 
which lie found peculiar bodies 
whicli wore at first considiietl 
to be pro! ozoa. hence I he disease 
was called ‘ protozoic denna- 
titis/ Later (rilclirist and 
Ophuls showed llicin to ])e 
vegetal parasites. (lilcJirist. in 
1894, described yeast-likr 
organisms in sections taken 
from a scrofuloderma-like 
eruption. In the same year, 
independent ly. Biissu "aiiil 
Buschke published a ease ui 
a pyajmia-like condition iliie 
to a Cryptococcus. The disease 
has been investigateef cHielly 
by American obscrvois, among 



Fig. 829. — Blastomycosis of Leg. 


. o whom Ricketts, .Ornisbv, Hyde, 

Montgomery, and Pm-dy nmy be mentioned. The maladfy occurs 
in the tropics, and one of us has reported several cases from Ceylon, 
while Phalcn and Nichols have described mimcTous cases froni the 
Philippine Islands. Leger two cases in Tonkin, and Lutz. Sijlcndore, 
and others, cases from South America. 

flitlology.—pio fungi found belong to liie genera Saccharomyces, 
Cryptocaccus, Coccidioides, Monilia, incliidiiig^in the last-incntioncd* 
genus the following non-sufficient ly defined genera: Zymonema, 
Pafasaccharomyces, Parendomyccs. Tlic descriptitni of these fuqgi is 
found in Chapter XXXIX., p. 1035, There arc also higher, not yet 
well-determined fungi, all of widch are apparently capable of 
♦ 131 
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inducing identical clinical conditions. In the tissues all the otgan- 
isms exist as yeast-likc, oval, or roundish cells. 

Among the organisms wliich cause the disease, Ricketts distinguished lour 
types: — . 

1. Blasiomycctoid or ycast-hke ty])e; reproduction by budding; in cultures 
only oval or roundish cells are seen, while mycelial tubes are as a rule absent. 

2. Cryptjcoccus-like type: reproduction by enclos|X>rulation within the 
tissues. 

3 . Rndomyces-like type : the cult ures present abundan tsiibmerged mycelium^ 
wliich breaks up into chains of endoconidia; proliferation by budding is rare. 

4. lly|d\omyccloid type: cultures present aeiial hyphss and submerged 
mycelium; piolifera tion by gemmation occasionally seen. There are many 
transition Jorms between these four groups. 




Fiii. 830-— 11l\stomycosis of the 
Upper Lip: Ulcerative Stage. 

(I'roin a c.ise lu the Colombo Clinic ) 


I'lG. 831. - Blastomycosis of 

THE Mol- TIT. 

Mom a photograph by Splcndore.) 


' Histopathology. — Tliorc is marked proliftiration of Uie epithelial 
layers, with elongated, irregularly slumped" down-growths into the 
corium, and epithelial globi are s»t*.en. TJie (mjIIs of the rete are 
swollen, and there is. between the cells, a iiolyinorplionuclefu: leuco- 
cytic infiltration. Here sind there minute miliary abscesses are 
present. In these, numerous polymorjihomiclear and mononuclear 
leucocytes arc found, also c}>ithelioid cells and. giant cells, some 
containing the parasjte. It is in tiic miliary abscesses that the 
organism is mostly found. The corium presents a general cellular 
infiltration made up of polymorphonuclear leucocytes and young 
connective-tissue cells. The vessels are dilated and their walls 
thickened. Splendore has noted that when the lymphatic glands 
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are Isiflecled, •which is of rare occurrence, they may present liislo- 
logically a tubcfcular appearance. ^ 

Symptomatology. — The disease, as seen by us in Ceylon, is 
characterized by the presence of elevated warty patches ^showing, 
especially at their margins, 
minute epidermal abscesses, 
and often small ulcers 
covered by yellowish crusts. 

The eruption may be gyrate. 

The lesions at a later stage 
may become more deeply 
ulcerated, the i)r( 
ulceration generally b<;gin- 
ning at their centre. There 
is very little or no ])ain, 
and very sliglit or no pnir it ns. 

The lesions may heal sj)on- 
taneouj*]}', Jcaviiig, as a rule, 
soft, smootJi scar.s. C)cr<L- 
sionally tJic affect ion ri‘coin- 
monces aftei a time in ihe^ cai. The lymphatic glands «ue not 
often involved. Fn muiu* case siihciit ancons al)s<es>es and grmnvJi- 




^'ic. 833. — Blastomycosis Glutealis 
(From a case in the Colombo f linic.) 

like swellings may be formed. All regions 01 the body may be 
affected. Tlio course is very chronic, tlie disease lasting often for 
many years. 
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Cllnioal Varieties. — ^Several varieties can be distinguished 

1. The commoJfi cutjineous type, or North American and 

Asijitic type. 

2. The oro-pliaryngeal blastomycosis. 

3. The Coccidioides blastomycosis. 

4. The gluteal blast om3’cosis. 

1. Common Cutaneous Type. — ^The description we have given 
of the disease rrfers to tin's t3'j)e. which is quite common in Ceylon,. 
Southern India. Philippin(‘ Tslands, Indo-Chiiia. Tonkin, and prob- 
ably in many other part s of t he tropics. A very frequent localization 
in Ceylon is the upper lip (see Fig. 830). the disease extending 
later occasionally to the nasal mucosa, and verj' rarely to the 
oral mucosa. Tii several of <»ur cases a monilia-likc fungus was 
grown. 

2. Oral Blasfomycnsis.- This variety’ Iips Ix'cn invostigated hy 
Lutz and Spleiidorc in South America. Spltwlorc considers the 
fungus to be, a Zyntonema, and calls the disease zj’monematosis. 
As most authorities do not accejn the gemisZywfmcww, we p^ace the 
fungus in the genu'i Monilia (see p. 1079V The skin lesions 
arc identical with those found in the common type of the malady, 
but the infection .spreads to the oral mucosa, ifps, gums, soft and 
hard palate, giving rise to numerous small, vorrucoid, papillomatous, 
or framboesiform patches, whicli later may undergo deep ulceration. 
The disease later invades the jdiar^’iix. no^e, larjmx, and bronchi, 
and often terminates feat ally. 

3. Blastomycosis Coccidioides (synonym, Protozoic disease) was 
described by Weriuke of Buenos Ayres in 1890, and later hy Posadas ; 
it was further investigated by Oidiiils, Moiflit, and others. It was 
at first considered to be of ]>rotozoal origin. The lesions on the 
skin arc somewhat similar to tlio.'^e found in the more usual type of 
blastomycosis — viz., vernicose ])atrli(^ will* minute epideimal 
abscesses — ^l)ul are gciUTalJy <»f larger size, and vist'eral complications 
arc the rule, the malady terminating almost always falallj*. In the 
affected tissues peculi.ir large .stnictmes are seen, some of wliich 
may contain as man}’ as i«)o spore-like bodicis (see j). 985). 

4. GliUea! Blasiomycosis.--'ni\s condition was described by Kar- 
tulis some years ago in Kgypt. Wo. have often observed it in 
Ceylon. The skin oif the gluteal region— one natc or both nates — 
presents a diffuse induration, and is enbrated with tlic oi)cning 
of sinuses, from which a thin pus exudes. The sinuses may be 
very deep and connected with each other, but in our cases did 
not communicate with the intestine. The pus docs not contain 
grains, as is the case with actinomycosis. Tlic pfttient may com- 
plain of pain and discomfort on sitting down. The disease is chronic. 

' Matwell has reported from Formosa cases of a fistulous disease of the 
buttocks, which may be of the same nature. lie is inclined, however, to 
Qonsider them to be of amoebic origin. 
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Dlag]l 08 is.-^This is based, in the usual type of the malady, on 
the presence of verrucose patches witli micro-absccsses, in which the 
fungi are found* The disease has been oflcn*confused with tubercu- 
losis verrucosa, with a syphilide, wdtli an epitlicliomatoxis lesion, 
and, in the tropics, with atypical framboisia and even ringworm. 
The microscopical examination and cultivation of scrapings, or, 
better, of the pus of the miliary abscesses present in the lesions, will 
be necessary to clear the diagnosis. A droplet of the pus, or a 
minute portion of teased tissue, is placed on a slide with a drop 
of a 30 per cent, solution of potassium hydrate, and a cover-glass 
is placed on the preparation; after about half an hour in a temperate 
climate, and generally a few minutes only in]a tro])ical climate, the 
tissue and pus cells arc disinte- 
grated by the potash solution, while 
the organisms, being resistant , can 
be easily seen. Cultures should 
also be made from the pus. it 
is important to, note that yeasl- 




Fig. 834. — Fungus found in Der- 
matosis Hyphomycetica In Die a. 
(Broth Culture.) 


Fuj 835. l^ERMATOSIS HyPHO^ 

MYCKTicA In Die A (sce 
p. 2086). , • 


like organisms may be frequently found as saprophytes on the 
surface of various ulcerated skin lesions, which have nothing to do 
with true blastomycosis. * 

Oral blastomycosis may occasionally be confused with espundia, 
from which it is differentiated by the absence of Loishmania and 
presence of fungk Blastomycosis coccidioides is easily diagnosed by 
the presence of bodies containing numerous — as many as 100 — 
endospores. Gluteal blastomycosis is distinguished from actino- 
mycotic and mycetomatous conditions by the absence of the grains 
and the characters of the fungi; from a syphilitic condition by 
the ine%2^cy of a mercurial treatment; from tubercular fistulous 
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disease by the massive diffuse induration, and absciiee of ttiber- 
cular culircaction. 

Prognosis. — ^Tho disease very rarely heals spontaneously. The 
general health in the common tjT)e of the malady is not much 
affected, but the patients complain of the disfigurement. Occa- 
sionally the organisms from the skin lesions enter the general cir- 
culation. ami a condition similar to pyiemia dcvelojis. Cases of 
systemic blastomycosis terminating fatally, without any skin h^sion, 
have also been described. The prognosis of lilastoinycosis cocci- 
dioides and oral blastomycosis is bad. while blastomycosis ghi- 
tealis is most persistent, tlioiigh tin* gemral healtli is not much 
affected. 

Treatment.- - Potassium i(»dide. gi\en in large (h».si‘S (gr. xy. to xx. 
three or four times daily), lias a beneficial effect, tliougli it is not 
so efficacious as lu spoi oM icliosis. The apjilical ion of Rontgen rays 
to the lesions i.s useful. In mild cas<‘s the Inc al a])])lication ot various 
disinfectants jiercliloride of mercuiy (i iu i.ooo). diluted 

linclure of iodine, tijc., may bring about a curg. llie following 
ointment is iiSelii tspe< ially in the lorali 7 .aiioii to tlie upper lip: 
Iclithyol, gr. xv nng. bolladoniue. />u.: va'»elmi. ad 31. 
treatment is ii]>]Kirently much use in bliis*omv<*<»sis cocci- 
dioides. in orojiharynge. >lastoinv<‘osis. or in blasNmivcosis 
glutcalis. 

Dermatosis Ilyphomycctica iudtia . — Tliis term lia** been by Caslell.ini 
to indicate a pi'culiaf hypliomycetic crmdition ho has once scon in Coylon 
The patient had a numlx*! of guram.i1ous swollinns and indiiralod patches, 
but no warty lesions were preiont anywhon*. A luiigiis Wtis iholalod ivinrh 
in various sugar broths .and ordinary brotli jirodiiood very long filaiiicntb. 
but owing to an accident could not be further Ktiidiod 


SPOROTRICHOSIS. 

Schenk, in 189S, dcscrilicd a case of inulliple cliroiiic al)sces.ses in 
the pus of which a Sporoirichnm w«'is found. Hekfoen and Perkins 
reported two similar cases also in the United Slates in 1900. Do 
Beurmann publibluid in 1903 a cast^ of similar nature in Prance. 
De Beurmann and Gougerot, from 1906 onwards, liave piil)lislied“ 
many cases, and have completely investigated the. subject of human 
sporotrichosis liacteriologically and 'histologic«dly. as well as 
clinically. Their researches have been confirmed by Gaucher 
and Monier-Vinard, Duval and Fago, Vaqiiez. l^onnot. Lambry, 
Adamson. Esmeiii. and many otliers. Cases have been reported 
from the tropics by Lutz and Splendore in Brazil, and by us in 
Ceylon. Clair has observed the disease in Arab stokers on board 
some steamers of the Messageries Maritimes Company. 

iEtloiogy. — ^Thc fungi causing the disease belong to the genus 
' Spor^irichum Link, 1809, of which nine species have been so far 
described in man: — 
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[S. schinkt Hekioen and Perkins, 1901. 

6'. Matnichot and Ramoxid, 19^5. 

dofi de Beurinanii vid Gougerot, 190b. 

. .S', gougevoit Malrucliot, 1910. 

SporolrichufH Link. 1N09 S. jeanselmet iiiiimpt and longeron, icjk*. 

S. uidicum Caslellani, • 

.S', asteroides Splcndun*. J9r)9. 

S.lfsfiei Vuillemin, 

councilmaut WollMu-h. Sisscjii andTMcu-i, lyi/. 

For the description oi thesc‘ organisms. se(‘ chajders 011 Fungi 
(p. II 17). 

llie species so far found in the tropics are — S. bcitrfnanni Malni- 
chot and Ramond in Brazil and Africa, i>. astcroidcs Splcndorc, 1909, 
in .Brazil, and S. indicum Castellani, ic)oS, in Cc.ylon. These fungi 
are morphologically very similar. In lIic liuman lesions the fungus 
apj)e;irs morpJioIogically as a yeast, and is very scarce.. In cultures 
mycelial threads and numerous spores are seen. The spores are 
ovoid. 5 to () /£ in length by 3 to 4 // in breadth. The mycelial 
filaments art* vejy sle.nder (j /i) in S. beutm^nni and .S', schenki ; 



FiCJ. 8,pi. SPOROTRICHIC LYMPlIANl.lTlb. 
(From <i photograph by Splendore.) 


somewhat broader (2J to 3 /d in S. indiemn. S. astefoides is 
characterized by the 4Tcsence. of peculiar radiate bodies in the 
affected tissues. These fungi grow easily on the ordinary culture 
media, best of all on Sabourauc^s peptone-glucose agar. Colonies 
develop from the fourth to the tenth day as small white points, 
surrounded by a delicately rayed aureola of whitish colour. They 
gradually inCTcase in size, coalesce, become convoluted, and take 
a dark greyish, •brownish, and even black colour. These fungi, 
according to Dc Bcurmann, may perhaps liv£ saprophytic on veget- 
ables (lettuce-loaves, and other lunds of vegclabh^s used as salads) 
and on insects (flies, caterpillars, larvae). According to De Beur- 
mann, infection takes place by contact with unclean vegetables. 
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The fungi may also, apparently, live saprophytically* in the |9ral 
cavity and pharynx of certain individuals, who then become carriers. 

The rat, mouse, monkey, cat, and very young guiiiea-pigs, are al} 
more or less susceptible, and may be infected by subcutaneous or 
intraperitoneal inoculation. Tiie rat is the most susceptible 
animal. In it Lutz and Splondore liave described a spontaneous 
sporotrichosis due to a Sporolrichum appiircntly identical with 
S, beurtnanni, Moore and Davis have described a case following 
the bite of a field-mouse. The patient's blood agglutinated equally 
well S. schenki and S. bemmanni. The affection has also been 
observed to occur spontaneously in the dog iGougerot and Caravan) 
and in the mule (Fontoynont and Carougeau) in Madagascar. 

Histopathology. — The histopathology of the cases due to S. 
beurmanni has been investigated by Dc Beurinann and Gougerot; 
that of the cases due to .S', asteroides by Splondore; that of the 
cases due to 5 . indie urn by oiirsolvcb. Whatever the causative 
species of Sporolrichum, the histological lesions arc apparently 
tJio same, and corro^poiul to the throe principal ^13'pcs described 
b}^ Do Bcunnann and (irougerot — viz., (1) An epithelioid type, 
with presence of giant cells — tliis corresponds to the tuberculoid 
type of De Bciirmann and Gougerot; (2j a Ijmiplio-connective 
tissue or syphiloid reaction; (3) a poljmioi jihonuclear or ectliy- 
matiforin tjq>c. 

Symptomatology. — In a weli-insuked case, several gummatous- 
like swellings, situated in the subcutaneous tissue, luro present on 
various psirts of the body — the arms, legs, and trunk. The size 
varies from that of a small pea to that of an orange. On palpation, 
they arc hard, resistant at lirst; later they soften, the skin becomes 
reddish or violaceous and after a time perforates. From the 
fistulous opening a j^ellowish homogeneous pus is slowly evacuated, 
or at times a thin serous discharge. In some cases the suppuration 
ceases, granulation sets m, and a coarse, cheloid-likc scar remains. 
In other cases the fistulous opening enlarges and a cratcriforni 
ulcer, with often a fungating fundus, develops. The lymphatic 
glands may occasional!}* become affected. The course of the disease 
is very chronic. In some cases deep guipmata develop under the 
periosteum of various bones, and in the muscles. Large granulating 
ulcerations may form in the buccopliarynx and larynx The general 
health, as zbrulc, is not much affected. * 

Clinloal Varieties. — The commonest varieties met with arc: — 

1. The localized type, with spdroirichic chancre and ascending 
sporotrichic lymphangitis. 

2. The disseminated gummatous type. 

3. The disseminated ulcerative type, presenting often poly- 
morphic lesions — viz., syphilitic-like, tubcrcular-like, ecthymatous, 
rupial, furuncular. 

• 4. The extracutaneous type, with sporotrichic lesions of the 
mucous membranes, the mu^es, the articulations, the bones, the 
organs of special sense, the internal organs — ^lungs, kidneys, etc. 
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De Ceunnani^ias put on record a case of mycetoma of sporotricliic origin. 
Gases of systemic spozotrlcbosis have been described. 

^DlagntMdls. — Tile principal clinical signs An wliicli to base a 
probable diagnosis of sporotrichosis are the presence of gumma-like 
lesions while the patient is in a good general state of health; the 
mixture of lesions of different appearance: partial cup-shaped 
softeni^ of the nodes, breaking down in the centre and ending in 
ulceration, with violaceous edges generally undermined; presence 
of viscous pus or of a serous lemon-yellow discharge; indolent 
evolution; absence in most cases of enlarged glands. The definite 
(fi^nosis can only be made by bacteriological methods. The simple 
microscopical examination of the pus of the absc(^sses, or scrapings 
of the ulcers, is not sufficient, as the fungus is extremely scarce. 
Cultivation must be resorted to. A few glucose-agar lubes are 
inoculated, and kept at room-temperature without capping. After 
four to ten days the first colonies of Sporoirtchum will appear. 

Treatment. — Potassium or sodium iodides in full doses (15 to 
20 grains three to^four times daily), well diluted in water or milk, 
induce a rapid disappcarain'c of all the lesions. In 'persons who 
cannot take potassium iodide, saiodin in the same dose may be 
given in cachets. The ulcerated lesions may be dressed with a 
lotion of potass, iodide 10 parts, iodine i ])art. water 500 parts. 
Surgical measures should be avoided. 

Pinoy h}i.s iiotod that the action of the iodides is inci eased by a salt -free diet . 

Prophylaxis.- -Any small wound should he disinfected with tr. iodi. 

ACLADIOSIS. 

Definition. — ^^\ii ulcerative (UTinatoiiiycosis caus('d by Aciadtum 
castcllanii I^iuoy. 

Historical and Geographical Distribution.' /flic condition has been 
observed by CasteUani since 1907 in Ceylon, but ho did not fully 
describe it until 1916. Cases liave been obsiTvcrl in Coylon, the 
Federated Malay States, and Macedonia. 

ABtiology. — ^Tlic condition is caused by a fungus which CasteUani 
isolated in Ceylon. Cultui^s were sent to Professor Pinoy, of the 
Pasteur Institute, who investigated it botaiiically and classified it, 
giving it the name of Acladium casfeUanii Pimn^ i()i6. Professor 
Pinoy s description may’ be ^tioted * • 

' Thp growth on artificial media (speh as carrol, potato, glucose agar) 
consists of many small roundish masse.s, which later on may coalesce, covered 
by spicnlated formations, giving llicin a prickly appearance, and consisting of 
crectfstraight filaments, parallel to each other, or at limes interlacing. These 
filaments are approximately 2 microns in diameter, and carry laterally pseudo- 
conidia of variable stkape, cylindriform, pyriform, or spherical, attenuated in 
size at their points of insertion. Most of these pseifdooonidia are 4 microns 
in length, with a breadth of 3 microns. This type of fructification recalls 
the type Acladium described by Bodin* in certain species of the ggnus 
Trichophyton (Malmsten, 1848). 

* These pseudoconidia become detached and then develop by sprouting, 
and myceliaL filaments are formed. Certain filaments produce spherical 
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cliluin3^1osj)ores arranged in small sitings, as lound in certain fungi the 
genus Fusarium. Those small chains oC chlamydosporcs arc very frequently 
terminal, the dimensionsibcing variable — 8-io microiib ’ 595, p. 1113). 

Ill ciiliurcs on carrot and potato tlic colonics arc white, on glucose 
agar often amber colour. Very ohl cultures may show a certain 
amount of pigmentation (see p. 1112). 

Histopatkoiogy. — The liistopatliological investigation of the con- 
dition is far from completed. - From the preliminary investigation it 
would seem tliat tlio lesions are very similar to those one secs in 
sporotrichosis and tlmt three t of lesions may be distinguished: 

(1) An e])it}ielioid or tuberculoid ty])e. witli jircsence of giant cells; 

(2) a lymplio-cotinective tissue iypv (sy^>hiloid) ; (3) polymorphonu- 
clear type (ccthymatous). 

Clinical Symptoms.— In .1 well-marked case ulcerative lesions are 
present all over the l)ody. tln»ugli they artj in smaller number or 
absent altogether on the fare, st'alp, ]»alius, and soles. Most of llie 
ulcers arc sliarjily defined, rtmiulisli or oval, with red granulating 
liindiis. 'fJioir appearance is w(;ll sliown in the illustration, a 
pliot()graj)h of a Ceylon casi*. In many <‘ascs fliere is abundant 
purulent seert^' ion. which (*nllecfs arul driers up in tliick yellow crusts, 
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Fir,*s 8^7 ano 838. — Aci-AmuM <. Asri-i i \nji Pim)V fU.N'ci.N'C - 1 >Kui* 

CULTUKK 

ill) \tter twunty-fdiir hour.-', (6) after three day.s' growth. 

covering the ulcers. Gummat a-like modules and furuncle-like 
hisioiis.may be. obscrvetl. The superficial lymjihatic glands may be 
enlarged. The lesions in most cases give yery little pain, or none 
at all; itching often compltit cly abseiif, but occasionally the patient 
complains of slight pruritus. The general condition of the patient 
is not seriously affected for a long tunc, but he ot ten complains of a 
certain degree of weakness and discomfort. Not infrequently there 
is serotinc fever. The blood lias been examined in two cases in the 
tropics; in one case in the Balcauic Zone; Wassermann reaction 
negative. In tlie first two cases red blood-corpuscles and haemo- 
globin were slightly below the normal; in one there was eosinophilia 
(5 per cent.), which may have been due to a concomitant Ascaris 
lumbricoides infection. In the Macedonian case, the blood of which 
was examined, there was a distinct leucocytosis (16,000 leucocytes) 
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of tte polymorphonuclear typo; in this patient there was abundant 
purulent secretion and scrotine fever, wJiiclj on some days reached 
102® and 103® R* • 

Diagnosis.— A positive diagnosis can bo made with certainty only 
by cultural methods. The microscopirnl examination alone is of 
very little use. hyiihomycetic elements being as a rule absent micro- 
scopically in the scrapings from the ulcers and content s*of nodules. 
The matCTial should be inoculated in glucose agar tubc.s. Four to 
eight days after iiiociilat ion small. yellowish, amber-coloured colonics 
appear; they enlarge fairly rapidly, become hemisplicric, and often 
coalesce in a knotty mass. At limes the colonies may not fuse 
together ; each colony 1 1 icn remains st^])arat o, rcachc-s a lai ge size, and 
occasionally ])resents peculiar radiating furrows as seem in certain 
species of trichophj^tons In iimnj’ cas(‘s where the material has 
been collected from uiccratc'd lesions, the fungus grows in symbiosis 
with a coccus, and it' may be difliciill to separate the two (»rganiRms. 



Fig. .S39. — Aciadiosis of thf Arm. 


The malady is often taken for a S5^)liilitic. condition. The liistoiy, 
the negative exam mat ion of the lesions for spirocluetcs, the failure 
of mercury ami sal varsan treat mciit , will exclude it . When t he lesions 
are covered by raised, thick, bright, yellow crusts the condition must 
be differentiated from yaws: in achadiosis, on rcmo\»ing the'erusts. 
ulcers are found, while jn >jiws. the tyiiical framboesiform nodules 
will be seen; in scrapings from yaws lesions the treponema will be 
found. Acladiosis can be differ9nliatod from si)orotrichosis and 
other affections of liyphomycetic origin by cultural methods. 

Pjro^OSlS. — ^Thc course of the disease may be very long, and 
there is very little or no tendency to spontaneous cure; but if a 
proper trcatment*is carried out a ciurc can be obtained fairly rajiidly 
in the majority of cases. A few cases resjfcnd to treatment ex- 
tremely slowly. 

Treatment. — ^^Potassium iodide given in full doses (20 gr ter Hem) 
acts satisfactorily. The drug appears to act at times more rapidly 
if given aopording to Professor Pinoy's method — ^viz., in conjunction 
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* with a salt-free diet. If potassium or sodium iodide is not well 
borne, sajodin and other similar preparations may be tried, but tibe 
result is not so satisfactory. Mercury and arsenic haVe no effect on the 
course of the malady. As regards local treat ment, it is sufficient to 
keep the ulcers clean by using a weak mercury perchloride lotion. 

u c CRYPTOCOCCOSIS EPIDERMICA. 

Synonym. — Saccharomjxosis cpidcrmica (Castellan!) . 

Historical and Geographical.— i'liis condition was first described 
by Castcllani in Coylun. We have reccntlj' found cases in the 
Sudan and in tlic Balcaiiii: Zone. 

etiology. — causal organism is Cryptococcus epideftnidis 
Castcllani. 1914. 

Symptomatology.— Tlio condition is fairly frequent in Europeans 
who have resided for sonu* ye*'u*s in the tropics, but is also found in 
natives. It is characterized by the presence on the arms, and more 
rarely on the chest and neck, of small roundish patches of a dirty 
yellow or brownish colour, which can generally bo removed by 
thorough scraping. The^c ])atclics consist of largo numbers of 
blast omyccs-1 ike eh'iuents <»f various size, rounded or oval, whicli 
so far have not bet^n cultiv.atcd. 

Treatment.--- Thorough scraping with sand-soap and hot water is 
generally sufficient to remove the patches. In obstinate cases a 
salicylic sulphur ointment is useful. 

INTERTRIGO SACCHAROHYCETICA. 

Synonym. — Intertrigo Blast omycetica. 

Remarks.— Cases of this affection have been obscTved by Castcl- 
lani in Ceylon, and similar ones have later been reported by 
Whitfield and othcirs in Europe. The affection is apparently rare. 
It generally attacks the scroto-cniral and axillary regions. The 
affected skin is red, and there may be slight exudation. The 
bordtTS of tlic eruption arc fairly well mcirkcd, but never elevated. 
In most cases there is not murh itching, .and the affection may 
recover spontaneously. 

In scra])ings a Saccharompccs ( 5 . samloni CastelHini. 
1907), which is easily cultivated on sugar media, is found, or in other 
cases fungi of the genus Monilia. . 

Treatment. — The treatment consists in washing the affected parts 
with potassium permanganate lotion, i in 4,000, or resorcin, i in 100; 
followed by the application of powders of boric acid 31., taJei or 
salicylic acid gr. x., talci gi. ' 

ASPERGILLOSIS PENICILLIOSIS OF riXiRY PARTS. 

The affected hairs — generally those of the beard and moustache, 
occaeionally of the axilla — ^present dirty greyish or whitish puncti- 
iorm formations, which on microscopical examination are seen to 
consist of penicillar or aspergillar fungi (penicUKum barpa, As^- 
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gttluf barbel). • Occasionalljr bath types of fungi arc found on tbe^ 
same patient. The affection is very clironic. The diagnosis is 
e^, the characteristic aspergillus and pcnicillium fructifications 
distinguishing this condition from other 
parasitic nodular affections. The simplest 
method of treatment, is by shaving, and 
afterwards using regularly a medicated 
soap, such as carbolic soap, tar soap, or 
sulphur soap. If the patient does not wish 
to shave his beard, turpentine may bo 
tried. 

In natives who do not bathe frequently, such 
as old persons and beggars, the sJdn presents 
often large dark patches due to accumulated dirt, 
in which aspergillar and pcnicillar fungi an- 
often present, living saproi^hytically. This con- 
dition nas nothing to do with piiita. as a thorough 
scrubbing with soap will remove Ihe dirt and the 
aspergillar and peiucillar fungi which may be hV.. ri NiciLiU'M 

present. FKiTi-miocMioN', 

PINTA. 

Synonyms. — Mul de los Pinto.^, Mai del I'inlo, Ciirnale, Tina. 
Qiiirica, Pannus Carateiis (Alibert), Tarlu.* Endemiciuc des Cordil- 
lifircs (Alibert). Lola, Cativi, Buli)iss (Lercli). 

Daflnition." The term ' piiita ’ does not indicate a single disease, 
but a group of closely a!li<'d dormatomyooses characterized by the 
presence of palrhes of various colour, duo t o different species of fungi 
of the genera Aspergillus, Pcnicilliitm. Monilia, and Montvyclla, 

HlstO^. — ^I'lic disease first began to di aw tlie attention of medical 
writers in the eighteenth century, though it was a])parently well 
known to the iiiliabitaiits of the affected regions since, remote times, 
as it is found to have formed t lu! subject of j)i*ayers atid su}»jiliratii)ns 
used by the Aztecs c(jnturios before the S])aiiish ('oiiqiiest. 

A short descri])tioii of the malady is h)uiid in the Kucyclopa’dia 
of Polanko, of Mexico, in 1760: and in Juan de Velasco's ' Ilistoria,' 
in 1789. in Columbia. Velas('o boliettid the malady to liavc been 
im^rted by African slaves? A fairly r(>m])lcte desiTiption is^given 
by Alibert, in 1829, under Ihe name" of ‘ taclie endemtque des Cor- 
dillteres,' or 'pannus car.iteus.' Among the modern authors, the 
clinical and pathological investigation of Gomez, Uribe. Vrlliecliycl, 
Iryz, Ruiz y Sandoval. Gastambido, may be mentioned. 

More recently the investigation into the aetiology of pinta by 
Montoya has been of the greatest import ance. 

Climatology. — ^PJnta is practically limited to tropical America, 
where it is found in Venezuela. Peru, Chili, Ccnjral Anurican States, 
Mexico. Cases have been reported from Brazil. It is extremely 
common in Columbia, where, according to Montoya, 4 per cent ^ of 
the total population is affected. There the patient affected with 
the disease is called ' caratejo.' The disease is not equally dis- 
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tribulcd; in each country there are localities wliertf the disease is 
common, while otlicr districts are almost unaffected. In Columbia 
it is the uortlicrn proVince of Saul aiidcr which is more particularly 
affected; in Mexico the disease is most frequently found in the 
provinces of TaI)axo. Cliiaspas. Valladolid. Miclioacan. 

A few cases of })iuta have beiai re]H)ried from Egypt by Madden, 
Goodman. Miid Sandwitli, and previously 1 -egrain described some- 
what similar cases from 'I ripoli and the Sahara. Legrain, however, 
did not find any fungus. A few isolated rjiscs have also been 
report edfroni llie Gold l^>ast. ami o1 Iiei s Irtuii the Pliilippine Islands 
by P. G. \V(K)lh;y. In t'eylmi and India only imported rases ai e seen. 

ffitlology.-- Previously to Uui/ y Saiulo\'al and Montoya's in- 
vestigations the fUsease used t«i he .iscrihed to many diffeient causes. 
Some authors believed it to be due to tlie miiUTril salts (sulplnitcs) 
contained in the waters of the mines and other localities wheie the 
malady is endemic; others considered it to be due simjdy to insani- 
tary conditions, insutlicient food, and a Jiot and damp climate: 
others, again, believed the affection to be iiidm.ed l)y the action 
on tin* skin of volcanic cinders; whilt*. according to some authorities, 
the malady was an lierediiarv t onqdaint. 

Rui/ y Sandoval, in Mexico, tiisi dei(‘( led the p.iia-^itic iiatuie 
of pinia. lie believed tlierewas only oni S])ecii?s ol Inngnsto be 
found in the affection, and that liie ibifen it colours of the jiatche^ 
were due to the dilbTcnt depths at wiiK'li tin* fiingns was grow'ing 
in the various strata of tin: ej>idennis. Monu>ya's classical le- 
.sc‘arches in 1S9S clearly .showed the plurality oJ speci(*s and genera 
of the fungi found in the dihea^e, and demonsi rat ed that eaeli variety 
of pinia is due to a dil'fercnl fungus. Mcae Ilian twenty different 
.species were fouiul by Jiini. 

Ill the j>reseJit stale of our knowledgi* oi junta it i.s imj)ossib]e 
to give a satisfactoiv classification of these lungi. TJie prinrijial 
ones may be collected into the following groii])s:— - 

I. Knngi of genus . l,s/)c.Tg/ 7 //rs ; Anpcrf^^illus piitor Planchard, 
1S95. and sever.d other sjiecies. . 1 . pktor is found in the 
j>iire violet v.iriely of j»in1a; 1 lie other spiries are observed 
^in the jnire blue and bluish anti virilei -black vinieties, as 
*W(:ll as in a form of the red v.iriety. Several of tlicsc species 
are not in rtialiiy true Aspcr^illi, a*s the.y possess organs of 
frfictification murmediale betw’ecn those of the genus 
Aspergill Its and t hose, of tke ^vnnsPtinicilHufn, 

II. Fungi of genus Pcnicillimn monloyai Caslellani, 

1907. and several otln;r s]Mx;ies. Tlniy are found in ^omc 
greyish-violet vjirielies of j)iiita. * 

III. Fungi of goims^Monilia : Monilia monloyai Castelluni, 1907. 

Found in some crises of white pint a. 

IV^ Fungi of genus Montoyella : Montoyella ni^ra Castcllani, 1907. 
Found in one variety of black pinta. A/, boxini Castcllani, 
1907. Found in a red variety of pinta. 
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Tbtf tenn Aspergillus {Trichophyton) pietor, introduced by Blanchanl in* 
1395. when the plurality of species of the fungi found in pin la hsul not yet 
been demonstratedL is now used in a restricted to indicate the Atper- 
gilius found in the pure variety of the disease. 

Montoya believes that the fungi found in Columbian i)inta, or caraatc, arc 
different species from those found in Mexican pint a. 

Appearance oj the Fun^i in Fresh Preparations. — Scrapings from 
the patches examined in liquor polassie show in most ci&CS between 
the epithelial cells long dichotomous mycelial tlireads, from which 
shorter and thicker branches take origin at various jioints. These 
thicker branches terminate in comparaliwly large fructifications. 
The morphological characters of these fructifications vary aceprding 
to the species and genus of the fungus ])r esimt . 'I'liey may be 1 ypical 
aspergillar or peniciJlinm-like fruclificatioiis, or they may show 
iiitcrmodiale characters between those of Aspertiillns and Peni- 
cilliitm. In many cases the fructification organ is rejMesenied by 
a pear-shaped or triangular formation, siirmoiinled by fi\e to six 
rods (sterigmata), each of whii'li siip])or<s a string of five to six 
spores. The number of those spores. iKweve^*. nui}' vary. They 
are globular, have a sm(»oth siirfacti. show a doiiblcvonioiir, and 
their diUmetiT is much larger than that (»l the myi dial tubes. 

fn tln‘ cases wIktc the fungus priscnt is a Monilia or ;i Monloyella, 
such or similar friictiftcatious aie absent, and only myedial tubes 
and some scalteriMl s])c»r(‘S are s«‘eii. 

Cultures.— The various fungi found in i>iiita are easily cult ivalcd, 
the best medium be.iug Sabourand’s mahi>se agar. The optimum 
temperature is hetvveoii 30"' and .}o‘ C. 


Thi' roir]iosition uf SjilMnnaiur«- iiii‘ihiiin 

Maltose 

IVfiloiif* 

Asar 

Dibtillcd water 


\ gi. I minus. 

I gi 111111111’. 

1-5 graiiimcb 

n»«i I .e. 


Culturall}'. the fungi may be ilixided in fne gioujis 

1. Those showing iii cultures .i^poigillar fi net ificat ions. 

2. Those showing peiiii illiuni fructifK ations. 

3. Those showing intermediate Jructifu atu)n> beiweentlie Asper- 
gillus and i\ii)Pcnicillium.* 

4. Those showing simpler friu:lificatioii> charaoi eristic* of the 

genus Monilia — viz., a mycelial tlircad terminating in a single 
string or small bunch of roundish spores. • 

5. Those in which higher organs of reiirodiiction arc absent, and 
reproduction talccs place somewhat similarly to what is observed in 
the^genera Microsporum and Trichophyton— hy conidia and lerniiiinl 
segmented and uiisegmenled ' s])indlcs.' The fungi of this grouj), 
found by Montoya in a variety of blai'k pinta, by liodiii, and later 
by Castellaiii, in a viiricty of red pinta, con#titate the genus Mon- 
toyella. 

Inoculation Experiments . — Montoya has tried to infect ratfbits, 
ustn^ various cultures of the fuugi found in the disease. On several 
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ONQcasions a desquamation of skin and loss of hair.*Vas obsferved, 

^ and some chromatic patches appeared. Uribe succeeded in inoca*- 
' lating several luulattoes. 

According to Montoya, the fungi of pinta live saprophytically in. 
certain waters, especially in those of mines and localities wtoe the, 
temperattdre is constantly high. He states that he obtained pure 
cultur^.bf the pinta fungi direct from such waters. He has sdso 
' found^e same fungi as ectoparasites on the bodies of mosquitoes 
ofAhe genus Culex, on sandflies {Simulium), and on the body of 
some bugs {flinocoris). which Jire vei y common in the mines. He 
believes, therefore, that mosquitm's and other insects play a r61e 
in the transmission of the distiase. 

In some old chronic cases of jniila an Acarus — somewhat resem- 
bling Acarm scahici, though larger — lias been found to live in the 
epidermal squama*, and soni«' writers l)eli(*vc that this Acarus also 
plays a part in the transmission of the malady. 

Prc.lisposins; Causes.- -What the oklor authors believed to be 
the true causes ol -jjiiita ■ a hot. damp. c)jmatc; insanitary 
surroundings' and \mor feeding: the mineral salts contained in the 
waters — are only predis]>osing eauses, some of which, luwevcr, arc 
of great importance. The. hot. damp cliiuatc favours tlic growth 
of the fungi : the watei of the mines, which contains a large amount 
,of mineral silts (esjiecially sulphates), produces after a time in 
those who use it for washing, etc., a dermatitis witli fissures and 
other eczemalous-like les,i<»iis which greatly facilitate the infection. 

All races are liable lo be at t sicked by t he. disease, but mulattoes 
seem to be psirticnlarly j^roiie to become infected. Albinos siro said ' 
to be iinmnne. BoMi sexes sire equally liable to become infected, 
though m.'des., on account of their occupations, arc more frequently 
affaeted. The msilsidy generally sqqiesirs b<*tween the age of fifteen 
and twenty-five, but it piay sippesir at any ago, and has been seen in 
children tliroe or four ytjar^ old. 

It has been ob:>erved lliat individnsils of the negro race arc more* 
liable to contract tlur bJsiek vsiriety than any other kind of the 
disease, while whites sire espjjcisillylisiblc to contract thfe red variety. 
Miners and sigricultursil labourcis sire af^geted in most csivses by the 
violet variety. 

Symptomatology.*-The disease begins very gradually. After an 
incubation period varying, siccording ft) difterent authors, between 
a few weeks and some raontlis. one or several small sli|[ht1y pruri- 
ginous spots appear on uncovered psirts of the body. The spots 
increase very slovdy in size, and some may fuse together. They are 
roundish, or may have an irregular outline. At first they* arc 
hardly raised above the normal skin. The siu-face of the patcl^s 
generally dry and*' rough, and is covered with fine pityriasic 
nqnamse^ in recent cases, with larger and thicker scales in older , 
Onesi Occasionally, in chronic cases, the surface of the 'patches, 
instead of being dry, may be znoist or somewhat greasy or glutkicms. 

' The hairs of the affected regions become atrophied, 'and later on < 
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falltjtrt. Til% shedding of hair is not due to the fungi invading 
directly the hair : it is due to a peculiar fibri>sis of the hair follicle,, 
at the place of tlie hair a hard formation remaining, like a grain of 
sand (fibroid folliculitis of Montoj'a). 

Pruritus is generally well marked . cspcciallj' at night-time. There 
are often patches of hyperkeratosis on tlu; palms iind and the 
normal lines and sulci appear much dee]>er. 

Old clironic cases occasionally exiialc .1 peculiar musty odour, 
which has been compai’cd to the smell of cat's urine, or to the t)ad 
smell of dirty linen kept in a warm, damj) i)lace. 

The affection may spread to the whole body, oxcc'pt the palms. 
qI the liands and the soles of tlie feet. The nails are never attacked. 
The scalp is !U>t usually affected. 

The disease has no tendency to h])rintancons cure. Its toiirse is 
very chronic, and may last the whole of the paliein's life. 

of the oUIor authors stall Hint tin* putijc'iits duiiiig tJic iiiLiibation • 
))crioil sutCur from Jcmt, v<iinilii)g, amJ duirrha'a. Montoya says that ]dnta 
])atients luiyo not g<^t ati odour siti gem ns, as state'll by most ohsiTvcrs. In 
cleanly patients no smell whatcviT is notueablo, a^ati irotn the peculiar 
odour ot.tlie negro race. 

Clinical Varieties. - -('linically, six different varieties may be dis- 
tinguished, eacli ol wliicli shows sevtTal subvaricties;-- 

1. I'he Black V.iriety. 
lie P>liic Variety." 
he Violet Variety, 
he Kod Variety, 
he YcIhAV Variety, 
he WJiite Variety. 

lilaet Vtirii^fy. -The jialchcs are of a black colour, and are very 
often found on the face. lhou.gJi iht*y ina/bo ])rescnt on any other 
part of the body except the ])alms and sofes. .similarly :o all the 
other varieties. The palcJies me h.inlly raised, and their surface 
is slightly desquamating, rrui it us is generally complained of, but 
is not, as a rule, so unbearable as in I lie oihiT varieties. Black 
pinta is found in negroes more frequently than in individuals of 
Caucasian race. The couAe is veiy chronic. TJie treatment is 
difficult, though not so diilicult as in the oilier varieties. 

Black pinta shows twii siiWarieties — one is characterized by the 
presence of patches of a blick-violct colour: tJie otlier by jijitches 
of jet-black, iiidian-iuk black colour. The fungus found in the 
first is dL\\ Aspergillus (species undetermined) : in the second a 
toyella (M. mgra). 

Blue Variety , — is mucJi less frctpienl than black pinta. The 
patches arc ol a blue colour. They generally Ji>egin to appear’ first 
on the dorsum of the hands, and tlien tend to spread over the 
whole body — uncoveriid as well as covered parts. There generally 
is intense pruritus. 

The fungus usually found in blue pinta is Aspergillus. 

m X33 
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Violet Variety. — Apart from the colour of llie patches, which is 
violet, the clinical symptoms and course of this variety are identical 
with those of blue pinta. It is extrenielj^ common among rural 
labourers and niiiuirs. 

There are nuiniTous siibvariclics <)f violet pinta. In some cases 
the patches arc of a pure \ioIet colour; in other cases the colour 
maybe violet-greyish, violet -briiwnibh, violet -i)urj)lish. There aic 
cases in wliich the patches are at first of a gniejush coloiu*. to 
become violet-bluish later on. The tiiiigiis foiuul in the pure violet 
pinta is an AspergiUm (A. pictor l^lanchaid. 1S95); the fungus 
found in the violet-greyish castis is a Ptnicilliimi—P. vionioyai 
Castellarii. 1907; the limgi found in the other vari(^ties are /hs/>(:rg//W 
or fungi presenting transition i haracters beiwirn the Aspergilhts and 
Win Penicillinfn. 

Red Variety.- -'riiis is » commone.-.l variety found in white 
patients. J'he patches fii eveloj), a.s a rule., on the dorsum of the 
hands and hsjt, and s]»read to larg(‘ jxirtions ol the body. The 
patche.s are rt'd--* -often bmic-j ed— and usualty show a rather 
tabundant desquamation. Pruritus is very distressing, (‘specially 
at night-time. Secondary lesions diuj to scratdiings and inocula- 
tion of pv(»genic luicro-org.inisins are not ran*. Pherative lesiojis 
have betm reported by several observers as occasionally occurring. 

In some cases ot re.jl ])inta an Aspergillus (species not det(jrniined) 
is found; in otlu'rs a fungus of the genus Montoyella’ M. hodifi? 
Castellani. 1907, toundby llodin m 190^^ in a ])atient who was undei 
the treatment <jf D.inor. 

Ca.stellani, in 1907, found the same or a very .sinulai MoHtoyella in a lase 
of red oh.scrvcd in a I'liropcaii sailor wlio liad long bcfii in tro]nial 

America. Jn Ihi.s tusc- tin- di.M*asc had not yd spnad inuLh. JlcsicU-h the 
red pan lies, tlure wa.s on the right loicarni a small grcyihh-violet spot, in 
which a Jurigus was fuuiul* whn li gave l\>u(jlliitm inn tilnalioiis 111 cultures 

niontoyai). • 

Ked pilila is more MTioii't than .my other variety, as it affects 
not only the sujieTiici.d strata of the ej)idermis. but tin* rete Mal- 
pighii as wcill as t lie corium. 

Yclloic Variety.- -Vi*ry common among lui If- castes. It gcnierallj’ 
begins on the efn^st or arms. Tin', jiaiclies artj yellow, and at first 
are not jinirigiiious and not (hisquainating. fii old cases, however, 
there is ])riii'ilus. This variety is v(‘rv frequently mixed with 
patches of wJiite pinta. and is difficult to vurn. The fungi found 
belong to tluj genera Monilia aiol Aspergillus. 

White Variety. — The patches are of a dtill wJiile colour, and ar(‘ 
gencirally very large. TJie surfac«i is usually rough and desquamat- 
ing, but at times it may be smooth. In some cases a fungus of the 
genus Monilia is present, but, acroiding to Moiitoya, in other cas(;s 
no fungus whatever is to be found. Montoya considers the white 
variety of pinta to represent in many cases the ultimate retrogres- 
sive stage of all the other varieties except the red. The patches 
of white pinta would be in such cases in reality unpigmented 
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lenc?)denna-liko areas clue to the clistiirbiiif^ action of llie various 

fungi on the pigmentation processes of ilm skin. 

• 

Montoya's belief on the nature of while' pinia in some eases is .sup|x>rtc(1 
by Casteliani's observations on tinea Hava and linen alba, in both these 
dormatom3'coses white, pt»eudo-leueoclerinic palrhes may occasionally be seen 
long alter llic liingus lias died out, and tliese paUiies inaj' remain unpig- 
mcntctl for months and years. • • 

Mixed Variety. — Xot iiilrequently llie s:ini<* palient may bo 
aifo.cied willi several variotio'^ of pinia, ]»resenting a grotesque 
tattooed or piebald a])])e.Lraii(‘t:. 

ft is es]>0(:i.illy while pinta wliirh is fnmid associated witli one 
or more of tlie oMier wirielii’S. 

Diagnosis.- -I'liis does not Iire^xeut any dillioiilty in thi* couiilrios 
wliere llie ilise,ise is endemic. fii any doubtful (\isc tbo mioio- 
scopical ex'amiii.it ion. siijijdemo.nted wlieii iicccssajy bv tJie use of 
ciiltur.il meliiofls. will i le.ir the diagnosis. 

Diffdrentiai Diagnosis iinca nii^ra. in (outr.ist to ilie black 
v.iriely of pinta. tinea iiigia is very su])(;rrK*i.il^ does not extend to 
large portions of*ihv bo<ly. m.iy attatk the jialins obi he hands, is 
not prurigiiioiis, is iMsilv cured oxciqil wlien alfecling the palms. 
Tlie iniorosco])irid exaimiiatioii of scra])ings Irom ]>atches of tinea 
nigra will *«ihow mycelial lubes of irregular sluqu* .lud large globular 
s])ore.s (ollected in buii< he^i The s]iores are groiqie*! together in a 
somewliat similar maimer to wh.it one sres in pityriasis versicolor. 

Tinea Tlarif. -In comr.iM to yellow ])ijila. the liingus of tinea 
Hava is <1 Malasscva, has the same moqihological i*haracters of the 
fungU'- loiiiid ill pityriasis versieolor. and cannot In* grown arti- 
ficiallv. 

'rinea Albii^ona and rinea Alba.' -'riic'se .in* gem-ralized Iricho- 
phytic ancl iqadorinojilivUc ailed 10ns. .iiid are easily dislingiiislied 
l)y the cliarac'ters of the fungi. • 

Lt'f)rns\’ (Mil b»* disimgmsln*d lifim wliife ])mta le.'xicais ])v the 
sensibility not being mqi.urcMl m jiini.i. 

Only white, pinta patehe*^ with no limgU'^ miglil be mistaken for 
loucodenni on snporih'ial examination. Wliili* pnila is very olten 
associated with other varieiies oi pinta. whieii an* cMsily diagno.se(l. 
Leuco.lei’inic palchc's are*smooMi. iioii-])rurigiiious. and t^e skin 
surrounding them is often liypcMpigmoiiled. 

Prognosis.- -Pint .1, lliougUiiot a latal discMse, must be*, ejausidered 
a sc^rious afJc'Uion. as its cours is chronic and the tieatineiil vci-y 
difTicull. In most cMses the general lieallh remains satisfactory, 
but the disfiguromeiit is v*;ry distiessiiig to tlie patients, who often 
liecome nervous and irritable. The* pruritus, wincli is generally 
more marked at night, is also a cause* of grcMt distress and sleej>- 
lossiiess. * 

Treatment.— The jiopuJar treatment in Cofniubia is citrine oint- 
ment (mercury nitrate ointment). Other ]).irasitiridcs liave. ^en 
tried, with a varying degree of siicxe.'^s. When tlie eruption is at 
the very beginning, tincture of iodine may suffice. The best results 
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have been obtained by using clirysarobin (clirysarobin® gr. x. lo*xxx. ; 
ung. zinci ox., Ji.). <This must be applied cautipusly. When 1h- 
malady affects large tracts of the body, only a portion ^lould be 
Ircaiod at a lime, xo prevent ns far as possible sympiomsof absorp- 
tion. Tlie urine should be regularly analyzed during the treat- 
ment. clirysarobin oininumt miisi not be ai)plicd to the face, 
lest a sc\ ere conjunctivitis ‘-.liould develop. For ilui face a resorcin, 
or resorcin-sulphur , i>r rosorcin-salicylic, or salicylic acid ointment 
(resorcini. gr. xxx. io 5i.: ac. salicylici, gr. xv. ; vaseline, gi.). is 
advisable, or citrine oimment maybe nsi»d. 

Montoya lecomniciitls i dissolvc^rl in ( liloroform (chryharobin 

lu parts, chloroform <ki parl^). A]>ply with a Inn* bnibh. When dry, apply 
gutta-percha di‘s.s(d\cd m ihloiolorin (gultii pert ha lo paxts, chloroiorni 
(JO pai ts). 

Chrysarobin may conveniently be ajipluNl in the Jorm ol a vernisol varnish 
I eiit.). 

PIEDRA. 

Synonym.- ■'J'richo>i)oio?»is Tiopica. 

Definition. — J^iedra a mycotic (liM‘ase ol some parts tif South 

America causing very hard, small nodo.-.ilies on the liair. 

Historical and Geographical. The condition has been known 
locally in Columbia siiit remote time.s, but the first scientific 

descri])tions are due to Deseniie 
fi1S7.SK Morris (i87(d, Osario, and 
MegalliaeN. Mon* reieiilly the 
londition has been studied by 


8.|J. — PlEUK.\. 

Juhel Kenoy, Pernct. J. M. H. 
MacLeod, ilorta, aiul others. 
This disease of the hair is com- 
'k;. 841.- TK.\N.svr.Ksi. j ion iiion in some districts of Columbia, 
lUKoec.H A PiMjK.x XoiicMc (‘specVdlly the valley of Canca; 

but closely allied conditions arc 
observetl ni seveial parts of the ".roplcs. and occasionally in 
temperate /one-, {piedra 7 ioslras). 

iEtioiogy. — If an affected liUir is washed in ether, and then 
treated with liquor iiolassa*, and examined microscopically, the 
nodules will be seen to consist ol large polyliedric refringent bodies, 
held together by an amoiphons sulistancc feting as cement. 
These bodies arc tfie spores of the fungus causing the disease 
(Trichosporitm gif^anteum BeJireiid. i8c)o). The description of the 
fuftgus is given on p. iioi. fn Columbia it is generally believed 
that tlie infection lakes place by washing the hair with a mucila- 
ginous oil, much used by the women of the country. In British 
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Guiana natives consider it to be due to balliing in certain white 
or milky waters,, while it does not occur if tlicy biathc in the brown 
peat bush waters. 

Symptomatology. — ^'fhe hair of the head of women, and less fre- 
quently the hair of the head and beard of men. is affeefed. The 
affected hairs j>rescnt strings of pin-head-sized noclositjps. whicli 
are better felr than seen. The nodosities may be very numerous, 
and arc found on the surface of the hair-shaft, either on one side or 
surrounding ic like a slieath. They are black and hard, though not 
so hard as the name piedra (stonel would imply, and a kind of 
crepitation is produced when the hair is combccl. There is often 
matting and knotting of the hair. The disease is chronic, and the 
nodosiiies do not disappear spontaneously. 

Hi>rla has clc-scriliwl ci variety of |uetlra in Brazil, i liarnc tcrizcfl by the 
nodules containing Large cysl-like stnirtiircs, whit h J'inoy tonsitlers to be 
probably asci (set* p. 1102). 

Diagnosis. — The microst'opical examination of the nodosities 
renders the diagiiflsis easy. * , 

Prognosis.-- -The afhK'tiou is of long duriition. and has no tendency 
t o si)ontaucous tuire. 

Treatment. — ^'I'liis is diilicult. Ii has been recommended to apply 

5 nuit. salicylic alroliDlir solutitm or benzmic and turpentine to 
the hair, and to wash the head regularly wit li a perchloridQ lotion 
(r in 2,<»0(>1. In obstinate ca^s it is lUM cssary to shave the head. 

Triehosporosis Indies. 

In India Jiiitl Co5'lon a cundition .siiniLir In pietlra is 01 ra-sionallv observed. 
It IS, however, miuii less severe, a lew minute nodules only being prcsciil 
on the hairs ol the beard anti motislarlie, and the liair of the .‘'calp being 
rarelv affet led. The fungus seems to be tliffereul fiom that ot the Ckduiiibian 
piedra. • 

Triehosporosis of Temperate 2ones. 

Cises ol trii'lio.sjHirosis ul temperate zoiirsor ])iei]ra iJf)str.Ts (tinea nodosa) 
l^vc been tlo.seribed by Biegel (iSOo), Caro, Iti hmul, lliiiia, T*iek, Viiillemin. 
The nodo.sitie.s in sueh la.ses Jiave been Jound on the Jiairs of the inoiislaehc 
and beard, not on the hairs ot tlic head. The fungi are slightly dilferent from 
Trichnshorum giganteum. .s]ierii‘s havt* Iwen tlt'senbefl— Tm 

brigeli Kalicnhorsl, 1K67. T. OToidts lk*hreiul, i8t/) T. oim/t Uiiiia iSp(». 

TRICHOMYC&SIS*FLAVA, RUBRA, NISRA. . 

Synonyms. — Tricliomycosis axilUris, Trichonocardiasis. Tropical 
Icpothrix, Castollani’s Trichomycosis, Trichomycosis chroiiiatica. 
('h romotriclioinycosis. 

Definition. — A nodular affection of the hair, usually of the axillary 
regions, caused by X^ohnistreptoihrix tenuis Castellan! (Nocardia tenuis 
Castellani), cither alone or in symbiosis with cRromogcnic cocci. 

Historieal. — ^Nodular affections of tlic liair liave been dcscribtid 
by European observers under various names, such as Lopotlirix 
(E. Wilson), Tricliomycosis nodosa (Patterson), Trichomycosis 
palmellina ^ick), but a great deal of confusion has existed until 
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recentlv Oil ilie siibjoct. very cliiToroiit cliiiicfil descriptions having 
been given and tJie ('t)iidili()ii being asi'.ribcd lo -widely different 
germs. 

Paxton, Wilson. Pick, aiitl I.iler J*ayne. Pnlterson, Crockoi. 
Piisey. etc., ilesrribed tlie li.iirs as ]>res(‘niing irregularly lobed 
masses ofduird consist eue\ in wliieh \v*'re olten embedded some oi 
the fibres of the cortex. 

.According to Crocker, ilie fibre-- of the whole shnft may be sj)lii 
up and the hair may bre.ik off with .i brush like tejininaiion. The 
rcsearclies on tlie :eiioIngy by v.n .ous aiilliorities ga\e llie most 
widely different resnll>. variiiU'sbai iili being (li'sci ibeil by l^iyne and 
Patterson, a diplociicdis by Kisner and later Soiiueiilierg. and a 
micrococcus by ('oionibini. ete. 1 kibes. I'ick. l-5aly(*r, and Bar- 
themly consiih'red lJi.it played a role in the 

causation ol the tilfectioii 

fn i()ii ('.istellani c.irned otit an in\ estigat ion in the troj'ics. 
(h's(Tibiiig the condition a^- .seen there and dillercntialing three 
varieties- the yellow \ariet\. the bhok varietj't the red varielj'. 
He (hinioii’-t rated tlial the yellow \ariety was caused by a nocanlia 
(Xucimlui or Cohni\l}cpiotImy inutis Ca'-lellaiii; ; the black vani'ty 
bv the same noc.uvlia plti- a black pigiiu ni pnulm ing coccus 
(Xiijracoccm f/ij^mrrns I'a'-tillanij living in ^unbioMs with it; the 
rid varietv by the s;ime iioi anlia])hisaie(l pigiiic-ni producing coccus 
Ih'iiig ill syrnbioMs with it. and whiili wm'- later on called Rluniococcus 
ciislellmni by ('di.dmeis and OTariell. (\i-iell.iiiiV work \\as 
contirrned and amj^lifn'd int lie Sudan by Clmlinii sand O’h'airell.wlio 
snggostoil for the affection tlie teiin ‘ ti ImiMu aid’asis ' , ill West 
Africa hy M«icfie. who <li:'>< i ib<*d a v.irii*tyol the red t3'j)e: Jitsca : 
and by various obseiversiii se\ei«d oihei coniitiii;s. In ]c)J5-1(u 8 
Casteli.im observed in the Balc.uiie-Adri.itic Zone t he three varieties 
he had described in llie 1ro]>ics. .md found the .s.iiin- organisms. 

etiology. — ^Ihc researches of Castellani ha\e demonstrated that 
the yellow variety due to a v< ry thin, liacillary-like fungus, for 
which he projiosed llie name NociinHu ioums, later changed into 
Colnualrcptolhnx Icunia. The black and red varieties are (Ine to a 
'-^ymbio-is of this fnngii'^ with chromogi nic coi ci. a coccus ])n»ducing 
black pigini iii in the black \ .iric‘1y. aiioccus ])r(Klticing a red ]>igmerit 
in the red tyjic. , 

I* 

htocardia icnuis C in - (Colniisti{Linth}i\ CisU-lhiiii, lei-) — 

Tlie micro.scopic ol tlie iiodiili-s levi-.Us llie pn-seiicc ul enoiniou.s 

numbers of bacill.iry like boiljes, wliidi aie (ii.iiii |irisjijve, bin not uad-fahl. 
11 the iiodiiios are^liept in .ilcohril or lonn.diii ior st-vei.d months, the fungus 
apparently loses p.irtj.illy or totally its jiinperly of heiiig .stniiiable by Grarn'.s 
method. 'J'hey vary Jii length, i«i !•» fi and more; the awrage brendlh js 
approxiiiiati-ly o to o t% fi, tliey in.iy he sir.iight or variously lient, occasion- 
ally branching; they are fairly cIom'Iv p.icke(l 1og<*ther, and .'iie eniheilrled 
ill an ainorjihcms ceTrieiitiiig substance In legard to cultivation. Clialni<-is 
aiur O' Farrell observed .sf)nu! slight growtli in h.inging drops of eijiial ])«irls 
of iiiimaii serum and normal salmi*. Alacfir* iii one case succeeded in ciillivaling 
the fungus on ascitic agar, the colonies being very small and tianslucent. 
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Characters of the Coccus-like Organism found in the Black Variety {Micrococcus 
or Nigroconusuigrescens Caslullani, 191 1). — Jt is a Gram-positive, rather kirgc. 
non-motile ooccus; ivhich in certain media may take llic appeal aiire of a 
coccx)- bacillus. Sugar media are more suitable for the growth of the organism 
fclian the ordinary agar. 

Sahouraud —Colonies appear tweiily-four to lorty-eight hours alter 

inorulalion. TJiey arc roiiiidibh, at tirsl white, but alter a couple ot days 
the centre of each loloriy turns black, and this pigmentation !d^n^'ly spreads 
exeenlrii ally. After a time the colonies coalesc e into a jet-blac k mass. 

Glucose. — Growth similar to Saliounuid, tail she, Idly less abundant, 'the 
black ])igmciitation (ievelojis from the centre ol the colonies and skiwly 
spi eads towards the ]>eripherv 

Ordinary Labnratnry .Igui. -(irowtli miu ii less abundant than on most 
sugar agars, and blnck pigmentation lt‘ss markf*d. 

Lvimlose tg^ir. — Idi'ntiail to glurose. 

Sacchurinr Agai. -The juginentation is less pionoiiihed. and does not 
spread to the whole of the glow th. 

Raffinose Agar. — Sanii* as s.i< charine. 

Lactose Agar. -Sc.iniy ])iginent;ition. 

.llkalnic Mallu.c — I 5 l,u k pigmentation well marked, liunigh in 

m.iny eases it rloes not extend to the whole ot tin* growth. 

.ffirf Mfi/fns/' .-/i,\ij*.--tiiow'th less abundant tiiiin i^i di id m.iltose. Him k 
pigmental ion well marked. «i « 

Maniiite Agar. As alkaline m.iltose. 

fnnhn Agar- - alUaline in.iltose, but pigmentation less pionounicd. 

Sauharo\t\ -As in id in. 

Clvcenne Agar. — Abniuiaiit giowlh, tin* wholeof whii li .liter a time bei oines 
of jel-blae.k » oloiir. 

Galactose. — As iiiuliu. 

A don lie. —lake a< id maltose. 

Serum. — (bow'th laiily alnindant, but there is only a traieol pigmentation. 
The medium is not liipietied. 

(iiiatine. —No lupiekK lion, 'riie growth on the siirfme shows alter a 
tunc .some dark pigmentation, but the colonies along the slal» are white. 

.Milk. — No change. 

Broth. -t>eiieral turbidity. A thin pellii le is often present. 'I'lie niiero- 
suipical e.\.iiniii:Lti(>n show'.s 101 ei .iir.inged in p.iirs or in i gnlarly. Tin-v an* 
not e.apsulated. * 

Beptone WaUr. — Some growth .il tin' bottom, while the lest ol the tube is 
clear. 

Sugar Broths. — No lormatioii of acki or g.as 

IndoL — Most strains produce a trace o! indol. 

Characters of the Coccus-like. OrganisM Joiihd in th*' Bed Varutv of the 
Itjcction. — Tlic (occus foiiiul in the red variety i.s moie ditl'icult to isolate 
and grow than ttie (.occus observed in the black type ol the alfeclion. As 
a rule it ^rows better and shows more pigment on ordinary agar#llKiii on 
sugar media. Tt is iion-iiiotite and (rram-|)ositive. 

Agar. — The growth is ae iirsk white, then a icd or red-yellowish or yellow 
spot appears in the i entre. The pigmentation very slowly progri'ftes toWards 
the perij)hi‘ry, but seldom, if ever, spreads to the whole ol the growth. On 
maltose and gluco.sc agar tlicsaiin' pigilieutation is pri'siml, but on most of the 
other sugar media no pigment is produced, (hdatine and '^eriim are not 
liquefied. This coccu.s, as already stated, is Gr.im-]K>sitivc anil non-motile. 
The coccus has been recently further investigated by LTialmeisand OT'’arrcll. 
who lia VO olworved rtial tlie Ix'st niedium for .showing t he jugineiit is the potato 
They have called the coccus Ukodococciis castellanii. 

Symptomatology.- -Tlic affect c<l hair.*; of ilic axilla pr(jf;ont 
uo'hilar formations, jilaiiily visible to the ii.ikt'd eye, of rather soft 
iimsisteucy. 'Pliey are easily removed by scrapinj; with a tri- 
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angular needle or any similar instrument. The foAnations *are 
cither 3*cllo\v or black, pr, less frequently, red. Th?y may be verj’ 
abundant, and form a yellow, or bhick, or red sheath round the 
hair (Figs. 843 and 844), which may at limes become lustreless and 
dcpigmentfcd. The same patient may liavc two varieties: The hairs 
of one armpit may show the j^ollow varietj’, while the hairs of the 
Ollier armpit' may present tJic black type. Sometimes the same 
individual hair may present some of the nodules j'ellow and others 
black, or, rarely, reel. We liavc hiot jv.t observed all the three 
varieties present .at the same time on the saim* patient. 

The microscopical examination with a low power sliows tlirit the 
af£e<'ti;d hair is covered nt several pLues b\' roundish formations, 
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, I'k;. iSi|- Trichomycosis Axit.lakis \igka. 

partially or totally liiicircling the shafu (Jsiiig a higher power, 
these formations will be seen to consist, in tJie 3'ellow varict}', of 
enormous number.s of baciliary-liki' boflie.s embedded into an 
.amorphous 'cement ing substanc e. In tlie riid and black varieties 
m addition to these masses of bacillary bodies wliich arc the my- 
celial segments of the Nocardia (Colinistreptoihrix)^ liirge groups of 
cocci-Iikc bodies are obnerved. The affection in our eases was never 
.associated with chromidrosis. It may attack the pubic hair. 

Machc has <lcscrjl>cd a subvariety of tlio red typo, i>f loss vivid colour: 
fusca. 11 is caused by Cohnistrepioihrix tenuis plus a coccus which seems to 
bo -a vanety of Af. casfellanii. 




TRICHOMYCOSIS AXILLARIS FLAVA 


2105 


Dl2gnosIS.-'^iis is based on the presence of yellow, black, or 
red, rather soft, nodules on the hairs of the axillary regions, which, 
on microscopical and cultural cxaminati(?n. show presence of 
NocarMa tennis {Cohnistreptnthrix alone, or with Micrococcus 

{Nigrococcus) nigrescens or Micrococcus (Rhodococcus) castcUanii. 

Differential Diagnosis. — ^'I'hc condition must be differentiated 
from the other noduLar parasitic conditions of the hair, vifc. : — 

1. Trichosporosis tropica, or piedra. 

2. Unna's trichosporosis, or piedra nostras. 

j. Behrend's trichosporosis or ‘nodular trichoinyeosis.’ 

4. Bcigel's trichosporosis. or tinea nodosa. 

5. Du Bois's trichosporosis. 

T. Trichosporosis tro])ica. or ])iedra. generally affects tlu* liair 
of tlie licad. The nodiiltjs are extremely hard, licnr.o ilic name 
'piedra.' The lungiis found belongs to the genus Trichosponm 
(Trichosponnn gigankmn Bt*hicnd. iS()o‘). 

2. IJnna's trichosporosis, or j)iedra nostras, lias Ix-en de.scrilied 
by Uuiia in the hfiir of llM^ iiiouslache and beard. It i.s due to 
Trichosporoyi ovale (Unna, iS(/)h 

.V Behron I’s trichosporosis. or ‘ nodular tricliomvcosLs.' dcst^rihed 
by Behreiid. affecting the hair of the beard. It is due to Tricho- 
sporum oroides (Behreiid, 1890). 

f. * Bingel’s triehosj)orosis,’ or 'tinea nodosa.' discovered in 
London by Ciieadle and Morris, and lat<T in Breslau, Nancy, etc. 
It attacks the hairs of the head, and is due t<> Trichosponnn bcigeh 
(Rabonhorst, i«Sb7). 

5. Du Bois's trichosporosis of tin? hairs ol the pubic region due 
to Trichosporum gJxcophiJcA (Du Bois. tqkO. 

Trichomycosis axilhiris ilava, rubra, and nigra lias nothing to do 
with iih'dra or witli any other form of trichosporosis. as no Tricho- 
spormn is found, the fungii'- being a Nocardia or more ronvclly a 
Coknistrcpttdhrix, with very thin, bacillary likr mvcelinin. The 
tyi)Cb of the condition we liav(* se< n in hhiro]w are very similar or 
idt'ntical with IhO'^e we have seen in the tropiC'i. exei'pl that in 
temperate zones we liave never obst‘i\'ed tin* blai'k variety. The 
nodules were not very hard and the hair.-^ not brittle, though 
European obstTvers describe the European type as lacing idiarae- 
terized by the presence of hard no hile'» and the hfiirs becoming 
brittle. 

Course and Prognosis.--rhe cqjiirsc is cliroiiic, but th<? condition 
may subside or disappear on the patient going to a cold climate. 
The affection, if of very little. ])alliological importance, has a certain 
jiractical interest, being much objected to by patients, esjiecially 
by ladies. • 

Treatment. — ^The treatment originally used* by Caslellani is often 
efficacious. It consists in dabbing the liair two or three times daily 
with a solution of formalin in spirit (3i.-Svi.l and applying at night 
a sulphur ointment (2 to 5 per cent.'). Shaving, Tr. lodi, and a 
salicylic a^oholic lotion, have been recommended. 
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RARER NODULAR AND GUMMATOUS AFFECTIONS OF 
m^HOMYCETIC ORIGIN. 

Hemisporosis. 

Historical and Geographical.- -Ciou^(‘i(»t ;liuI Cr.i\oii deMTibrcl 
a c.isi; of (Ktcoporiostilis duo to Jlrmispom slcllala Vuillomiii some 
rears aj'o. [.dtiT Aiivray and liidol found the same fungus in 
a general izot I nodular afftictiou, and ])o Beiirniaiiu, Clair, and 
Gougerol found il in a giiinma situal(‘c.l on IJie piiiiis of a negro. 

Altlology.- The eoiuiitiou is due to .i fungus. Ilcmispora stellaia 
Vuillemiii. the doseription ol which is givtin on p. 

Histopathology. -1'he histological lesions resemble those of 
luborciilosis oulis, as noted liy Auvray .ind Jbdol. 

Symptomatology. -< rumiua-likt' 'HW(*llings are present . either single 
or multiph*. These m.iv lali-i uh eratc. A < liroiiic osieopcTiostitis, 
with tliickt'Jiing ol the tiiua somewhat rcsi'inbling the type due 
to syphilis, lias been* describi'd. [Mercury. liowevRr, had no effect. 

Diagnosis.- -'riiis i'. basi'il on isol.iting the fungus. The .Imigus 
microsco]»ic.ilIy is srldoin il ev«*r seen m the lesi(»ns. and cultures 
are necessary, riiese ar«; carried out m tlu^ same maniuT as for 
s]u>r()lrichosis. 

Treatment.- Cotassinm iodidr giv<sn in full ch'se.s (gr. xv,-x\.t 
ihiee time', daily is very eirK*a<‘ious. 


Acremoniosis. 

There is only one ca',e on re< ord ol tins i ondiiioii hy Poiron and 
Noisette m J'raiK'e. The « oiulition is due to ti fuiigus. Acremnnimu 
fiotromi N'uilleiuin. I'ji r.^ \\ Ineh has been d(‘scijbed on j). 1121, 
The patient liad lever, "vvliic'h was at Jiist siisjieeted to be* 1 yj»lioid. 
and several gumma-like swellings develojied. which slowly ulcerated. 
They were not ]).inifiil. I'he j»ro\imai gl.iiids wcie not enlarged. 

Diagnosis.- llns i-> based on liiuljug tia* fungus by uiltur.il 
methods. 

Treatment. In the only case known an int<Misi\e potassium 
iodide treatment \ un-d the ('oudilion. 

« |Enantiothamnosis. 

Definition.- A nodular cond’tiou due to a lungiis, linantio- 
thamnus branlti Jhnoy, uji r. 

Historical and Geographical.- I'ins condition has been described 
by Brault in Nortlicni Africa, who isolattid the bingus, the com- 
plete botanical descripUon of which we owe to l*inoy. 

Etiology. — ^The causative fungus is I:. hntulh Pmoy, (see 

J). 10^)). 

Symptomatology.-— The condition in the only (ase so far known 
was I'haracterized by tlie ]>resence ol nodules on llie gluteal regions. 
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the size of a ifea to a small c^g. TIic iiodiiliis had a central cralcri- 
form opeiiiug. from which some pus exuded. 

Diagnosis. — ^'fliis is based on cultivating* the fungus from the 
lesions. 

Treatment.- -Tiiis is surgical, but first ]>otaMsiinn iodide*miglit be 
tried. 

Cladosporiosis. * * 

Definition. — nodular condition due to Cladoapuriitm penicilloides 
Gufguen, 191 1. 

Remarks. — ^'fheie auollier tiopical condition dm* to a fuiiguh 
of tiu' genus ('I ados pan inn- -VIA., tinea nigra— -but tliis alfeetioii 
is clinically so difh;rent that we do not give it under the lieading 
Cladosporiosis. We have given a sii]), irate descriiilion ol it (see 
p. nor). 

Historical.- -h'oiilovnonl isolatisl the fungus froTii a case in Mada- 
gascar. (hiegiieii placed it in the genus CUidospunnm and named it 
C. pcniciWudcs (iueguen, 1911. and Verdun c alled it C. mada^as 
caricnsc ViTduuA9id ic^idc pp. 1100 and iioi)*. , 

Symptomatology.-— in the only <‘ase so Itir known, that ot I'oii- 
l(»vnoui, giuunialous nodules wtre ])reseiil on tlie leg, some of which 
slowly ulcerated. 

Treatment. -l*otassiiini iodide, has a])]).ueiillv vitv little elVn*a<'V 
in tills condition. 

Scopulariopsosis. 

This < until Uoii I'^tUie lo Sco/)itluyiopi»iit hlochi M«iLnir hoi, 191 1, and S. konio^ii 
V'liilleniin, 19 u. i'wu h.i\c been lejKjrlitl so Ur Ironi France, 'flie 

jjatieiils [ire.scnlui gunimata anti \LTiiuose patt Ins on the skin. Lyinplinn- 
gitLS Wci-n noted in (iiie tase. J'lie ili.ignosis is haseil on linding culturally 
the lunpi. Che tiViLtment t onsists in giving large doses ul itniules. 

11 is lo noted that l*inoy ami oilier authorities douht the pathti^enn 
1 ule atlnbulctl to .S. • 
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MYCETOMA AND I*A RAMYCETOMA 

Gc‘1K'i.i 1 rcMn.irks- -Thr niycfluni.u.- 'rin.* in.uluioinyct )-*<*•«- -'I'lio ai:liiiomycose*s 
— TIic p.ir.Tmy<*.cUnii.iv-- n«* pM‘iuliiiiiyci‘loiii»i‘;- Actiiiornycosis» 6l llu- 
Ixuly- -Nixliilur Aolni<>iiiyff>*.JS — 'I lonch rs. 

GENERAL REMARKS. 

rilJi siil^jrct (»l tlu‘ niya‘toni;is li.is for yraisbn*!! in iiii i'XCt‘rcliiigJy 
confii'^cd condii ion, U cnusi' t hen* luis hcon no concept ion ;is to 
the exact moluiing «»f lJu* t«rin. ami no M-.luine wherein* tlie Inn^'i 
associated with tiie disease could he ideiililied. I'urtlier, I lie curious 
idaiionslii]) of tlie disease to malipi.int ^oowihs of various descrij)- 
tiousdoes not ai»j)ear to have been r(‘ali/ed unt il lat ely. The laboui s 
of Pinoy. of ]>ruin]>i, and those of Chalmers wnli Archibald and 
Christopherson, systematically conlinm‘d ior years, have enabled a 
certain amount of information to be gaiheied together in undei - 
standable form. 

There aie three distinct conditions which require to be studied - 
viz., the Myc(itonias, tlie J*.ii a mycetomas, ,iiul tin* Pseudom]ic«- 
lomas--and detailed leleieucrs to the hingi associated witJj these 
forms will be iouiid ni Cbaptei XXXIX. (p. wiiicli deals 

with the JMingi rmi)(Tfecli; in addition, a lew lemaiks are necessary 
with regal d to actinomycosis ol the Inidy. 

THE MYCETOMAS. 

Synonyms. — MiKlura loot, ilu* djM’f'i.sc ol liulia, ciorlfrey and 

TulxTCiil.ir (IisiMM*, J^ndrnuc dcgfiici.ilioii ol tlu- hoiU's ol the foot, JMorbiis 
Pcdis, Morbus JVdis iLiitopJiytiLiis. JVidclkoina, J^a Muladie dc 
IkilliiiKall. hlipad.i. il.ilty-ka-Pung. Ki-cii*n.igi.di (sigxiiiying a dwelling ol 
worms), Kinicleo ('>iKnifyiiig <i dwelling o! wo^on^) '(diordloo M didee (signiiy- 
ing eggs of bisecl.s pi*ob:ibJy so railed from the sni.ill Intdies ioiizid jii the dis- 
charge). 

Nomenclature.- In 184b, Colebrook of lladura said that the 
disease was conimonly known in some jiarts of Southern India as 
* Madura loot.* 

In 1860, Vandyke Cy.rtcr applied tlie term ‘ mycetoma,' or fungus 
tumour {fn'K/ys*, a fungus, and 0/0///01. a tumour), to that varitdy ol 
Ma(\ura foot which contained black granules, and one year latcT 
included under this name the white or yellow variety of the same 
complaint with which he lifid become acquainted. 
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DSflllitton.<^Tlic terra ‘mycetoma* includes Jill growllis and 
granulations which produce cnlargemcnl, deformity, or destruction 
in any portion of the tissues of man or atiiinals, and which arc 
caused by the invasion of the affected area by fungi belonging to 
iliffereiit genera and species, which producii bodies (if varying 
dimensions, colour, and shaju*, composed of liypha*, and sometimes 
chlamyd(»spores, embedded in a matrix. These boclios^ which are 
capable of giving rise to myct^lijil filaments, on germination, are 
termed 'grains,* and are found either embedded in the pathological 
tissue forming tlu'segrowtlis and granulali(»n^, or escaping freely in 
the discharge t he.rc'from. In addition, eosinfi])hile bodices can usually 
be seen. 

Early History.- -Acc'.ording to Waring, as cpioted by Collas, the 
Sanscrit work ' Vaweda,' b}* which is ])robably mi'.iiit, ‘ At'harva- 
Viida,* describtjs a disease of the f<jot termed ‘ jiadavalmicum,' 
which caus(^s swelling and tlie formation of little fleshy tumours, 
which, after an interval of a yc'ar from the coiiimenceiiK'nt of the 
disease, di^chiir^e .i ])(riiliar fluid. 

This disease is dislinguisliod from aiiothiT malady of the foot 
whicliMS called ‘ slipatham,’ or ele])hant foot. 

If tlie above is a corn^ct (piotatioii from the ‘ At ’harvaxTila,’ then 
the Ancient Indian surgeons must have distinguished el(*phanliasis 
of tlie f(»ot from such (‘onditioiis as might have been produced 
therein by mycetoma, yaws, <‘tc. 

It is, howev(*r, curious tli.il, like? ('ollas, we have birii umible to 
find any account of sucli a disease in the writings of Susruta. 

'rheterm 'j)erical,*Us(‘d by Kaempiei in 1712, is a]»]>lirnble to any 
enlargement of t he. loot . whether caused by eli ]»h;ml iasis, mycetoma , 
or yaws, but the INniilichery missionary of 1714 a^ipears to have 
stM'ii the dis(?ase iiiyci'tonia, and jiossibly the aclinonncotic variety, 
lieiMiise he describes under the term ' tMiniuliere des vers ’ an in- 
curable dis(*.ase of tile foot in which nuirteioiis sin.dl ulcers form, 
which intercommunicate bv me.iiis of canals lull of norms. Thes<- 
canals an* described as bring peculiar in tlitd if (iiie closes allot hei 
ojxuis. 

Hcyne probably recognized som(‘ st>rt of a mycetoma, in 1S06, 
iiithefcMit of the Kajah'si)rotluTat CmUhipah, and liri'tl’s* adipi^se 
sarcoma,* describt'd in 1S40, may have been of ibe saiui' iiafiire. 

Madura Foot Period.- \Vith tlir closing yeais of the last jktIocI 
it will be nt)tic('d that it Ix'gan to dawn njxm the metrical nu'ii oi 
[iidia that there existed in lh;U country a peculiai disease of the 
foot, and this was emjdiasized by Gill of M.idura, who, in 1S42. 
described a condition of that iileinber wliicli was characterized 
by marked deformity and fungoid excrescences, from which flowcxl 
an olfensivc icfioixuis discharge, while internally the disease pio- 
duce/l a condition resembling libro-cartila{?e. aiicl (h‘Stroyed joints, 
cartilages, and ligaments. 

Four years lai(;r, Colebrook, Gill’s successor at the Madura 
Dispensary, confirmed these observations, and stated that the 
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clisciisc was commonly known in some parts of India as ' Mkdura 
foot.' As no mention is made, as far as we know, by these authors 
of any black pigment ‘being present in their cases, we conclude that 
probably they saw the actinomycotic variety of mycetoma. 

It is interesting to note that about this time (1845) von Langen- 
beck, in Kiel, made illustrations of some curious bodies which he 
considered io be fungal in nature, and which he found in the pus 
from a case of spinal caries. Unfortunately he never published 
this observation, which was made known by Israel one year after 
Bollingfir's discovery, which will be mentioned below. 

In 1848, Lebcrt found some ])eculiar spherical yellowish bodies, 
about the size of a pin’s head, in some thick gelatinous pus which 
Louis had obtained Ironi an abscess «associated with much swelling 
of the thoracic wall jn a man, ag(‘d fifty years, in Paris. These 
bodies were carefully examined, bot li microscopically and chemically, 
and drawings wiire made which were subsetiuenl ly published by 
Lebert {1857)'. 

We liave examine^ copies of these drawings, apd they represent 
in a typicab manner the fungus of an actinomycosis. Lebcrt, 
however, failed to recognize their fungal naiiire. 

In 1855, Smith, in London, made some, drawings for Paget of 
a tumour of the upper jaw, in which an organism resembling a 
ray fungus is portrayed. These drawings were published by 
Kauthack 

Also in 1S55, llallingall. in India, dese.ribed a disease of the 
foot, in the discharge Irom wliich ho found bodies composed of large 
cells with transpaient fringes containing irregular spicules, or 
simply comjios^xl of radiating spicules without ct‘lls. In 1858, 
Rustomji described a varied v of Madura foot in which he foiiiid small, 
soft, yellowish granules, and which he distinguished from another 
variety of the same dise'c«-.e, in wliich he found a dark, soft, thick 
.substance. Kiistoniji's first variety we call ydlmv actinomycosis 
and his second variety black maduromycosis. 

We will now criiisider th<- subject of the Maduromycoses. 

THE MADUROMYCOSES. 

Definition. — Tim Madiii omycoses aie lliose forms of mycetoma 
which possess grains comp* jM-d ot large st^gnienled mycelial filaments, 
pQSsessing^well-dtdined walls and usually chlainydosiiores. 

History.— Excluding some ancient references discovered by 
Collas, to whicli Corre has drawn attention, and which will be con- 
sidered when we discuss that ciuthor’s wiiiings, the history of -the 
l)lack maduromycoses commences in iiS.|5 in India, wlicro Garrison- 
Surgeon fiodfrey, in his Deparlmeiital Report of the Public Dis- 

E xy at Bellary, described the occurrence of a considerable 
deposit, much resembling fragments of coal, in a foot w'hich 
had been amputated because it was afh-ctc<l by a disease which was 
commonly known as ‘ ulcus grave/ because the ulcers and sinuses 
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produced sucli a serious condition that amputation became necessary. 
Tliis disease lie had described in the same rOport for tlie preceding 
year, desigiiaiiiig it ' morbus tuberculosis pedis,' because, thougli 
he rccogiiizca it to be dissimilar from other recorded diseases, lie 
looked upon it as a local tubercular affection, and, influenced by 
this view, he considered the black particles mentioned above to be 
accidental, and not essential parts of the disease. He also mentions 
that it was known to the natives as ' ghootloo niahdee,' from the 
tubercular irregularities being supposed to rescmbltMiggs. • 

This first case of black maduromycosis occurre<l in a native aged 
about thirty years, and had existed four to five years before amjm- 
tation was performed. The morbid appearances arc described as 
lieing similar to thobe fully set forth in his 1844 report, with the 
addition of there being in this instance one cyst (or excavated 
tubercle) containing melanotic inatt(T about thi'. sizi* of a small 
walnut, and extending from the plantar to the dorsal aspect of the 
foot, between the metatarsal bones of the great and second toes, 
which were in papt absorbed. The integuments were, not involved 
in this niass, wliich when recent had an angular and brilliant black 
.i])peara’nce much resembling a fragment of coal, and was considered 
t o be an accidental product in t his peculiar case. 

Carter says that the second volume of the ‘ Indian Annals ' 
(probably dated about iii49) on p. 70b contains an account of 
dark granular or l)lack gritty part ides being found among the bones 
and in the sinuses i>l a <liM5ased foot, but we have been unable to 
refer to this work, and arc ignorant of the name of the discoverer 
and of tlic date and ]ilace in which this observation was made. The 
])articles in question wen* I'xamined microscopically, and were 
liclieved to consist entirely ot dried blood, a belief which lasted for 
mil ny years. * 

It may i)erhdps bu .idvisahlo at tliib puiiit to dratv alleiiiiou to the* lact that 
JSalLin;;airs celebrated oliscrvaliens do not refer to the black, but to llie yellow 
variety of mycetoma, and hence do not enter into this history. 

bub- Assist ant Surgi*on Hazunji Rustoinji (1858), of the Bhoo's 
iJispeiisary, in the Province of Kutcli, drew attention to the fact 
that there were two forms^f the disease — viz., one in which tliere 
was no granuliir deposit, but only a substance dark in^colohr and 
soft and thick in cousistence; while the other showed small, soft, 
yellowish granules. This is*the lirst occasion, iis far as We know, 
will'll a dilferciitiation was made, between the rnelanoid and the 
ocliroid varieties of the disease, but Kustomjidid not recognize thi' 
fungal nature of the bodies in question. 

lilyre (iStio) states that in every foot examined by him ilicre wcie 
numerous minute tubercles resembling lish roc, whicli were* found 
lying beneath the muscles and extending from 1:he bones to beiiealh 
the skin, with nodules of the same appearance and oitiii black in 
colour. This paper deals with the external cliaracto.rsuf the disetfsc. 
Its iirevious history, natural course, morbid anatomy, ictiology (which 
was doiibtfullv thought to be somewhat tubercular), and treatment. 
• " 133 
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In i860, Vandyke Carter began a series of classical observations 
upon the black and yt?How forms of Madura foot, which he continued 
until 1874, and during which he firmly established the fungal 
nature of, the disease. 

His first paper (i8bo) was entitled ‘ On a New and Striking Form 
of Fungufti)isease affecting tJir Foot and Prevailing Endeniically in 
Many Parts of India.' In his second publication (i86o) he clearly 
differentiated between the white 01 ochroid division of the Myce- 
tomas, *\vhich to-day we call ‘ actinomycosis/ and the black or 
melanoid variety, which we now name ‘ black maduromycosis.' 
He demonstrated that the black grains wexc of true vegetal nature, 
with a black friable rind composed of clear, orange-tinted, ovoid 
or angular cells and beaded fibres closcdy ananged so as to form a 
compact structure, and in addition larger vesicular f)odies (seemingly 
comparable to gemiiiiilcs or sporangia), which he t hinks may arise at 
the cxlremitk'S of the compressed beaded fibres by gemmation and 
expansion. The pale reddish-brown central part of the larger 
sclerotcs was composed of slender, ]^alc. flattened, and branching 
fibres arranged in bundles and intermi.xed with numerous granuh^s 
and a few large beaded fibres, the septa oi which were sometimes 
absent. 

He placed some black particle'-. taken frtmi a loot, on cotton soil 
moistened with animal juices and eiicUiMd in a slojipered bottle, 
which he h‘ft unopened for two and tbrei-quaiirr years, when he 
found a thin reddish film had aj^peari'd. ( )t liei black i)art icles sown 
on rice paste lor the same length oi time remained unchanged, hut 
on opening the bottle a red mould speedily made its appeal aiicii. 

With reference to this mould, he say^: ‘ It had not, Imwever, a 
clear connection with the fungus particles, but seemed to spring uj) 
independently of them upon the rice whenever this w'as exposed to 
the air.' 

This statement is of importance, as lie grew a fungus from the 
white variety which was pink in ctilour, and jiroduced sporangia 
resembling those of a specii s of the genus Mucor Micheli, 1729, but 
differing therefrom in the ahst-nco of a columella, which should liave 
brought it under the genus Coenians, 1863; but Berkeley, 
who examined the growths Ironi a botanical jioint of view, classified 
it under the genus Chionyphe TJiieiimaiiii, 3i839, calling it Chionyphe 
carteri Berkeley, 1862, and defining if as:--‘ Hyphasmate cx albo 
flavorubroque, si)orangiis deunyn cocciiieis, sporis breviter fusi- 
formibus.' 

The genus Chionyphe, however, was never recognized by niyco- 
ogists generally, as its species came under the genera Morlierella 
or Mucor, while Chionyphe carteri was most nndoubi cdly a contami- 
nation, as its conncdlioii with tlie black or while grains was never 
proved, as we have noted above witli regard to the former. 

Thus we may conclude that although Carter gave the first proof 
of the parasitic nature of the grains, he was unable to produce 
growths by cultivation from either the black or the white varieties. 
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In i860, Minas wrote upon ' kcereenagoah ' of the foot, as seen in 
the Punjab. The term used is a vernacular>word signifying worm 
disease. He states that the characteristic symptom of the complaint 
is gradual enlargement of the foot, usually starting with ^ swelling 
in the sole associated with the presence and constant discharge of 
small particles, either soft or black and hard, from list ulops. openings. 

Collas (1861) described black maduromycosis as seen in Pondichdiy. 
He recognized the little bodies of blackish or reddish brown colour, 
which in their clearer parts seemed to be formed of small transparent 
cells, whicli he could not sufiicienlly study. He called the disease 
* degeneration endemique des os du pied.' 

H. J. Carter (l8()2) came to the conclusion that the fungus of 
black maduromycosis was nearly allied to Mucor stolonifcr Ehren- 
berg, 1818, tli(i spores of which in an amceboid stale he considered 
entered the body through the sudorific ducts. Berkeley (1802) 
mentioned the fungus in question; he gave it the name Chionyphe 
carteri, a jiomeiiclature which he subsequently repeated (1805). 

In i 8()7, Moore reported an imj>ortant early case, in which lie 
effected a cure by cutting and scraping away all the diseased tissues, 
and ho 'augmented this in 187J by recording two more cases ot a 
similar nature, treated in the same way wil h a like result. 

In 1S70, Holnist(Hl, (»f Hyderabad, Smcl, fouiul a thorn of irregular 
shape and inch long in a case ol black mycetoma, in which it 
had been embedded for two years. In the scune year, Biistowe 
described and figured tlie fungus seen in the black particles of a 
foot from a case of black maduromycosis amputated in Cantoor, 
and demonstrated to tlu‘ Pathological Society of London by Tilbury 
Fox. Bristowe's descriptions and figures are excelhmt, and amply 
confirm Vandyke Carter's work. Tliudichum chemically (‘xainincd 
the black pigment ol this case, and showed that it was not derived 
from blood. 

Hogg {1872) described a black maduromycosis from India, in 
which he was able to observe the fungal threads and to resolve them 
into jointed dissepiment cd cells, some branching out and attaining 
a considerable length, while others terminated in an enlarged ovoid 
liead. He, however, bcliqved that the fungus was a secondary 
product, which might greatly aggravate but did not origind.te the 
disease, and suggested that it might be introduced at the time of 
the first accident when tfic idbi was struck against a slone,»or by tlic 
poultices used as ircatmenl in a later stage. 

Vandyke Carter {1874) published his monume.ntal and classical 
work ‘ On Mycetoma, or the Fungus Disease of India,' whicli con- 
cluded his long-continued labours at tliis complaint. 

Lewis and Cunningham (1875) admitted tlie fungal nature of 
the black particles, but not of tlm yellow graiules. They showed 
that Chionyphe carteri had nothing to do with black or yellow grains. 

In 1876, Berkeley came to the conclusion that Chionyphe cafteri 
had nothing to do with mycetoma, a point wliich can be easily 
judged from the passages quoted above. 
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NolwitJistaiuling all tlifbi* ru‘^t*iirclu'S, a grt*:it deal of coiifusi(Hi 
still oxisti'd witli ivgartl to thr ilis^asts whicli caia bi* judged by a 
study of Fox au<l Fai (pillar ii*])oit. It \vasadmittc*d tlial 
the bliicl^ granules wi-n* lungnl iii nature, but it was contended that 
they were not causal in elbV.t, beeau^e all the essential Jeatures of 
myceloniii .were found Xu In* ]iieseiii wiilmu! any black (ungal 
particles, and ])ecaust‘ Iheie wa^ ni»l siiltieieni evidcMice fort licoining 
at the time m jnoof of the veg4‘t.il ehai. icier of tlie yellow giams, 
which weie believed to be t‘sM‘ntiall\ tally in n.ilure. It was, 
however, admitted that Moore‘'^obs(i vatinn showingthat the black 
variety could be ciiie<l by excision ol all ihe ])aiiici(;s at an eaily 
stage of t he disease was . I st long argument in lavtnii ol the j)arasitic 
nature ol myceloni.i. 

riioiigh Carter had iuund black. \ell«)W or whiti-, and led giams, 
still the general beliel was tJial these weie one aiul the stinu- ])io(:ess, 
and, moreover, obsiM veis of thisjxTiod miiM im\i‘ seen I lie ])si udo- 
mvcetoiiialous conditions mentioned above*, because c(»in}Hteiit 
workers ajipear to iiaxe no t with cmsi*s ni whiek' they weie unable 
to lind any grams, altlioiigh ihe clinie.d .ij^xaiancis lesiinbled 
mycetoma. 

Coire (iNSj) jdaced in oidei, MUiipleled, .iinl levied ihe units 
ol rese<ircln;s made by ('oil is siiier In^ piiblieal ion, .dii .idv men- 
tioiU'd, in lM»l. In these notes, wlneh weie [>ublished .iltti his 
death, Collas desired his ])i evious n.iine loi the tli>oi(Ur to lx* altei't'd 
to ' L.i Maladie de IhdliMgall,' and st.iti s tli.it tin* e.irln*st icleienei.s 
to the disease with which lie is atapitimtid ean be loutnl in Wat ing '^ 
]>a])er, ainl iii oin* ol tin* sacred Ixxiks oi ilu- JCast which lie <mI1s 
' Vawedii ’ (U.slita wtiiig.L hrelhav unn. wliicli a}>pe.irs Us to be the 
' Atli.irvaved.u’ In tlii^ l.ittir woik, ‘ '-lijMt h.iin,’ (»r ele])lMnl loot. 
IS dislinguisliod from ‘ ]Jcnl<i\ .iliinctim.' wiin'li i t it is to an ]ncur.i1)le 
malady «)f the loot associated witli swelling and the Joriiiation ol 
llesliy tumours, fitxii wJiich. about .1 yeai .liter t lie a])]X‘araiu:e ol the 
lirst syminoiiis, there exudes a |»ej*uli.ir llnul. He aKo j»oinls out 
tli.il the words ‘ jxTikal,' ' an.iik.il ’ (laimb tins means Cocliin 
leg — ' slipada ’ (Heiigalest*}, ' lialtv ka-jxxnig ’ (Deccan), aie .ijjplic- 
abletO(*l< pliant lasis as well a^t«> Aladury, hxit, .iiid, theieloic, sliould 
not lib s]x*cially a])|ilied to the latt«*r. as liny leally mean the 
‘ leg of an eli:j)hanl.' In D.ill.iiy, In* says, the iliseast was railed 
‘ gootlo(f inalidee,' Ix-caii-^e the swelliflgs on the jtx.l wen- tiioiighl 
to be like eggs; wliili* m K;'|]iin.ina it w.is railed ‘ kirinagra*-,' 01 
the dwelling-house ol worms, brejuse tin- snnises weie consitlcred 
tobclike the cavities often occuphil by tin* larva* of flies, lie also 
says that in 1714 a missionar\ de'-ciibed under the name ol four- 
mil iere des vers ' a disease of FoinJie.heiy wide h, was incnr.ible, and 
in w'hicli numerous ^ulcers intei communicated by means ol small 
canals full of w'orms, wdiicli Wt r<- ]x*culiar in that if one closed 
another opened. This information Collas obtained fnmi vol. ii., 
p. i()7, of a book ]mblislied in I'aris m and entitled ‘ Mernoires 
sur Ics nnturs et coutiimcs de I'lnde ])ar un missioiiaiie.* Collas 
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also poijits oiit that in 1806 Hcyne saw the brother of n Rajah at 
Cudclapali in I-fy<leral)a(l wilJi a loot in a leprotic stale, but which 
was coiisilcicd to be distinct from leprosy, although it was not 
known what the nature, of the disease might be. Collas tliinks that 
this must have been mycetoma, and draws attention to Br(*lt’s 
' sarcomes adipeux,' in wliicli lie says it is ditTicuIt not to recognize 
Ballingall's disease. 

With reference to the above names, it will be noted that they 
ap])ly to any form of mycetoma, and not e.s]H'cially to black myce- 
toma. The name. ‘ ] 5 allingalVs disease,' in oiir Opinion, is not 
applie.abh' to tin* black mycetomas, because, as alrc'ady indicated, 
lie was not acquaint <’<1 with tin* di>e.ise. 

In jSSf). Carter g.ivt*. np his ]»ink mould, and drr*w attention t(» 
tile similarity belwreii the fungus of ae.tinomvcosis and that of 
mvcelonia. 

Kaiilhack (iSq^) studied both tin* yellow and black mvci-toma'*. 
and cam«- to tin* eonclusion that tlie tornuT agreed morjdiologically 
and stniciniMlIy wjth .icl inomvc.nsis. but with regard to the black 
grains his posit if»n w.is curious, lor although he* ioi'ind them to 
coiiMsl Of an idive-browii, glassy, or finely gramilar material, in 
which hollow fiLimeiUs, ladiullv arrangi-d. wen* (‘nibedded, still 
In; legarded these as degdU'iation changis. and sought to prove 
that t hegramih'swere an oigani'.m ,illif-il tot lie lu'-linornycosisfungns 
which he had found in the yellow vanely. 'I hits, like Vanclyke 
C.irler, lie beliexed boili \arieties to be fniigal in naltiie and to be 
caused l)y the same lungns, but lu* aitenqilid t«> show that the 
fungus of the yelluw variety existed in tlie blmk, while the former 
oi».server believed tin* leversc* to be true. Jle nann-d tlie fungus 
Oos/yorii Uvfica Kaiilhack, 1803, and (list ingtiisheil the two varieties 
.IS (). indica v;ir. Jiiira .iinl O. indica var. uiiira. X-nna. to whom 
he Sell! -.|)ecimeiis. lio\vr\ii, did not make this error, but savs:- 
' A whoir series of impoii.nil dist iiiciiojiN s(*paiate tin- two liingi. 
and theie is no i[iii'st mu of tlicir identity. 

Ihivi’e and Snr\ evoi li 8 o|i. in a moM iiii])ort.ini j)a])er, fjist 
di*linit(*lv ])ro\ed tiiai the tnn.gi i-MsIing in tin* blaek and yellow 
varieties were quite different, and thus deriiiitely established the 
two main divisions of inyceiom.i. which to day W(' call majdnro- 
mveosis and actiiiomvco-His They showed lii.it the black grains 
wcie composed a large.''se|»,Mte, br.inching fungus (*mb(;(kled in a 
brown ijigjiieiited ground subsi.inci*. which was readily bleached 
by e.'iu de Javellc. rin*\ did not observi* sjiore fornialion, nor was 
cull iva lion .ittcnipte.d. 

In the same yt'ar Bocc.iro also different i:ite<l between tin* white 
and the black varieties ol the disease, 

Chatlerjet* (TqiO observed that grains jilacockm agar an<l glucose 
agar tubes increased in size some seven to (Mght times in loui days, 
and were surrounded by fine ha ir-like si rucluri*s which u en* compost'd 
of delicatobranchingmyci'lial threads, vliich wen* seen toconu* trom 
the thick black threads. Onpotato.thegrowthw.isdry and black. In 
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brotli, small white colonies composed of radiating threads were found 
sticking to the walls of t ho tube. No diffuse growth was seen, nor did 
any scum form on the. surface. Animal experiments were negative. 

5 lackenzic. in the same year, .ippeared to obtain similar cultures 
on agar: at first tlic growth was white* and translucent, with radia- 
tions fronj,the centre, later it became greyish yellow, there being a 
central granule surrounded by a clear zone and an indented margin. 
After a week the colony bi'came a deej» mahogany, and under the 
microscope exhibited myct'lial structures. 

Semon (T015) reported a case of black maduromycosis which 
occurn'd 111 a native Indian soldier serving in Kraiice. He left 
India about October. 101 and in January, 1015, he injur<*d rme of 
his feet by the fall of an ammunition box. 'Hie patient attributed 
the disease to this cause, but Seinon considers, i)robably correctly, 
that he must have bem infreted befort* leaving India. A typical 
mycetoma (hwelo]n*d in about six inoiitlis, .nid tin* pus contained 
black part ides in whicli a central mass of inycadium obscured (‘iit irely 
by bl.ick pigment ceuld be made out, but no proper demonstration 
f»f the fungus hi sifu could lx* made 'l lx* foot could not be ain]»u- 
tated, but sections were made of some of the 1 issue, which* showed 
maiked vascular liyp(Ttro])hy. polymorphomiclear, ])lasma. and 
connect ive ti'-'Suc* cells, but no eiulo- or ])eriarleritis and no giant 
cells. Growths were oldained at :j 3 C. on agar-agar, maltose agar, 
and Katilin's fluid. The iungns formed a central black ]>orti(»n with 
a peri]>heral zone of white or gr('y. and in the course of ten days or 
less became black 

fn TCjifi Chalmers and Archibald grew a fungus allied to that 
descnbcjd bv S(‘Tnon Iroin a cast* of black maduromycosis found in 
the Anglo-Kgyi)tiaii Sudan, and in kitS detini'd <ind classified tin* 
IVI adurt )myc( ises. ^ 

Climatology.- The Maduromycoses «ire known t o occur in Kui ope, 
Africa, Asia, and America, but not m Oci'ama. 

The climatologv has been most thoroughly studied for black 
maduromycosis, whicli oc.cairs in the Anglo-lCgyjdiaii Sudan, where 
the disease w'as first described by Halfour in Kjo^, and the northern 
part of which is hot and arid. gi\os the. na 1 iv<* n.'une tor myce- 
toma as ' Napt Hindi Nalut,’ and states that the black variety is 
most frequently encountered, and iliat the foot is the part principally 
affected, •while the inguinal glands ale olten involved. In iqoS, 
Wenyon noted its presence a< P>or, which is hoi but not arid, wliih* 
Balfour’s researches in iqi i have*already been noted in tlie liistorical 
section. According to our iiupiiries, tlie. word most commonly used 
by natives in the Sudan is * en-iiabt,' which means * the growtli.' 

In addition to the Anglo Kgvi»tian Sudan, J.he following is a 
list of African placos from winch cases of black maduromycosis 
have been reported: Algeria. Tunisia, Somaliland, Madagascar, 
Transkei (South Africa), Senegal, and the French Sudan. 

In Asia the. disease is recorded from the Yemen, various parts of 
India, Ceylon, and possibly from North Borneo. 

c 
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In America^it has been described in the United States by Wright, 
and in the West Indies by Scheult. 

In Europe it lias so far only been found in Italy. Macedonia, and 
Southern Germany. 

This distribution, according to poliiical geography, has- but little 
meaning when the object being studied is a fungus, and for further 
details we turn to plant geography. According to Driide, climatic 
and local conditions permit the division of the surface of the world 
into six zones of vcgetJition, viz.:— The Northern Glacial Zone, 
the Northern Cold Winter Zone, the Northern Hot Summer Zone, 
the Tropical Zone, tlu* Southern Hot Summer Zone, and the Southern 
Cold Zone. 

The black maduromycoses occur in the Northern Hot Summer 
Zone, which includes S^iain and Italy, North America, the Sahara, 
Indo-China, Malay Archipelago, tlu* Ihiited States (roughly south 
of Utah), and Mexico. The gencjral characters of this r('gion are:— 
Very hot summer tem])er:it tires with cold nights and no real winter, 
but witli varying rainfall. It contains very drv climates: it .dso 
contains wet .ireas. The black maduromycoses are most commonlv 
met with in the dry ]>arts of this are.i 

The Tropical Zone, which appears to be th(‘ real borne of these 
fungi, is gonerallv humid, but contains arid regions bordering upon 
the preceding. In this zone C(*mes the Anglo-Kgyptian Sudan, in 
the northern or more arid part of which black maduromycoses are 
comnioii, and the same remarks ;ipply to Somaliland, while Wost 
Africa is mosllv moist. 

Tl also includes tin* greater part of India, in which the dislributi(»n 
of inyci toma, according to Hoccaro, is interesting. 

'riiis observer states that Major IVain divifled India into six 
flor.il regions, viz.: -India Di'serta. India Dihivia, India Aqtiosa, 
India India Snb-Aqtiosa. and India hittorea, while black 

inadiiromycrisis is found in only India Deserta and India Vera, and 
is practically almost absent in other regions. 

India I)es(jrla iiadudes the Indus Plain R(*gion-- i.r., Sind, 
Rajpntana, and the Punjab: while India Vera includes the Deccan 
Region, consisting of the dry but not desert triangle between 11 h‘ 
WesbTn and E'.islorn Ghats, tvitli it s ap(*x at Tinncvelly and it s base 
at tin; borders of the plain of the Ganges. » 

The white varieties of inecetoma are also bmnd in thi^ aiea. but 
are outnumbered by the black maduromycosis, wliilo in India 
Deserta the preponderance of the black maduromycoses is even 
more marked than in India Vera. 

In Madura and adjoining districts of Tinnevelly, Palmcotta, and 
Coimbatore, situate in India Vera, mycetoma is very common, and 
the climate is hof and arid. 

Tlie Soutlicrn Hot Summer Zone includel South AfricM. where 
the disease has been recorded, but tvhorc it is apparently' rare. 

This is as far as the present state of our kimwledge ]iermits us 
to go with regard to geographical distribution, and more research 
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on this part of the subject is refiuircd, but from tlie above M is 
obvious that licat and aridity arc favourable conditions for 1 1n- funpi 
which cause black madliromycosis. 

Botanical and Zoological" Distribution.— l^nfortnnately, wc* are 
in complete darkness as to the. characters which the liiTigi causing 
black maduromycosis assume when not living in animals or on 
artificial cnlture media. 

Even with regard to those forms of black maduromycosis due to 
.in aspcrgillus, we are quite ignorant as to whether this particular 
fungus lives on soil or on plants. 

/Etiology. — ^The outstanding feature of microsc«)]ucal s])eciim!ns 
prepared from a case of inaduromyc<»sis is tlu*. prc'scMice <»f coloured 
granules, black in hlack maduromycoais, vrhitish or yi llowish in 
white or yellow maduromycosis, and red in red maduromycosis. 

These coloured granules are called ‘ grains,* a term which ha^^ been 
defined by Chalmers and .\rchibald as followh*.-- 

* The term '*grammr* or grain has been given to differently 
coloured bodies of varying consistence, size, and shape, foiiml in 
mycetomas, an<l composed of hv])ha‘, with somelinu's chlamydo- 
spores, embedded in a matrix and giving rise to myceli.d filaments 
on germination.* 

The .'etiological importance, of these grains and Iheir contained 
fungus rests upon the fact that thev are present in all loims <if 
maduromycosis and are co-extensive with the disease, whih' their 
complete removal effects a ra]»id and conqdete cure*. 

Animal inoculations have been snccesslul in some vane.ties, thus 
affording, in these inst.incc'S, a full and convincing j»roof of the a-t io- 
logy of the fungus ■ -eg , Ihnoy's and Pepere's varij*ties. 

The retiological featurt:s o| the various forms of nnulurmiweosis 
are set forth below in a list which sluwstlieM.iduroinvcosescl.issil’.* <1 
-first Iv, by the colour of* tin* grain: siM'ondly, by the geogr.qihical 
distribution: and thii<lK', by the disroviur’s name or names 

f . The black madurumyt o'ics, wit h black grains. 

II. The 7f7/?7r nr yellow maduromycoses, with white or yellowish 
grains. 

lir. T1 M* red madurnmycoscs, witli red gr.iins. 

t 

I. I HE P,LACK MADI KMIMYCOSES. 

Tlu'su ii4ay be divided iiit*;:— * 

A. 'I’lie European hU^ck maduromycoses. 

li. 'I'he African blaik maduromycoses. 

C. '\\\o Asian black maduromycosis. 

D. Tht Americav hUuk maduromycoses. 

A. rilK EtJ«()nK.\N JhAf.K Mauiiromycosus. 

(i) Bassinis, Kdbncr\s, and Schmincke's blach maduromycoses, 
respectively found in J'adua, Il.'dy, and in Kissingen, and orwhich 
the nature of the jctiological fungus is utJcnowii. 
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( 5 ) liovo*s^hlack maduromycosis, founrl in (ienoii, and of which the 
causal agent is called MadurcUa hovoi IJrum]»t, Kjio, but tins 
id(Mitifical ion must be accej)! ed with reser\ e, as the fungus lias never 
been cultivated, and may not agree witli the definition o1 tlic genus 
]\radurella, as altered by Pinoy in 1912 subsequ<‘nt to therultivat ion 
of M. mycefomi and M. iozemi. 

(3) Pcpcrcs black maduromycosis, found at Domui^nbvas in the 
Province of f.agliari in Saidinia, and caused by Sccdosporiwn 
scloroiialc PejxTe, 191.}. 

H. rin*. Akkican JIiac-k MAi)rni(»MYi-.osrs. 

( i) HrumpVs black maduromyiosis, caused by Madurclla myi clovii 
(Laveran, i(io2'). 

(j) Nicolle and Pinoy' s black maduromycosis, caused by Madurclla 
hneuri (Xic<jlleand Jhiioy, H)oS). 

(3) Puuff'ard's black maduromycosis, caused 1 )\ Aspcviiillns bonp 
/tm/z Jbuni])t, J005. 

(4) Chalmers mid Archibald's blaik maduromyiosis, e.aused by 

(Penospora kharloamcnsis ('hahiKTs and Archibald, which 

has nv)w been rec(Aeit*d ihiee tunes in llie Anglo-Kgy])tiaJi Sudan. 

TJu'se African black in.uliiioinvcoM*^ may be diJfeientiated frz)in 
OIK* another as follow’s:- 

A. Microscopical pri*p.'iratioiis show asfHMgill.'ir tie.ids— Boiiifard's black 
fnurluroniyrosis. 

M. Mu-uiscopical pi eprira lions do not 4*how asperjrilKii 1 k\u 1 s; on culture 
till* following; types of spoie aic obi. 'lined - 
f The iileuriosporal form ol conidiuin — Chahh>is and Arohihuld’s 
black maduromycosis. 

2. '1 hr arthro««poral 1<*rm of tliallosfiore . — 

(rt) Mycelium groyisli-wliile, when old, yellowish and daikeiiin^ 
the Tiu*dia in sugar cult ui ns. Siwr.*- varying in dimen- 
sion from -• III 5 microns. Ciiaiiis black and .sterile, with 
a diameter fiom 0-5 to i niilhinetir, ionned in the depths 
ot the medium in cultures. Can invade the .skin, l>one. 
mu'«rles and roniieclivr tiss-iie of man. giving rise to black 
grains which arrsniall. liaid. round, and more or less warty, 
and wliicli nioiphologically resemble the grains formed 
in the cultures. Up to the present the inoculation into 
animals !s neqaiive. Very widil^* spiead iy Afiic.i 
Isolated by lirnult fiom a mycetonri wit^ black grains in 
Algeriji — hrumpt s black maduromycosis. 

(b) Mycelium whAe., lKH:oniingy(dlowib>h with age. ai#(l darkening 
the mediniii in sugar ciiliiires. Spores generally .small. 
2 microns or sometimes even 5 microns in diiimeter. 
Grains are only r.irely produced, and then the} app(*ar (»n 
the surface of the medium. Occasionallv it gives rise to a 
mycetoma in man. in which it forms black amorphous 
^grains winch are often m;ide up of myceh.'il rings enclosing 
some degenerate cellular c*lements which are impregnated 
with the pigment of the fungus* and also of small dittiise 
masses formed solely bv the filaments ol the iiingiis which 
have a ..yellow membrane;. Inociil.itioTi into pigeons 
pimitive. isolated bj Nicolle from a mycetoma at Tozeur 
~JV*co//« and Pinoy* 5 black wadHromytosis. 
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C. The Asian Black Maduromycosis. 

There is only one known at present — viz., ^ 
maduromycosis, c’A.\x^eAhyGlenosporascmom Cluilmcrsand ArcniDalci, 
1917, which can be readily diffcroiitiated from Glenospora hhartou- 
mensis Chalmer.s and Arcliibald. loib, by the following cluiraclOTS.- 


(f) Grown on cl^ar maltose ag.ir in Kliartoiim after twelve days in an 
ciippccl tube at 30® C.: — , ,, - 

G semont produces a cujK)la-shapt*d, largo, centra. blacK m .. 
with an outlying fringe of white. . . 

G. kkarioumensts produces a black giovvtli, consisting of a ‘ 
crumpled ridge or hilloek placed on a grooved black plateau, . 
with hardly any white fringe. 

(2) .incl (3) Crown on gInco«e a(»ar and blood serum; there are marked 
dillerencfts bc'twcen the two lungi. 


I). 'IiiR American Black Maduromycoses. 

(1) WrighVs black u\aduromycosis, which was fouyd in the I nited 
St«'itc‘s in an Italian \voman who had left Italy, where black maduro- 
mycosis occurs, an indefinite number of years before tlic ousel 01 
the malady. The systemic yiosition of the causal fungus is unknown. 

(2) SehenlTs black maduromycosis, which was found in the West 
Indies in a native of India, who had left that country twTlvo yems 
before the onset oi the malady. The nature ot the c.iiisiil organism 
is unknown. 


II. TFIK WIllTK OR YKI.LOW M.VDrROMVCOSKS. 

These may be dividi'd into:-- 

Tlie Kuropean a h itc maduromycoses. 

B. riie - l/rwvrw u /liic maduromy(osis. 

C. riie u'liiie maduromycosis. 

A. The hluRoin AN Wiini-: Mai>uromyc('sks. 

(1) Brumpt and Reynie.rs iMic mudurom^vcosis, caused by Indtclla 
reynieri Brum])t. loob, witli a large soft grain, found in Bari.s. 

(2) 2'arozzi and Radacli's u'hiic maduromycosis, caus(*cl by Sccdo- 
sporittm apfospermum (Saccardo, loiil.svitl! a small. ra/Z/er hard, 
and yellowisli grain, found in Sardinia and Italy. 

B. The Afric.\n White Maduromycosis. 

Nicolle and Pinovs ivhitc maduromyLOsis, due to Sterifimalocyshs 
mdulans (Eidain, with grains of size varying from those 
which are almost raicr&scopic to others a^ttl the size oi a pea, oi 
rounded or polyhedral form, and of variable colour, being dirty 
whit ef or ycllowish-wliite, and soft in consistence, and found m 
Tunisia. 
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C.,The Asian White Madttkpmycosis. 

Brufnpt*s white maduromycosis, due to Indiella mansoni Bruin])t, 
iQOSi with very small and Very hard white grains, found in India. 

The differentiation of tlic white maduromycoses may bo effected 
as follows ; — " . ’■ 

A. Grains soft : — 

1. Slcrigmatocystic hearlb found in grains and in cultures. Grains 

not like a ribbon rolled on itself— -Nifo/Zc and Pinoy's whit^ 
nMduromvcosis. 

2. No such heads to be found in the grains, which ;irc like a nblion 

rolled upon itself Hrumpt and Ueynier's white maduromycosis. 

H Grams hard 

1. (h'ai ns small, yellowish, not ri'iiifonn; spore of the type of a coui- 

dium- Taroezi and RadaelVs white maduromycosis. 

2. (irains Hmall, whitish, reniform; spore of the type of an arthro- 

sporc- - Urumpt’s white maduromycosis. 


III. Till*: RED MAIH-ROMYCOSI^. 

Oalyoiic loiniiv, known fiiiJftmr and .Archibald's rid which 

was possibly due l<i an aspjTgdlns. iKMiinse aspergill.ir liki* heads were found 
in the grains It ocuirred in the Viiglo- Egyptian SikI.iu 

Pathology.- 'i'lu' causal fungus i^ introduced into some part of 
the body by a wound produced by a thorn, a splinter of bamboo or 
other wood, ])y a sliurp stone, knife, etc., but once introduced into 
the subcutaiiiMius tissues, it commences to grow, the original wound 
in llic meaniiine healing, l^sually the growth is slow: but il 
Kemper and Jamieson'.s case was true mycetoma, it may be rajiid, 
and, indei'd, tld> is supported by Mus^ravt* and Clegg’s hiocnlalion 
of Nocurdia asieroidcs into a jnonkey’s^feet , in which the ^welling 
developed in ten to sixteen days, aiul wa?i quickly folkiwed by sup- 
purative lesions. As the fungus grows, it ilestroys t he I issues of tlic 
foot, and meets with but little reaction on the ]>nrt of the body, 
,'111(1 no attempt is made to re]>air its ravages. The rcMClioii on the 
part of the body confines itself to alymphocytic infiltration around 
the fungus, and later flic formation of granulation tissue, with 
epithelioid and giant colls at times; while, finally, fibrous tissue is 
formed around the iungur^aiid its surrouniling cells, and the vessels 
become blocked by an endarteritis and periarteritis. This ap])ears 
to be ail attempt to (Micapsuleaad prevent the spread of the parasite, 
as well as to damage it bv cutting off its food-su])i>ly. 

•At the s:im(? time the cellular exudat e bi^conies a thin, oily, occa- 
sionally stinking, jnis, and u'orks its way to tlu* surface, iorining 
apertures, and ‘carrying the ])arasitc with il. Tliis must be con- 
sidered to be an attempt to rid the body of the fungus. 

In the meanwhile the parasite, if f»f certain s]iecies, forms special 
club-shaped hyplue considered to l>e chlainydos]>orcs, which ?it first 
serve for extracting nutrition from the surrounding leucocytes, but 
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later, breaking free from the main mass, form means ascxuilly 
propagating the fungus in t Jie fool . Some of these separated chibs 
arc attacked and engulfed by leiic(jcyt(‘s, and though it is possible 
that in this way many may be desli oyed, st ill, Brumpt 's researches 
show that fhe leucocyte, with its enclosed club, may wander away 
from the diseased area into healthy 1 issue, and may be killed by the 
club, which,* being set free, grmvs into a ntw mass of fungus. In 
this way the fungus inav be disseminated bv means of the jjhago- 
cytes. 

When siiiToiinded by jhis, the Jungiis gathers itself into granules, 
the so-called sclerotia, which show e\t(;rnally radially arranged 
tibn*s or clubs, an<l internally a mass oi luvcelium with crystals and 
debris, the latter being most m. irked in the ci'iitri*. These granules 
e.scape to the extcTior, and form the yellow, black, or pink granules 
in the disch.irge. As the lungns grows in the loot the connective 
tissues and the muscles undergo \itreous degeneration, and bleak 
lip into debris, amongst which pieces of iuTVes and tendons may be 
found, while even the, bone in some cases bi*comes^ attacked l»y a 
form of degeneration and disappears. The result is that the loot 
apjiears much swollen externally, and shows tlie openings o4 tlie 
sinuses, through which the pus Jind the tnngoid grannies esca]>e: 
while inlernaliy the normal structure may ha\e e.omjdetely dis- 
appeared, being replaced by degenerated tissue, debris, sinuses, 
and fibrous sacs containing the fiiiigns and the jms. 

The result is, liowever, not merely destmclion f)f the fool, but 
«'iIso great bodily waste, due to the continiKnis discliarge, so that 
the patient becomes emaciated, and may fiiiall]^ die ol cachexia. 

Morbid Anatomy.- -The pathological anatomy of black ni.'idur<»- 
mycosis has been the subject of a fair amount ol iii\esligation. 
Kanthack merely drew attention to tlie fact ibat the black masses 
were always to be found embedded in deiisi* lilirons tisMie, while a 
few ])us and granulation cells wen* to be >e(*ii in nutsl c.ises. In tlie 
fibrous wall yelhnvisli-browii (»r black pignieiil could be found, 
while fiichsiii bodii's were pre.seiit in most sjiecinteiis. Inna's 
cxamjile, obtained from Kanthack, only showetl fibrous and some 
granulation tissna Boyee and Surveym' dnw atti*ii1ion to tin* 
presence o/ small round cells, inacrocyl es.and giant cells surrounding 
the fungus in cases of black maduromycosis, 'riunr miciojdioto- 
graphs are, jiowever, niainly devoted io* the* fungus, while their 
big. 22 evidently depicts a very young jiiece ol fungus suriouiided 
by giant cells. 

Wright (189.S) stated that the nodules coiisistc'd ol more, or le.ss 
atypical connective tissue, in the ca\ ities of which the granules lay 
surrounded by jiolyinorjdiomiclear leur.ocyl es, loose epithelioid cells, 
and cellular detritus. 'J']ie cavitie.s were, lined by either a wall of 
vascular granulation tissue or by masM*s of ejiitlidioid and nitthi- 
niicleatfd giant cells, while these, cellsclosely invest ed other graiuih s, 
and outside of this tissue lay Ivmphoid .md plasma cells. He gi\ es 
in his original paper four exccllent^ow-jiower photographs, of which 
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Figs. 4, 5, ilnd 6, tliough older, if examined with a lens, will be 
seen to agree more or less with Boyce and Surveyor's Fig. 32. 

Oppeiilieim's dcscrii)tion in 1904 ni«Linly deals with the limgiis, 
but Brumpt's account of the histological changes ijuluced by 
Asper^ilhis boitffardi covers all the imporiant points- viz., llu* 
polyniorphoiiuclear leucocytes, the lyiiipliocytcs, the giant and 
epithelioid cells, the coiiucctive tissue, the cells coiifatniiig biwn 
pigment, and the endarteritis. Un PlateXlX., Fig. 7, and PlateXX., 
Figs. I and 2, he shows appeaninces resembling those described by 
Bovee, Surveyor, and Wriglit in a young grain in which the giant 
Cells are situai e close t o 1 1 1 e i ungus. 

Boccaro, writing in j()()() in general terms lor the encapsulated 
form of both white and l>lack mycetomas, says; - 

* The fun^.i! hyphic lire surrounded by round colls, held together by a delicate 
mdwoik of line bloodvessels, the cells Ixuiig located in the meshos ot a librillar, 
transparent, reiiculaled substance. On the inner side ol the group of round 
cells, between tiieni and Ihe ceiiLral hyphai iiuiss, is a culleclion of Jincly 
i>va\mUUiid dibris, and on the outer side, in tnost preparaiioiis, may bo seen 
large nucleated cdlls, giant cells, and phagocytes.* • 

I'liis (Icscriptiou. which unlortuuatcly is not illustratiMJ, agrees 
wi:ll with our <ibservalions. 

B.iltoiir, in ]nil)lishccl photomicrographs of black maduio- 

mycoses believed to In*, due to Mudnrellti myccdotni audio Aspcr^^illits 
hnuffaidi, but did not describe tliem. 

Bcdies (ipij) ga\e a welJ-iliustr.ited account ol Indian black 
maduromycosis, hi whicli lie ohsiTved far less cells than we have 
iioliced in immediate relationship to the liingus, from wliich the 
gi.Liit cells wiire se|Mratcd by lllirous connective tissue. He drew 
alteiitu»ii to violet .iiul 1 eddish rouiuled liodies eiie.loM-d in cells. 

In t'li.ilmers and Aichibald gave an acc*mnt ol the histology 
of a case ol lilae.k iiiadiLromycosi^, aft<l tins is iollowed in the 
descrijitioii given lielow. * 

l*'ig. 845 shows the general .ipiiearance ol Idack in.idni oniycosis 
Very slight I\’ maguilie*!. It will be observed to be laig»-ly composed 
ot tibroiis tissue coiiiaiiniig black pai tides 
-the grains -ainl some spaces, which are 
tornied by the lalling dut ol some ol the. 
black grannies during ])ro])aration. The 
spaces demonstrate rile 4;liaracter of the 
hicmhi- occupiiul hy llu- {'rains and llicir biack Ma'ISuromycosis.. 
surrounding cells. • 

Tile limg.il mass lies embedded in cellular tis'^iiti, as is shown in 
Fig. 84O. The spaces are artefacts produced in making tlie sect ion, 
which otherwise is as natural as possible— Lc,, is not bleached or 
M)ltened m any way. I'he cracks in the black mass are alsi) arte- 
lacts. Around the liingus lies a mass of ?mall cells, and on the 
n])])er and left sidcj of the grain arc seen some giant cells, wliich 
also occur iii other parts, but arc not in such close relationship to the 
fungus: then comes some fibrous tissue containing a number of 
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cells, bloodvessels, and lymph spaces, the last menfioned bemg 
situate towards the top of the pliot ©graph and being markedly 
dilated. At the very top of the figure, and only partially shown, 
comes the dense fibrous connect ivi* tissue which is continuous with 



Fig. 846.-^13lack MADUKOMveobib 
« 

the dense tissue, depicted in Fig. 84^). whiclj permeat es and surrounds 
the growth. Therefore the main fearures ol tin* tiiinoiir may be 
summarized as follows:- - 

I. Fungus. , 

•2. Small cells. 

3. Giant cells aiul large cells. 

4. #Sma]l cells, connective tishiif*, bloodvessels, and lyinpli 

spaces. 

5. Dense connective ti>Mie. 

The cells are separated by a variable ainoiint of fine connective 
tissue, which also supports large lymj)h sjiaces apd bloodvessels. 
Debris and pigmentary granules can also be seen. A special rare 
feature of this layer is the presence of mononuclear cells containing 
one 05 more eosinophile rounded Inidies, which were first observed 
in this pathological condition by Kanthack, and subsequently by 
nearly all the other workers on the morbid histology 01 the black 
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maTiuromycftses, to which they are, however, not confined. Their 
exact nature if unknown, but they arc probably in some way due 
to the fungus. 

On inspecting the upper part of tlie cellular rnass,^ it will be 
observed that the white fibrous tissue increases in amount, but is 
still loose and contains many cells in its meshes, ^while more 
externally, and situate at the top of the photograph, is seen the 
denser and less cellular connective tissue, which is continuous with 
that separating one fungal mass from another and surrounding the 
whole tumour. Tn this connective tissue, cells containing yellowish 
granules are frequently observed. 

There are also many lymph spaces and bloodvessels, but the 
latter at times show signs of endarteritis or periart(Titis, by which 
means the lumen of the vessel may be considerably diminished or 
even closed. 

Very rarely do the fungi invade the body, and rise to a general 
infection. 

The peculiarity of the pathology is the slight reaction which tlie 
body makes against the invasion by tlie lungiis, *and the entire 
absenbe of any attempt at repair. 

The black varieties ol mycetoin.i owe their colour to j dark 
substance which Die fungi secrete. Tlie nature ol this black sub- 
stance is not known. It is soluble in hoi sulphuric acid, Jorming a 
yellowish-red' solution, but is not soluble in cold sulphuric acid nor 
in potash solutions. According to Thudichuni, it docs not contain 
hiemoglobiii in any form, though a small quantity of iron is prcst'iit. 

In more advanced cases the swollen foot shows nodules and 
openings externally, the latter of which lead into the smnses. In 
sectiomzing the foot it will be iiotic'c-d that the sinuses whicli run in 
various directions are coininunicatiiig, jrind end in small cavities 
containing pus and the fungus, and that these cavities are embedded 
in degenerated tissue and debris. 

The bone may or may ncu be affected, but if it is, the whole foot 
can be easily cut by a knife. 

Microscopically the tissues show degeneration and d6bris, with 
fibrous tissue formation, ^ndiu'teritis, and periarteritis, and at times 
absorption ot the bone. 

The microscopical examination of sections of the tissues typically 
affected— viz., of alveulaSt appearance- -and containing mycotic 
grains, show a central roundish mass — ^ihe mycotic grain- a clear 
circular space, and the surrounding degimerated tissues. The clem- 
space is due to the fact that the thin imrulent matter in whicli the 
grjinulc is embedded contracts during li.\ation with alcoliol. 'i'he 
mycotic granule is composed at the centre almost cxclusixely of 
mycelial elements vrith a few leucocytes; nu>re externally tliero are 
masses of amorphous substance, staining lightly purplish with eosin, 
in which a few mycelial threads may be seen. The periphery shows a 
polymorphonuclear infiltration. The walls of the alvctdar cavities 
containing the granules are formed of young connective tissue with 
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numerous plasma cells and occasionally giant cells* there is a 
marked proliferation of ^bloodvessels. 

Symptomatology. — ^Tlie disease usually begins in *the foot, more 
rarely in the liand, and still more rarely in the leg, knee, neck, or 
tniiik. There mav or may not be a history of 'a cut or injury some 
time previously. In any case, lliis ]>rimary injury will have healed 
long before*! lie disease is well established. 

The incubation period in welbrecorded cases would appear to 
be short ; thus, in Musgrave and Clegg's case, one month after the 
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primary injury the wound reoj) 1 and discli.uged jius, and in 
their experiments on in()nkey:> pin-ared to vary- from ten to 

sixteen days. Further icscmicI uh ihis ])oiiit aic, however, 
required. 

The earliest signs are either 01 swe.lling in \he region of the 
original injury, which ig usually on the. sole ot the loot, between the 
^es, or on the instep, 'fho sw«illing becomes .1 hard lump, on the 
'|iirfa 9 .e of wliiclji a bleb may form, which bursts and reveals a small 
Opening discharging an oily, rarely sanious, thin, offensive pus, in 
Wiiich the granules characteristic of the fungus may be found. 


PLATE Xm. 
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Some new Indurations and nodosities appear in various i)arts of 
tite foot, and injw openings are formed, white the whole foot begins 
to swell in a very cliaracttjristic manner. First the arch of the* 
foot nils up and disappe«u's, the whole sole l)ecoining so sw'ollen and 
conve.x: that the toes are no longer able to touch the ground, and 
may be pushed apart, but are usually not alfecied by. the disease. 
At th<i same time the dorsum of the foot becomes studded with 
mxlulcs and openings. The colour ol the inicgiimeiit may be 
normal, but is usually darker than in tlu* healthy skin. It is rarely 
cedematous. The oj)t‘iiings. when examined by a probe, are found 
to Ituid into siiiuse.s, which ])euetrate de(‘ply into the tissues, and at 
times even into tin' bones of the fool. The quantity of the dis- 
charge variis from lime to iinu', being increased l)y motion. On 
j)alpating the ai’fi'Cted area, it is loiind to be elastic, aiul tlie sensi- 
bility to be normal, 'file ingiimal glands are oiteii enlarged and hard. 

As the disease progri'^m-s. ])aiii, which at first was slight, becomes 
more marki'd, especially in cold weather. The patient ceases to 
be able to pl.ice ilie loot to the ground, ami i.« comj>elled cither to 
walk on tin* heel or to use a 'support. Tin* leg begins to waste, 
and alter ji long tune the jhitieiit iMTomes weak and aniLniic irom 
llie constant drain on the sxstein by the discliarge, and possibly 
also by toxins produced by the lungi. General const ilutional dis- 
turbance of a febrile nature is rate. 

riie. disease is very chronic, and has no tendency to heal, and if 
not treated, will eventually cause tin* ileal h c»f the victim, from 
exhaustion or <liarrha*a, alter Listing some ten or twelve years. 

Diagnosis.— -Tlie peculiar swelling of the foot, with a filling-up of 
the arch, and the formation of Mimses from which a disidiarge 
containing the typical grains is escaping, enables the disease 
to be diagnosed with ceitainty Irom ele])lMntiasis or fub(*rcnlar 
disease of tlie foot. 

The variety ol tin* fiiiigiis m.iy be deiermined hy examining the 
grains or the scrapings ol tin* sinii^eh iiiiciosi:i»])ically. culturally, 
ami by inoculations in auim.iis. 

It is to be noted that tin* typical gr.iius may for a time bo absent 
from the purulent liquid eluding from the sinuses. * In Mich cases 
squeezing ol the nodules inay.iiiake llu* grains a])pear, or a^iodiile 
wliicli has not ye.t opened may in* incised, and the contents examined. 

Prognosis. -\i the growtli i'^ observed wln*ii young, small, and 
lying subcut iine-otisly, so lli.it it can be conqdetely removed, the 
prognosis is good, as the w<»und heals readily and the growth does 
not recur. 

If,*howevtT, the growth has lasted some lime, and has involved 
tile bones, the prutgnosis is not good, and is worse i1 the lymiihatic 
glands are also implicai ed. « 

Treatment. — Remove the growths at an early stage and as com- 
pletely as possible. In later stages amputations well above the 
seat of any lesion, togi'tlicr with the removal of any enlarged 
lymphatic glands, is the only possible treatment. 


134 
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Potassium iodide may be tried, but as a rule inteihal medicines 
and vaccines are useless for this form of mycetoma.. 

Prophylaxis. — The wealing of boots and shoes and not walking 
barefoot apparently good and sensible methods of prophylaxis. 

' THE ACTINOMYCOSES. 

Definition. — ^The Actinomycoses are those forms of mycetoma 
with grains composed of very fine non-segmented mycelial filaments, 
in which usually the walls are not clearly defined from the contents, 
and in which chlamydospores are absent. 

History. — ^This period opens with Bollinger's epoch-making work 
in 1876 on the lumpy-jaw of cattle, a disease which had been re- 
cognized since 1785, "and in which he found the constant presence 
of a branching organism. This fungus was examined by Harz 
(1877-78). wIh) gave it thi' name Actinomyces bovis, but, most un- 
fortunately, this generic nanu' cannot stand, because, unbeknown 
to Harz, it had already been used by Meyen (i/Jzy) for a fungus 
which he caFled Actinomyces horkelii, which is in no way related 
to the group t)f fungi which we arc considering. This mistake 
launched the generic name applicable to those organisms on to a 
sea of change, and led to much confusion. 

I. Noeaidia 6ov?5.--The correct name for Bollinger's organism is 
Nocardia hovis (Harz, 1877). 'ITie fungus appears to have been first 
seen in man by Israel in 1878. Corre (1883) was the first to draw 
attention to the similarity between actinomycosis and the ochroid 
variety ol mycetoma, while Aclaiid (i8iS()) was the second observer 
to demonstrate the presence of actinomycosis in man; and as Israel's 
name is associated with quite a different human actinomycosis, we 
propose to name this variety Actand's actinomycosis. In 1886, 
Vandyke Carter, as wq nave already stated, also drew attention 
to the likeness between actinomycosis and mycetoma. Finally, 
in 1891, Bostrocm grew :V. hovis fn>m eh'vtm cases of actinomycosis 
in man, and since that time it has often been cultivated and de- 
scribed. It is a nocardia with radially arranged filaments, which 
show club-like* enlargements of their extremities, caused by a pro- 
tective thickening of the walls in animals and less commonly in 
man, and having abundant (iram-positivc but not acid-fast hyphae, 
some of which end in chains of arthrosj>on*s. 

It grows well aerobically at C., but better it 37' C. Anaerobic 
growths are, as a rule, but ]>ooily*dovelopcd. 

It may form a dry pellicle on the surface of broth, but more 
usually it gives rise to cohering colonies at tl:e bottom of the tube, 
and in either case the medium remains clear. , 

It grows .slowly on<gelatine, producing a yellcMush-white growth 
and slow liquefaction, beginning about the se\'cnth day. The 
resisting fluid may or may not be dark coloured. On blood serum 
it produces poor growths, and no liquefaction or pigmentation of 
tlie medium. 
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On agar and glycerine agar it forms hard, spherical, white colonies, 
which give riso to an undulating crateriwrm growth, having a 
yellowish or greyish lint, w'hich in its Inrn becomes a lichenoid 
ashen grey or yellowish mass with a powdery efflorescence. On 
maltose agar it forms discrete fawn-coloured colonics, later 
becoming yellow, dark brown, or eA'cn black, wliilc the medium may 
be slightly darkened. 

On potato it forms confluent, hard, raised, variou.sly coloured 
masses, at first white, but becoming greenish -yellow, brown, greyish- 
black, or even black, with more or less erosion and pigmentation of 
the medium to which the gro\iih is very adherent. No diastatic 
action has been observed. 

Litmus milk is first reddened, but later it becomes a clear browm 
alkaline liquid. It is pathogenic for man, ox, horse, pig, and other 
animals, while experimentally rabbits and guint‘a-pigs have been 
infected by iutniperitont'al inoculation. 

2. Nocardia asteroidcs. — Nocardia bewis (Ilarz, 1877) is not the 
only organism kfiown to cause* aotinomycosis^in map, for in i8qo 
Epping('r obtained an organism which h(* calk'd Cladothrix asieroides, 
and which is now known as Nocardia astcroidcs (Kppinger, iSqo), 
from the lesions in a case of |)seudo -tuberculosis of the lungs and 
pleura, with old caseous noduk's in the apices and calcareous degener- 
ation of the bronchial and supraclavicular glands, together lyith a 
cerebral absc<*.ss which had ruptured into the ventricles. The 
fungus was Gram-positive and acid, but not alcohol-fast, and grew 
aerobically on laboratory media, and W'as pathogenic for laboratory 
animals. It was aflcnvards recognized by Almquist, in 1890; by 
Sabraz^s and Riviere, in 1894; by Aoyama and Miyamoto, in iqoo, 
in Tokio: by MacCallum, in 1902, in America; and by Schabad, in 
1903, in Russia. It is also the same as* the fungus described by 
Mu^rave ami Clegg (1907), in a case of mycetoma in the l^bilippine 
Islands, under the name Strcptolhrix fre&ri. 

In 1909, Liiideiiberg, in Brazil, isolated a fungus from a case of 
mycetoma of the left leg, wliich bi'gau in the popliteal space, and 
to this organism he gave the namci Discomyccs hrasiliefiaisi. 

He was very careful io separate it from N, novis and from 
iV. madura {N. indica), but he. docs not appear to have flone so 
with regard to N. aslergides. Wc therefore offer a comparison be- 
tween the tw'o organisms ii\*thc table on p. 2132. • 

The inoculations into animals qre not comparable, as Lindenberg 
did not use monkeys. He was unsuccessful witli a guinea-pig, but 
does} not Siiy how he inoculated it, wdiile Musgrave and Clegg were 
successful by means of intrapcritoneal inoculations. 

The differences as set forth between N. hrastlicfisis and N. 
asteroides appear to ns to be very slight, and* therefore wt* are able 
to agree with Pinoy in his belief that they are one and the same 
organism. * 

Also Cranwell, Bachmann, and Del Pont (1909) gave an excellent 
and well-illustrated description of a yellow mycetoma in Buenos 
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Aires. Unfortunately, they did not grow it on ins^^issated blood 
scrum, but , as f,ir as we undersitiiid their accoinit , w'c should classify 
this organism, which they did not niune. as Xocan/ia asicroides. 
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Nocardia possesses Gram-positive, acid, but not alcohol- 

fast hyphje, wljich are without club-like unlargemcnts. It pro- 
duces restricted growths aerobically and usually anaerobically at 
22" C. and 37'‘ C., but nothing is stated in the literature we have 
consulted with regard to any odour arising from these cultures. It 
does not liquefy gelatine or blood serum, nor has it lyiy diastatic 
action, ft reddens litmus milk, which lat er becomes alkiuinc, but is 
not coagulated or cleared. It grows on the agars and on potato, 
producing rtiddish (often brick red) growths. It is ])athogcnic for 
monkeys, rabbits, and guiiu'a-pigs. 

3. Nocardia liqurfariciis. This Iiingiis was obtained by Hesse in 

1S92 from a man inCuirmany witli a left iiigiimal abscess which coin- 
municated with the rectum. Subsi^fiuenily other abscesses formed 
<ui either side, of the dorsal sjniie. The luis from these abscesses 
discliarged soft yellowish grains aluuit 1 lu' >i7.t‘ of a millet seed, whicli 
contaiiicil a Gram -positive fungus which did not j)ossebS clubs. 
Oh cultivation it grew n-adih’, and was found to In* strictly aerobic. 
In gelatine stabsiit I'onned .1 uail-slia})ed gn#ivlli. which at room 
lcm])frat lire in b'uropr was <»uly \ I'^ibh* on the third day. while 
li(]iu'fact ion. beginning on tlie lonrtb 01 tilth d.iy, wascom])lete by 
the. end of the week. I'he lique.fuHl gelatine was not discoloured, 
and if the growth stuck to the gla^s it was vellowish, with a whitish 
covering. On blood serum it Jormi*d sm.ill rloudv grannies of the 
Stime colour as tliii medium, in tweiiiy-loiir 10 lorty-eight -hoiiis. 
1-iipielac.tioii begins at llie end ol tin* first week and proceeds slowly, 
the liquid ivmaiiiing <[uite clear and colourless, and only aft<T some 
six mouths turning to a reddisli-yellow colour. In broth it forms 
delicate Hakes which fall to the bottom i>f the tube, and consist of 
a lower surfaci* which is yellowish-white, ami an upjxT surface which 
is snow white. TIu; mcdiimi remains finite clear. No surlace 
growth isineiitioued. • 

On agar tin* colonies at first form s<*]iarate lost ttes. whicli remain 
distinct tor .1 lime. I'liesr colonies apjXMr lo irseinhle llu* gelatine 
cultiin*, lieiiig yi'llowibli below and having a white iMivelope. The 
growth oil glycerine agar is inon* Mgoious than on 01 dinary 
agar. , 

Dll potato it forms sijuill yellow nodules by the secoiKl day, 
which later become covered with a snow-white etHoresceiice. v, Inch 
docs not alter. A])parently*it was not grown on gliicitsi' agai , milk, 
or eggs. Intravciions, iiitrapcritoncal, aiul subentaneous inject ions 
into rabbits, guinea-pigs, and wliifc mice were negative. 

Hesse gave it the wiimo Cladolhrix liqucfaciens , which now becomes 
Nocardia liquefaciens (Hesse, 1H92), and it appears to be tin* same 
organism as that jiamed Strepiothrix bitccalis by (uKulby in icjoj, 
and found by him in 1899 in the mouth iii cases ol jiyorrlKea. 
Goadby’s form showed clubs, or club-like swellings. It pre'c.ii>italed 
the casein in milk, which became clear. • 

4. Nocardia indica. — Kanthnck, 1893, studying specimens of black 
and yellow mycetoma which came from India, concluded that the 
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latter variety was a true actinomycosis, and attempted to ^ow 
that the former was th^same, only m a degenerated condition. 

He only examined the specimens microscopically, as no cultures 
were possible, and named the fungus in question Oospora indica 
Kanthack, 1^93, calling his two vm'ielics O. indica var. flava and 
0 . indica var. nigra. The luune of this fungus, translated into 
more modern nomenclature, becomes Nocardia indica (Kanthack, 

1893)- 

Boyce and Surveyor (1894) clearly proved that the melanoid 
' variety was due to quite* a cliff«*rcnt fungus from that causing the 
ochroid variety, which latter t hey considered in some, but possibly 
not in all, cases to bo an aciiuoinyccs, a conclusion in which they 
were supported by Hewlett and by Boecaro. The latter analyzed 
one hundred cases of ]\Iadnra toot, ot which the vast majority were 
black inycetojnas. while seventeen Jiacl evidence of pricks with an 
acacia' (Babul) tJiorn, in several of which it was found present on 
examination. 

Kanlhack*s name .appears to iiavc been overhj^ked, but it cer- 
tainly has priority as legmrds the fungus of dii actinomycotic 
nature causing the ochroid variety of mycetoma as set‘n in' India, 
but difficult of recognition in that it was not cultivated. 

Ill 1892, (xeiny and Vincent described a parasitic disease of the 
foot in Algeria, which they considered analogous to, if not identical 
with, the ochroid variety ut Vandyke Carter's m\cetuma. 

In 1894, Vincent, still working in Algma, met with a streplotlirix 
in a similar case. This liingus, wliicli was first known as Sirepio- 
thrix madurcB Vincent, 1894, is believed to be identical with the 
fungus found by Boyce in London in an agar tube inoculated in 
India from a case of the ochroid variety ol mycetoma. 

This streptothrix found by Boyce is. oT course, an entirely different 
organism from the mucor-like fungus called Chinnyphe carieri 
mentioned above, wliich therefon* cannot lx* placed in the list of 
synonyms of N. madurm, as has been done by soim* authors. 

Boyce's culture showed a fungus without club-shajied extremities 
which grew very slowly on agar, glucose .agar, and glycerine* agar, 
at a lemperatuFe varying between 35'' C. ami 37^^ C. No formation 
of pigment was observed, but it was reftaarked that the organism 
closely resembled that of actinomycosis. 

In 1904^ Cornwall reported the cullivnlioii of Vincent's organism 
in India. He washed t he grains in six changes ol st enle salt solution, 
and then planted them on agar iit tubes. After an interval of one 
or two months a growth appeared, which in some cases assumed 
a pink colour and in others remained a dull white. In subcuKhres 
it grew more freely, preserving its characteristics„onc ol which was 
to adhere so closely tqlhe medium that each nodule had to be liter- 
ally dug out when it was required to transfer it to another tube. 
Puffballs formed in broth and hay infusions, while it was noted 
that the fungus required plenty of oxygen for its growth and only 
’ occasionally formed the pink pigment. 
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Tliis desci by Cornwall leaves no doubt in our minds that 
he met with Vincent's organism in a case c^the ochroid variety of 
mYcetoma, and*if this is correct, then Kantnack’s name assume^' its 
priority and Vincent’s becomes a synon^'m, and the correct name of 
the fungus is Nocardia indica (Kant hack, 1S93}, and this id support c^d 
by Strong's culture of the same fungus from an Indian mycetoma 
in 1008. • • 

With regsurd to the remaining history of the fungus, it should be 
noted that in 185(8 Lcgrain, and in iSqq Braiilt, again described its 
presence in Algeria, while in igoi Albertini and Desvernine reported 
its presence in Cuba, and in 1902 Brumpt discovered that it existed 
in Abyssinia, while Sommer y Grex:o demonstrated its presence in 
the Argentine in 1904, and Williamson iji Cyprus in 1905, in wliicli 
year Brumpt, in his classic on Myce.toiuas, stated that he had 
obtained it from India, Somaliland, and Senegal. 

In the same year, Pelletier described a case of mycetoma with 
red grains which lu^ ^aw in Saint 3.ouis, in Senegal. The grains 
were very small, from 0*4 to 0-5 millimetre; in diaiiK'ter, and of 
a beautiful vermilion red colour. In the same "year I-averan 
published a paper upon Pelletier's inyc(‘tc)ma, in whicli he says that 
it was possible on making sections of the tumour to easily discern 
therein little red spots t)f variable size which stood out from the 
surrounding neoplasm, riicso grains contained a large number of 
Gram-positive micrococcal-like bodii‘S embedded in a ground 
substance. Those bodies, which measiin'd 07 inie.ron in diameter, 
were never found isolated, but always in masses or short chains. 
No trace of a mycelium could be seen, and for this reason he gave 
it the name of Micrococcus pcUeticri Laveran, 190b. But cc^ccal-like 
forms are commonly found in nocardial infections, aiul in ic)i2 
Thiroux and Pelletier reported that this led myceltmia was fairly 
common in Senegal, where one of theinliad met witli eight cases, 
from one of which, a siip])uniting tumour ol tlu; riglit side of the 
chest, they obtained cultures on SabonraTid’s medium which very 
much resembled those of N. mudurce, but differed therefiom in the 
following particulars: — 

1. The growths were ruby red from their commcacement. 

2. It had only so far b^en grown on SabouraiuVs gelatinp. 

3. The growths did not penetrate into the gelatine, and were 

easily detached. • • 

4. In the parasitic stage the organism takes the form ?)[ a micro- 
coccus in zooglca. • 

They renamed the parasite Oospora pellciieri. In the discussion 
on this paper, Laveran agreed with Thiroux and Pellet u'l 's finding, 
and Pinoy pointed out that the only real difftTeiices between it and 
N. fnadum were the greater intensity of tjie red colour and the 
more abundant sporulation. Further ,*he suggested that the correct 
name was Nocardia pcUeticri. Under these circumstance^, A". 
pelletieri would become simply a synonym of N. indica. of which 
the full list of synonyms has been given on p. 1058. 
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Clegg and Hobdy (1916) described N, inilica in a iftitive woman 
in Hawaii. , 

Nocardia indica, with yelhnv or red grains, ]'»(*ssiss(*s Ciram- 
posilive but not acid-fast hypluc, wiiliout clubs. It forms restricted 
growths nfider aerobic surroundings at 22"' C. and 37'' C., but will 
not grow under st net anaerobic coiidit ions. TJiccult iiri'S are wit bout 
any < list iiiil* odour. It is usually said not to liquely gelatine or 
blood scrum, but Koch and Sliitzer say that it has a ])Cj)tonizing 
effe.ct after a long time. Milk is iu>t coagulated, but after some 
time is cleared. IMnkisb colonies are ]>roduced on tlu' agars and 
on potato. It is iion-]).itliogenic for animals, a.^ far .is is known. 

5. N. garieni.-‘-i^\\Y\K'\\, iNti5, met with an oiganisin in cases of 
actinomycosis in man winch be called Cladolhrix lii/ttrfucicns No. 2, 
m order to distinguish il from Hisse’s luiigiis, wliieli he callecl 
Cladothrix Uqucfitcicns No. i : but Hnijn]n, in iqio. alleied Carten’.s 
name to Disvomyccs gayteniy which now becomes Nocuydia gar/cfii 
Brum])t 

This fungus was gnowii in 1895 by (»art«Mi Iroia lln* Irsioiw of a 
case of necrosis of verie.br.e and ribs. wJiicli was assoeiaied with 
.ibscesses, sinus lonnatioji, and cmpxema. The giains were eoin- 
posed ot a t. ingle of ramified iilann^nts without club tiuiuat ion. 

'riie org.Miisin w’as an aerobe winch giew easi|\ on \ anons media, 
producing on gidaline fine greyish white points. On tlie loiirth day 
ii^piefaction eoinmeiUM'd. and w'as 1 om])leled by the eighth day. 
Nothing is said as to tin* Jicpiid being eoloiircd in any w.'iy, and. 
therefore, we must assume that il was not tinted. On agai , gl\- 
cerine, and glucose agar it formed a gieyi.sh-wdiiti- giow'lh. w Ineli 
became somewliat WTinklcd on the surJace after tw'c» to three days. 
The wrinkles are deep folds on glycerine agar. 

On serum it forms a wdiilc layer, wdiich beccam-s w rinkled and 
folded after forty-eight hours, w’iicu commencing liqiielaction may 
be noted. On tiie third dav the liquid has increased considerably, 
and by the sixth day the whole seiuni is reduced to a jierlectly clear 
fluid. On potato it gives rise to while colonics, wdiile the surround- 
ing medium becomes greenish in colour. It a])parently was not 
grow’u on eggs, milk, bioth, or ])(;ptone solutions. It is pathogenic 
lor rabbjls .'iiid giiiiiea-pig-.. * 

b. N. kraitsei.— In Krause loiind an orgaiii-in in an abscess 

of the lower jaw'. in a 111.111 in tiirni.uiw, w'liich w’as characterized 
by having long and short rods and cliil)-hke lonns leseinbling the 
diplitliena bacillus. • 

ft did not grow' at 22“ C. nor on gelatine or jiotato, but it W'as 
a facultative anaerobe w'hich formed slightly yellow'ish colonies' on 
glycerine agaraiid was not pathogenic I or rabbits, gnijiiea-pigs.ormice. 

This fungus was luqnc-d Streptothyix kramei by Chester, 1901. 
which name has become changed to Nocardia krausci (Chester, iqoi), 
Alljed to, or identical with, this species arc the fungi causing 
the conditions described by Mosetig-Moorhof, Dor, and Poncel, and 
often^called ‘ j>.'5eudo-actinomycosis ’ or the mycoses W'ith yellow 
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grains, which 'are larger than those of the ordinary actinomycosis, 
while they arc legs numerous in the pus. Miqjr oscopically they show 
a tangle of filaments longiT and larger than those of ordinary 
nocardias, between which lie micrococcal-like debris. They never 
show clubs at the periphery, and do not grow on solid media like 
gelatine. They grow quicklv in broth, forming a skin on the 
surface. Cultures on scrum give cliivale lorms like the tliphlheria 
bacilli. 

The fungus causing the above* condition.^ was named Nocardia 
ponceli by Verdmi in T()T3, and may be .i synonym lor N. krmisei 
(Chester, igoi) for the following reasons: - - 

A. The pseudomycetoinatous condition of Poiicet does not 
dilfer from the deiiniiion of actinomyc(»sis given at the 
comnieiicement ol tliis])aper. 

11. A', ponccli only <bffers Iroiii N. kyaiisci in the lolltnving 
details: 

r. Hroth is rendered Ittrhid and has a hud odour, but 
iMutlerton has ])oinled out tliat tips turbidity, 
together with the odour whieh was described as 
being .o*soi i.ned with these giowths, may h.ive bei‘n 
due to tin* pus not being eolleeted ase\itically, and 
therefore tlu* tmbidity and odoui m.iv liave Invii 
due to coiUaniiiiation. as in addition to these < liar- 
aeieis A', ponceli foims ti ly})ieal iintf-ball, )UM like 
A’, khiused, in which tlie iiirbidity and tidonr aie 
ab.seiit . 

According to Verdnn, it docs not f^roic on af^ar. It is 
not known hether K. kraitsci grows on plain agar, bnt 
it can glow on glycerine figar and (according to some 
autliois) on glucose agar. • 

C. J'liev icsemble eacli other in:- - • 

1. Morphology. 

2. They both jiossess clavate forms like the dijditheria 

bacilli. 

3. lb nil grow on serum. ^ 

I . N eit her gi ows t)n gelat ine. 

• 

Other rc.ictions are gi\ eii for one, but imt lor both organisms, 
and arc, therefore, useless ffir ])ur]>oses ol com-|>ansou. ^ 

Wc ther(*fore, at ])res<‘iit, see ii(» reason whv A. ponccli should be 
considere.d as a spiT.ies distinct lri>hi 1 he oUler M. krunsci, of which its 
name becomes a synonym. 

y /Nocardia somalicnsis. -Ilouffard observed two c.ises ol a m\ ce- 
loma at Jibouti, gi h'reiicli Soinaldan<l. \\ Inch ajipeai s to be ])eculiar 
both in its histological appearances and m i^s cultural eh.iiaclers. 
Brumpt, in 1006, classified this fungus in his new genus. Indiclla 
Brumpt, ic)of), calling it Z. somalicnsis and pointing out ^Jiat, 
judging by the descriptions given by oUler writers in India of the 
macroscopical appearances of some of the ochroid varieties of 
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mycetoma, this variety might be found to be more bommon than 
Vincent's iV. tnadura (—N. indica of Kanthack). 

Balfour (1911) repoHed the presence of the same causal agent 
in a case of mycetoma of the hand in the Anglo>£gyptian Swan, 
and gavc«a photomicrographic illustration of the grovrth; and in 
the same year Ftilleborn described and gave excellent illustra- 
tions of ct case from South-West Africa, which occurred in a 
Herero aged twenty years. A study of Fulleborn's preparation 
induced Brumpt to alter his generic diagnosis for the fungus which, 
in 1913, he classified as IHscomyces somaliensis, which, converted 
into our present nonieiiclaturc, hei:omes 'Nocar dia somaliensis 
(Brumpt, 1906), but he is inclined to think that it ought to form a 
separate genus or siibgemis, for which he proposes the name 
Indiellopsis Brumpt, 1913, because it secretes around itself in tlie 
grain a blu'd sheath, insoluble in pi)tash and in eau do Javelle, 
which no other nocardia is kiH»wn to do. 

^ In 1916 we met with this fungus in a inycet(»ina ol the foot in 
Khartoum. ^ ‘ ^ 

The grains .are liard, i millimetre in diameter, and being of a 
reddish-yellow colour, resemble the eggs ol fish. Th(‘ fungus W'ill 
not gro\v on hay or <m dura broth, luit it quickly produces a white, 
lichen-like, folded growt h, becoming yellow on the liftli to sixth day 
on potato, but this growth never becomes red like that of N, indica. 

Genas ('olmislrcpiothrix - In jSc)i, Wolff and Israel published a 
beautifully illustrated aceoiiut ol a stu'piothrix, which they had 
isolated from two cases ol <iciinomycosis in man— viz., from llie 
lungs and from a ret roniaxil jury growth. This organism W'as con- 
sidered to differ from A*, hovis in that it grew best anaerobically, that 
branching was absent, and that its injections iim» animals were 
regularly positive in their result, 'riicse three characteristics 
induced Kruse, in iWqf), t(f make a luw s]H*cies for it under t lie name 
Strepioihrix israeli. In I911. lor reasons picscntJy to be s(*t forth, 
Pinoy founded a nevr %c\\\\)^,Ci)hnistrcpiothrix , with Israel’s organism 
as the type species, and tliereforc* its n«une becomes C ohnistrepto- 
thrix israeli (Kruse, 189(1). 

It appears to uS to be of importance that tlm reader should clearly under- 
stend th^ nature of the organi.snis included in this guuii.s, and, therefore, w© 
digress from our main .sulijccl in orcler to give a brief hi.stury. 

Lachrymal concretions luivc Ik:cii known ^incctCcsoiii dc^scribed them in 
1670. In 1^48. (iruby, examining one of these olijocts, found it to be composed 
of a fungus, which he Ixdieved to ly* the same as that causing favus; but Cohn, 
in i 875 » examining another .such coiicrMion, also saw a fungus, for which he 
created a new genu.s, Streptothrix. calling the fungus in question Strepiothrix 
foersieri Cohn, 1875, wliich may be the same organi-sm as S. aureus Du Kois de 
Saint S6v&in, 1895. and must be closely related to Nocardia tenuis Castellani, 
1911, which belongs to the same genus, and as its colonies on agar are ' cerc- 
briform.' it may possibly be the same or related to Strepiothrix radiaius and 
S. cerebriformis, both doscrilx^d from cases of keratitis by I* 3 amyslowski in 
1909, as well as the more aerobic hyphal form of Silbcrschmidl’s organism. 

Unfortunately, a mistake was made, for Cohn was not aware that the same 
streptothrix had already Ix^en given by Corda. in 1839. for another and quite 
dsilerent fungus, which is known as Stnptulhrxx fusca Corda, 1839, and wmch 



THE ACTINOMYCOSES 


ai39 


IS to be found all works of any importance on systemic myc<dogy. There- 
fore, as streptothiix is not av^lable, after many dianges, the generic name 
has become Cohni^epiothrix Pinoy, 19x1, and to this genus Israel's human 
organism beloi^. It differs from Bollinger's type of fungus in growing best 
anaerobically, in being di£Bcult to cultivate, and in not producing arthro- 
spores. Other allied organisms are Cohnistreplothfix thibiergei (Bavaut and 
Knoy, X909), also found in actinomycosis in man ; Sireptothrix spttH Lignidres, 
X903, found in cattle, and probably identical with C. israeli, as ma^rbe Doyen's 
strei^ortlbffix; while Nocardia caroueeaui Gougerot, 1909, in ju%a-articular 
nodules, and Slxeptothrix cunicuH Soimorl, 1891, probably also belong to this 
genus, as well as the streptothrix recently discovered in a liver abcess in 
America by Bloomfield and Bayne- Jones (19x5). as wc have consulted the 
authors upon this point, with which they are in agreement. Perhaps the 
bacillus described by Sawtschenko. in 1896, as the causal agent of a pseudo- 
mycetomatous condition may also belong to this genus, and it is also possible 
that the Coccobacillus pseudo-actinomycosis polyntorbhus Dcrcslnuff, 1898, may 
be the same as the chromogenic anaerobic streptothrix obtained from human 
pus by Neschczadimeiiko in 1908. and carefully described. 

8. Cohnistreptotlirix israeli. — ^'J'his urganisin appears to be of 

increasing importance in human j^athology, for, according to Pinoy, 
it appears to affget man more often t\vdXi N(^ardiabovis. It was 
first discovered in mmi. as mentioned above, by Wolff and Israel 
in Germany, and lias since been found in thirteen cases in the 
United Slates by Wright. It has also been found in cattle by 
Lignieres and Spitz in the Argentine, and by Pinoy (1913) in 

France. 

It is composed of short and long rods, sonu* of which show club- 
like swellings, wlule in old cultures spores which resemble cocci in 
appearance can be seen. It grows but poorly in the presence of air, 
but much better anaerobically at 37 ' C. 011 agar, on which it forms 
dew-like drops, which later become yellowish and generally remain 
discrete. In broth it forms a deposit of small scaly particles. It 
docs not grow on gelatine at the room temperature of Europe, but 
egg cultures sJiow t53Jical branched fiiarftents with club-likc ends, 
which later break up into bacillary aiid*coccal forms, but true 
arthrospores {i.e., resistant spores) are not produced, it forms 
granulation tumours when inoculated iutraperitoneally into rabbits 
and guinea-pigs, after an interval of four to seven weeks. In these 
tumours tyi)ical actinomycotic grains can be found, containing 
branched filaments with cravale ends. 

9. Cohnistreptothrix //wVucrgcj.— This fungus was discovered in 

a by Kavaut and* l'i«oy in a case ot actinomycosis which 
need generalized subcutaneous and intramuscular fiodiiles in 
a man in France. • 

The nodules opened and discharged blood-liiiged pus, in wliich 
thclungus was seen sometimes in isolated bacillary lonn and some- 
times as very small white grains, which in the tissues might measure 
some 80 microus'^and be composed of a radiating myct*lium with or 
without fine club forms. It grows well aei%»bically and anaerobi- 
cally, but the former produces more bacillary and the latter more 
filamentous forms. The optimum temperature is about 37° to 
38° C. It does not appear to be pathogenic for laboratory animals. 
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Climatology.-— The geographical distribution of this variety of 
mycetoma is as follo\vs: — 

1. Black actinomveosis : Onlv one variety of this is knovi’n — 
viz. : — 

Babhs and Miroftcscii's black actinomycosis, found in 
Roiiniani:! and caused by an unknown lungus. 
ir. llellow actinomycosis : l lns form is well known in North 
America, and Sutton, of Kansas City, in 1913, in addition 
to drawing attention to four previously described cases, 
ailded two I'roin hisown pract ice. The. usual microscopical 
appearances shown 111 yellow actinomycosis are depicted 
in big. but the only method, known to us, of distin- 
guishing the nine forms ol actinomycosis classitiable 
under this he.idiin; is bv cultivation, as will be indical»*d 
below. Tin* nine varieties known to us are:- 

1. Israel's vclluu' achnomycosis, lound in I'airopc* and 

\imTic.i tN«»rth anti Siuith), ami caiiM'd by ( ohni- 
strcl^hfihm Israeli (Kriist*. r.S(|(>i. • 

2. liavaitl anti Pifuy's ycllou' actinomycosis, iouml in 

brance. .iml causetl b\ ('olinistrcpiotliri\ tliibicrf^ei 
Kavaut and Pino\ . i()o(). 

.l( 7 ttMc/*.s ycllou' athnomycosis, itaind in J’-urt>])e, but 
the disnibnlitin ol this lorni le'jiiires Inrther investi- 
galitui. It Kc.ni'‘etl bv \oia)t/ia hovis (liar/., 

[. Iloiijfard's ycUoii' aitinoviy(osis, touml at Djibouti, in 
breiich Somaliland, in the .\nglo-Jvg\ ])t laii Sudan, 
and in Souih-W'esi Ah ica, aiiil caused by Nocardia 
somalicnsis il>rum]>t, itjotib 

5. Krause's ycllcu’ aclnwmyiosis, lound in Ji!uro])e, and 
caused l)y \ocardia krausei (('hester, it)Oil. 

h. (iarlen's yelh.e aihnomyiosis, found in J‘-urope, and 
caused \)y Xoiardia li^arleni (('hestei, 3 t}Oi). 

7- IIcsscs yeilou' actinomycosis, fouml in Euro])e, and 
caused by Xocardia liquejaciens (Hesse, 1S92). 

S. < 'halmcrs and (Ihristophcrson 's vellou' actinomycosis, 
idiiml in the. Angh)- Kgy])tiwn Sml.in, where it a])pcars 
• to be not imcoiumtui, and caiiseil hy Nocardia con- 
voluta ('ll. diners and ('hri^to]»berson, Kjif). 

9* Eppniiicr's ycilotc aihnomyiosis, lound in Kurojie, 
America (Xorth and Stnithi. .Asia, and Africa, and 
caused by Nocardia asteroidcs ICjipinger, 1S90. 

III. Bed (sometimes yello\eis/i) adinomycosis : Only one. foiin 
of which is known: 

Carter's red (sometimes yellow ish) aetinomy costs, fouml 111, 
fiidia, IJaA^aii, Aigeiitina, (aiba, Senegal, Algeria 
Cyprus, and Scunaliland, and caused by Nocardia 
indica (Kanthack, 1893), synonym, Sireptothrix madnra 
(Vincent, 1894). 
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This organiSm has red or yellowish ^^ains, which produce pinkish 
colonies on the^ agars (Plate VL, Fig. 8) lyid on potato. Kan- 
thack's name was overlooked until recently. 

^Etiology.- -The fungi causing actinomycosis belong to the genera 
Cohnistroptothrix and Nocarciia, and areliest arranged by consider- 
ing the different varieties ol the disease, classified, like the Maduro- 
mycoses, according to the colour of the grain and the. h.^me of the 
discoverer. 

They may be divided into: — 

I. The black ac/inomyrosis, with black grains. 

II.' Thcu'hiie or yello'n' actinomycoses, with white or y«*llow grains. 

III. 'Ihorcd (sometimes \75//wi*/i*A) actinomycosis, wxXh red (some- 
times yellowisli) grains. 

I. rilE P 1 -.\CK ACTINOMYCOSIS. 

Only one variety, found in liurope, is known - viz., Hahes and 
Mironcscu's black actinomycosis, oi which the liiiigus h.is never been 
classified. * * , 

TI. THE WHITE OK VELl.OW .\CT 1 NOMYCOSES. 

Tliese may be ililTeieiitiated by the cliaractiTs oi causal organisms 
into: -- 

A. Fungus dilTicult of e.uhivation, grows best anaerobically, 
«irthros])oies absent- (ieiiiis i, ('ohnistreptothrix. 

(^0 Yellow grains:-- 

I. Israel's yelhru' adinomycosis, eaused by ('. Israeli 
Kruse. i8()h. 

(/») Very small white grains:- 

Ravaut and Pinoy's yello^' actinomycosis, caused by 
('. ihibicr^ci. • 

H. I'Tiiigus grows reaililv aerubiealiv .ind jiroduee'-* an lirospiires 
--(h‘iius Socatdia. 

{a) Clubs jiresent : 

Acland's yctlo-iC aiihwmycosis, caiijed liy A’, hovis 
liar/.. Ksiy. 

{h) Clubs absent. , * 

(e) Hard sliettth ;4t(»uud grains: 

-j. lUmffard's yclioic actinomycosis, cau^i^l by A'. 
somalicnsis J’liumpt, 190*). 

(/) Hard sheath absent. 

(m) No growth on gelatine. 

5. Krause's yethne actinomycosis, c.iused by N. 
• kraiisei (' host er , i ()o 1 . 

(w) ffrowlli on gelatine. • 

\o) Blood serum not liquefied ■ 

6. Eppinf^er's ycllou* actinomycosis, caused bjr N. 

fls/crouto "Eppingcr, 1890. 
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(p) Blood serum liquefied. • 

(?(y) Pjithogepic for laboratory animals:— 

7. Garien's ycllou' actinomycosis, caused by N. garteni 
Brumpt, iqoiK 

•(jf) Non-pathogcnic for laboratory- animals. 

(v) Gelatine liquefied:— 

• ' H. Hesse’s yellow actinomycosis, caused by N. lique- 
faciens Hesse, 1892. 

(2:) (iclatine not liquefied: — 

c). Chalmers and ('hristophersons ydloxc actinomycosis, 
caused by Nocardia convolnta Chalmers and 
Clinstophcrson, iyi6. 

III. THE KEL) (SOMETIMES ^'ELLOWISH) ACTINO- 
MYCOSIS. 

There is only one known variety— viz.. Carter s red (sometimes 
yellowish) actinomyQosis, of which the causal organism is Nocardia 
indica (Kantiiack, 1893), 

The reasons for believing that these are the causal organisms of 
the disease are the same as for maduromycosis, and need not be 
repeated. 

Pathology.— This is much the same as in maduromycosis. 

Morbid Anatomy. — A young growth removed in ioio can be divided 
into two portions, viz. : — 

1. A dense matrix. 

2. A number of irregularly shaped darker bodies, 'the fungal 
masses,' embedded in the matrix. 

The Matrix. — ^When the matrix is studied by the aid of higher 
magnifications, it will be seen to bo composed of white fibrous 
connective tissue containing a large number of connective-tissue 
corpuscles, and here Jind there a bloodvessel or a small group of 
bloodvessels which may or may not be associated with a collection 
of cells, and, in addition, lym]>h spaces and small collections of fat 
cells mostly associated with the bloodvessels. When these vessels 
are studied, more carefully, some will be^observed to be more or less 
norma], while others show signs of periarteritis or endarteritis of 
varying degree, which produce diminution and even occlusion of the 
lumen. ^ ' 

Connected with many of these vessels, and often more or less 
surrounding them, lie dense masses of cells, which when carefully 
studied appear to be all mononuclear. They are not all of the same 
category, however, for some, judging by their nuclei, appear \o be 
derived from the endothelial cells of the vessels. Another type 
of cells is characterized by a darker staining nucleus, and appearing 
when cut in certain directions as though it possessed very little 
oytpplasm, but, when seen more correctly, nas a relatively fair 
quantity of cytoplasm in proportion to the size of the nucleus. 
The nucleus being placed excentrically, and the cytoplasm being 
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non-§ranalar %nd not eosinophile, this cell a^ees with Unna’s 
description of a healthy plasma cell as seen in actinomycosis. 

A ttiird type* of cell shows a large ves!cular nucleus situate 
eccentrically in a relatively large quantity of cytoplasm, which is 
either cosinophile or contains cosinophile granules, and corresponds 
exactly with Unna's description of degenerating plasma cells as seen 
in actinomycosis. * * 

Fukgal Masses. — ^The darker irregular bodies seen embedded in 
the matrix, if examined by the aid of higher magnification, can be 
seen to consist of fibrous tissue and cells surrounding a portion 
of the fungus, and have, therefore, for purposes of distinction, been 
termed ' fungal masses.’ 



848. — Aciinomvcosis. 

When a typical fungal mass is examined by means of a^moder- 
ately high magnification, i+. can be seen to be composed of several 
distinct areas, which, working from the fibrous tissfie matrix 
towards the fungus, lie in the following order: — 

1. The Fibrms Sheath, — ^This is continuous with the fibrous 
tissue forming the matrix of the whole growth, as already described. 

2. The Fihrocellular Layers, — ^Directly under the disuse fibrous 

tissue there lies i thicker or thinner area composed of loose fibrous 
tissue, containing in its medics cells and tlfin-walle«l vessels; this 
area may be termed t he hbrocellular layers. ^ 

3. The Cellular Sheath. — Internal to the hbroccllular layers comes 
a mass of cells which may be called the cellular sheath. 
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4. The Grain , — Situate in the cellular shcjilh there lies a^norc 
or less distinctly or indistinctly striated body, of varying shape, 
and often with irregiiRir edges, which is the grain, *aiid is composed 
of the fungus and its surrounding matrix. 

Fibrot^ Shkatii.-- Wlien tin- ribroiis eonnectivc tissue forming 
the matrix is examined, in tlif vicinity ol a fungal mass, it will be 
observed fo^sliow collections oi c(dls at" intervals. 

Fihrockllular Layers. ■ -'riu'se layers are composed of loose 
fibrous tissue, holding in its meshes plasma cells, healthy and de- 
generating polymorphonuclear cells, giant cells, and bloodvessels. 

With regard to the. giant cells, they may be seen to contain fungal 
masses, or these may be observed escaping tlu'ieirom, or the giant 
cells may be remarkVd t(» be .s»‘parate<l fimn tlie fungal mass by a 
little distance and to be damaged, while ])olyinorphonuclear cells 
lie near the fungus, and the .idjaccni layers ol the fibroccllular tissue 
may be 4)bs(Tved to be arranging themselves circularly so as to 
circiiinscribethe new liingal gunvth, and so to couinu'nce the lorma- 
tion of a new lungal mass. 

When two iiingal masses lie in close. ii>pr()\'imati(»n to om* another 
without tlie iiiterveiitii)!! ol <lense fibrous tissue, it will be observed 
tliat small areas of the fibrocellular layers adjoining the two masses 
show signs of granular vlegonerat i(»u. 

Another interesting feature, but by' no means confined to the 
fungal masses, is the presence of celi-. ct)iitaiiuiig one or several, 
small or large, rounded (‘osinopliile globules. Tlicse \\<Te called 
fuchsiii or Russell bodies by' Kanthack, and boiry'oniycolic bodies 
by Archibald (kjii), who published some e-\ceHent illustrations 
thereof in Plates .\V. and .\V1. ol the imilical volume of the Fourth 
Report of the Kharlonni l.abor.i tones. '1 hev are a juodiict of 
tin: fiingns, and are frequent Iv ^eeii in nocardial infections lying 
in cells at a dislance froin<lnj fniigns. in which cast they are a great 
aid in diagnosis, as indleatiiig tlie i»rol)al)h‘ jaiscnce of a fungus 
somewhere. 'I'liey are also seen in nui'^ses cut Icmgitudinally and 
lying in lymiih spaces. Thev have been recordt'd bv all workers 
at actinomycosis and maduromycosis since the days of Kanthack, 
and ap])e.ar to us It) be probablv the same material as that forming 
the club-like dilatation of the extiemitieS t>l the hy'])ha* in N. horis 
and othVr nocardias, and that they' may pt>ssibly be a protecti\e 
substance excreted by the fungus wliit;h tmly under certain con- 
ditions cofisolidates into tlie eDsinopliile loirn and into the clubs 
of certain .S]>ecies of nocardia. , 

The Ci:llul.\k Sheath.- All onr obsei valions tend to support 
Brumpt's view that primarily tin- liingiis is enclosed in a cell which 
in the y^oungcr fungal areas near the oldi'r area is always iniilli- 
nuclcar. 

Further; in the present specimen, there can be no doubt tliat the 
fungus is not destroyed by the giant cell, but , on the contrary, grows 
and Escapes therefrom and starts life as a little fungal mass of its 
own, in which instance the polymorphonuclear leucocytes now 
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api^ar upomthe scene, and the fibrocellular coat begins to circum- 
scribe the cells and the fungus, while the damaged remains of the 
giant cell are sfien retiring towards the periphery. 

Later, the mononuclear cells mentioned above appear, and these 
various cells, together with detritus from the destruction ol similar 
cells situate in a granular network, foim the cellular sheatli of the 
grain, as shown hi our specimens. Iliis de.scriplibfl, althougli 
varying in detail, does not differ materially from a composite 
picture such as can be derived by a study of the writings of Ciurter, 
Acland, Kanthack, Boyce and Survtyor, Ihiiia, Schlegel, Foulerton, 
Brumpt, and other authors who have studied tlie reaction ol the 
body against different species of the genus Xocardia. 

In more advanced cases tlie morbid anatomy is like that described 
in maduromycosis, wit li, ol course, the diff ei imce in llu- gni in. 

Symptomatology, Diagnosis. — These are.lhe same as Irir maduro- 
mycosis. 

Treatment.- Vaccines ha\o not given good results in our hands. 
The correct t reatjiient is removal wheue\ er possible*. Iiut . tailing this, 
iodide of potash iii large closes may be adiniiustcTed. • 

Prophylaxis. -This is the same as tor maduromycosis. 


THE PARAMYCETOMAS. 

Definition.’ -A paraniyceloiua is a disiciM* which ineliules all 
growths and graiiuJations producing eiilaigeiiieiil . delonnity, oi 
destruction in «inv part ol the tissues ol man wliieh are eauseil by 
fungi ol any nature, whatsoever, but in wliie.lj grains are eit lier absent 
or so few' and so small as to escape observation vnlhoui prolonged 
search. 

History. — In 1917, Chalmers and Archiinild lust pro])Osed tins 
differentiation, and followed it up in icftS by a iunliei communi- 
cation. • 

Clinical Remarks. - -'I'lie I’aramycetoiiias, as alieady stated, 
cannot be. recognized witlumt iuicio.^cojn«-al assistance-, because 
they pie.seiit a varie<l gu»up oi e.liiue.al lorins eoiu]>i isiiig chronic 
ulcers which may seem to be nou-nniligiiam, doubtiull\ nialignaiit. 
or malignant, of growths tvliicli appear to be iuimceiil 01 wjiieli ai«- 
capable of diagnosis as doubtful carciiioinala, i‘])itbeliomata, 01 
Siircoinata, or with reiereiice. to wdiich no doubt is entertained m 
the mind of the surgeon attending them. * 

If removed in the inon; innocent forms or in the early stages 
they probably do not recur, but in the later stagi's of the malignant 
forms they do recur, but probably then as true malignant 
growths. 

As a diagnosis*cannot be made clinically, it behoves us to inquire 
upon what it is to be based. * 

Diagnosis. — The recognition ol a paramycetoma is based entirely 
upon microscopical examination, and consists in finding one or 
more of the following features: — 

135 
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(rf) Poculiar eosinopliile bodies. * 

( 6 ) Fungal filaments. 

(c) Minute grains. 

(il) Cultures and .inimal experiineiils. 

(c) Minor points. 

(a) Pecijliak Eosinophil!. Podies.- -I hose are single bodies 
enclosed in cells, or several large !ind apparently free bodies. 

In our opinion these bodie.s are composed of a chemical substance, 
apparently formed 111 human tisbues by several different kinds of 
fungi, but more particularly by the iiocardias. The substance may 
be noted lying in a lymphmic, or in the form of these bodies in cells 
at a considerable (list.iiice from the site of the fungus. Hence 
their importance in diagnosis .ind the ncciissify on discovering them 
for further search in tin* tissues, or the patient, for a fungus. 

(h) Fungu.s Filamj-Nts.- The most common filament to be 
found in a param\cet<.)ma is the nocardial hypha. These arc easy 
of recognition to the trained eye, but arc apt to be mistaken by 
persons not acquaint cil with mycology and to be recognized as 
bacilli, while '"then* spores, if present, may be considered to be 
micrococci. 

Other forms of fungi, liowever, may Ctiiise a paraniyceionia — 
£?.g., fungi of the type of a Icptothrix. 

It will thus be seen that just as we divided the mycetomas into 
the actinomycoses and tlic maduromycoses, so can iJio paianiyce- 
toinas be divided bj’ the nature ol the hxi^lial tilanieiits into the 
paractinoniycoses and paraniaduroniycoses. 

(c) MiNf. ri-: (Irains.- These* grains are v<*ry minute in size*, and 
very few in nuiiibcT. and, in our experience, are most iliflicult to 
find, and, indeed, aie jierliaps oitcii tibsent when the case may be 
due entirely to hyjihaJ tihpneiils not collected into grains. 

(d) Cultures and A;^imal Experiments.- AVe have been un- 
fortunate with our attempts at cultivation and in our animal inocu- 
lations, but the success attain«;d by the Leytoiis indicates that these 
can be done at all event 5 with cert ain species of fungi. Our climatic 
difficulties must be remembered in coiin(‘ction with our failures. 

(e) Minor PcWnts. - Among minor jioints which are worth noting 
are the presence ol many plasma cells either iii good condition or 
degenerated. 

The coiidiiioii of the ^'essels, which •oftdn show endarteritis or 
periarteritis, just as in mycetoma, is also worthy of note. 

Another minor point is a peculiaV glassy or vitreous macroscopical 
appearance, which is due to a degeneration of tlie tissues of a glassy 
nature, and must not be mi.stakcii for hyaline degeneration. 

For certain diagnosis the fungal filament .shou^jJ be found, but, 
failing this; the eosiqophile bi^y is of the utmost importance. 
These bodies, if associated with many plasma cells, degenerated 
plasKia cells, and changes in the bloodvessels and glassy degenera- 
tion, are almost pathognomonic of the presence somewhere of a 
parasitic fungus. 
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T^e differentiation from mycetoma is not difficult, as the grain 
is readily found in this growlli, wliich it cejjtainly is not in a para- 
mycetoma. 

The differentiation from malignant growth is at the same time 
very easy and very difficult. Very easy because at oiiccJ the sjH'ci- 
men appears somewhat different from tin* typical maligmint growth 
simulated, and very difficult because it may rtypiire* prolonged 
search before definite evidence of the presence of a iiingus is found. 

Prognosis. — ^'fhis depends upon the site and age of the tumour 
and its association with malignant cliaracters or not. If the last 
feature is absent, and the growth is small and can be completely 
removed, the prognosis is good, otherwise it is bad. If glandular 
excision is performed, thi*. presence or absence of infection is of the 
utmost prognostic value. 

Treatment. — ^The only known satisfactory treatment is the early 
and complete removal of the growth associated with glandular 
excision. 

• THE PSEUDOMYCETOMAS. 

Definition.- - A pseudomycivtuma resembles a niycetiuna clinically 
in tlie prosiiiicc of swelling, ulceration, and discharge, but differs 
therefrom in the absence of grains, and from a paramycetoma in 
the absence of cusinophile bodies. 



Fig*. 849. — PsEUDOMYCuTOMA OF Frambos.sial Origin. 


History. — 'fhe name pseiniomycctonui was first used by CastelJani 
to indicate a peculiar tertiary condition of vaws, which he di*scribed 
as clinically somewhat resembling mycetoma. The term was adopted 
by us in the second edition of this work. • 

Remarks. — This condition is now well-known to occur in, the 
tertiary stage of framboesia tropica (yaws), and is not unfrequentiy 
seen in Ceylon. Breinl, in New Guinea, has described a similar 
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condition, known to the natives by the names 'roaki/ * biinoj* or 
‘ uuma,* w'hicli hci^coin^ders is a sc^parate clinicid entity from yaws. 
He says that the foot closely resembles Madnra foot, without the 
l>reseiK:e of the tyj^ical grains in tiic' pus. 

A simiktr coiuljlion is kiU)\Mi to occur in spoiotricliosis. The 
foot intliis^case is swollen aiul painlul, .iiul shows subcutaneous and 
deep guinnia-like swellings. iMsUila- discliargiiig pus are also present. 

A similar conditi«)u has been <lc‘scn il)ed by Aiistrege.silo as being 
due to an angiokeratoma in tJie foot ol a negro in Brazil. The 
foot was much enlarged, with several nodules, inan which wdiite 
material exuded. Microscojiic.il sect ions enabled a correct diagnosis 
to be made. The whole condition, however, rc^semlileil a mycetoma, 
but neither grains nor lungal iiyidia* could hr lound. liis paper 
contains an excellent illustration. 

ACTINOMYCOSIS OF THE BODY. 

Remarks, i he lungL piodm mg Mndma fuui may ociasioiiail v mvade other 
pans uJ tho bodv iiiblead ol, or lu addjti(»n to, the fool. Tliey may atUick the 
skin and deepiM^ tissues of tlu* h.inds, liiiiik, iu.mmia* in ieinales, •ind .dso Ihi: 
deep org.iiis, lungs, heart, luer, brain For such conditions the lein>* inyce- 
toniKisis ' may U* used, .ind when the iujjgi Imiiid .110 Noiardia boms and 
NocatdM uraeli, the term ‘ actiiioiuycosis * is generally employed. These two 
tiiiigi. in fact, seldom attack the l<Nit. Soiiu- .lui honties used the term ' ]>seiido- 
acUiioniyco'*Js ’ to iiiduMle tlie oonditKiti induced by Sntanfia f>on(cli Veidnii, 
igi2, . iiqHcffUUJiii Hesse, iSo'-i. A Friiiiipl, it)io 

Symptomatology.- The lesions lesemble, to a (eiiain 1 xteiit, those found 
ill the loot. The condition geiieialiy lH.‘giii-» with induleiil nodules in the 
skin or sulicLitaneous tissues, the skia ovit them bcLomes teiisi' aiitl'glofsy. 
and fin.dJythe nodules bre<ik down, with lorm.itioii of .sinuses, from wlucii a 
purulent liquid exudes, ('uiitaimiig the ohaiaLltTibiic gr.iriules, ol various 
sizes and colour, .is desciilMul in Madura loot. Occasionally the ulcerated 
lesions become fungoid ami large, ;iiid p.ipil]f im.it i;us juirplisli lumuiirs may 
develop. U'lie loc.iti()ii of Ihg lesions varies. 'Ihe type caused by Nocardia 
wadi Krii.se and A'. Jl<*i /. or Irif antinttntvcui*i!>, .is lound also lairly 
fre<|iieiilly 111 tempei.ile Ziirie.s. 111 most \.ises ^iiii.iicd 011 the lower region 
of the taie and neck, espeii.dly lu the tissues uiidei the jaw. In cattle it 
jiroduees the well-known condition known as woodiMi longue. It is ch.irac- 
lerized hy the. )»ieseii< e ol sulphiii -yellow gi.uiii Jii the pus. Of aclinomycosi.s, 
lieside'H the c«‘rvit o-f.ici:il situ.itioii, wliitJi is the eoiiinumest , the lollowing 
type.s h.'ve been described : 'I'lie ]j.irj«‘taJ. atl.iekiiig the walls o I the thorax .iinl 
abdome^, the hnmchu-piiliiioii.ii y . th*t ahdoiflin.il (liver, eti ); the ceiehr.ii 
(very rare), in .idditiuu to the rare tyi^* silu.ited on the loot (actinomycotic 
mycetom i) . 

Prognosis- ^his ilepends greatly on lhe<^spe£ies oi liingiis lausiiig the 
malady. 'Phe typ«*s due lo Xotunliu iiuots, Sniavdia isiarli, or true .ictiiio- 
niycosis, answer well to .1 pol.issinni ludide tre.itiiieni 

Diagnosis.-— i'his is based uii the presence oL indolent or nodular masses, 
breaking down with foiiuation ol pus, in which gr.’iiiis containing tlu* fungi 
are lound. 

Trtatment. — I’otassium iodide in full doses (gr. xx.) t hree or four time.s a day 
should always be administered. * 

Nodular Actinomycosis of Pinoy and Ravaut. 

Hhtorlcal and Geographical. — This condition and its fungus were studied 
by Pinoy and Kavaut in France. 

AStiology. — The i'.ondition is caused by a Cohnidnplotfi* ix. Only one case is 
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known, clcscrilx^d by Pinoy iintl Kavaut.anrl due to C.thihiergei Pinoy and 
Kiivaut, 1909 (see p. roh(»). 

SymptomatolOS^. — In the only rase on record \here were numerous siib- 
ciilaue(»us and intramuscular guinnititous nodules, which had developed very 
slowly; they slowly softened, some ulcerating. In the pus the fungus was 
found. * 

Treatment. — Potassium iodhlc is to be recommended. 

• 0 

OtluT nodular actinomycoses ol nocanlial origin, and charaefer- 
ized bytlio presence of abscesses, or gummain in wliich fungi of 
the genus are found, have been described by Kivierc and 

otluTs, and V(T3' ably in Kngland by b'oulertou. 

Nocardial Abscesses. 

Species of the genera Xocardia and (‘olinisfrc/>lo/lin\\ may, at 
times, give rise to abscesses in various jiartsof the body. One such 
case was described by J^>roughtnn Alcock as being ihie to Novardia 
astern i dcs Kj )] )i 1 ig er . 

• i 

TRENCH FOOT. 

Remarks. ’ -Ti ( m It Unit is uc»t a liopi^al disease, but as it luis been con- 
sidered to he of hyplumiyoetie <ingin and act iologic.dly iel.it c>d to Madur.ifoot 
hv K.iyiiuiml and other n»eent oliserv»*rs. we propose giving a sliort aeioimt 
ol the condition. 

etiology. --Tin le i .11) be litlie <loiil )1 that damp i old pl.ays a \ery nii]x>L‘taiit 
role in llio mtiologyol the dise.ise, but theie is nincli dilTeVenee ol opinion on 
the j)oint whether "a low temper.ilnre is the re.il ;cliologieiil t.ictor or merely a 
predisposing cause. .Many aiilliorilies holil tluit trench loot is a separate 
entity from ordinary congelation conditions. Raymond .ind Pansot lielieve 
that till' true ictiologio.il agiMits ot the malady .ire fungi, principally Scojnt-- 
lartofisus kunttHgti t)inleni.iiis and Stt’ugmatorvstis versicolor. 

AiAordiiig to (^Lslt'llani's n*si‘’arehes. cocci, baedli, niid v.inons lungi of the 
geiiLM'.i Sco/iiituriop.sis Ikiisnier, .lbf>ergUlus Mich(‘li. Sterigimitocystis O.imer, 
Pcnuillinm ]..iiik. Monilni tJmeliii. Jire often fojiiid, but they aie proRihly 
.secoinlary invad^Ts. C.isU*liaiii has jinted in se\ei.il rases ;i '*jiiroi ha*le 
Ortaiii .lutlionties consider the afiection to Ik* .1 form r>l .’iMt.iTiiinosi.s. 

Among the predisposing oaiisijs (»ni‘ iii.iy ineiitioii tin* ruoe -bl.'iek troojis 
in iJie trenches IxMiig niiich more prone to develop the rondition ih.iii white 
troops ■ fatigue and mental depression, and the lacanm; of piitOe^. 

Symptomatology. In a well-marked rase the whole loot is leflenialoiis, 
swollen, often ol :i dark red*colour. and painful on prc*s.siire. Ihill.e may 
develop, aiid.iftera variable |V'riod of time «i gangrenous ])r9ce.ss in.*!)' set in; 
hilt this is far from Uiiiig |i ronstant feature, and can lx* freipientiv ,j voided 
if a propt'r treatment is Cfirriefl out. Then* are, however. Lnlniyialiiig gaii- 
gieiioiis case.s. .\ fe.iliire of the rondition whirli li.is !ipp.irently esc.ip<*d the 
attention of most observers is the |re.sence in many ciuses ol <l low inti*r 
mitient fever, even when then* is no sign whatever of gangrene 

Prognosis. — This should be always gu.'iidi'il, as even ii syni]doms of 
gangrene do not occur I lie .itfection m.iy run a v-ery long coiirsi*. 

Treatment.- --Ka>mioii(l and J'arisot recomm(*iKl a Ixjrac'ie iani]diorat«I 
lotion, and in milu cas<*s c:imphorated oil. C.iKtellani has u«ed as rontiiie 
treatment, with good results, the following:-- -Calcflim liictatc in 5 or 10 gr. 
doses IS given three, times a day. and the affected parts ;in* punted oiiee or 
twice daily with an ichthyoi lotion (ichtliyol 1 dr., aq. ad i oz.). .aiid very l^htly 
wrapped in cotton-wooL It is advisable to keep the affected foot slightly 
raised by means of cushions. In severe gangrenous cases a surgical treatment 
is necessary. 
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Prophylaxis. — Trenches should be kept clean, dry, and sanitary as far as 
conditions permit. Office^ and soldiers should receive instructions to keep 
the feet scrupulously clean, and wear rubber boots in wei wt^athcr when 
possible. In our opinion, putties should never be worn. 
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CHAFfER XCIV 

DERMATITIS VENENATA 

Doiiiiition — l^emarks — ! listorii'al — Clixualology — .*Ktiology — Symptoma- 
tology — Diagnoses — 'ircatmcnt — J'rophylaxis — Varieties — Khus 
group — lliiphorhia group - - Urlira group — 'J cclona group — Rue group 
— Bulfalo b«‘an gioiip- JJUlc- known group— Doiibtlul group — Kefcr- 
em-es. 

Definition.- -riic u;nu Mcrniatjtis vcuciuita ' inchidos a number 
of inllainmatory» skin lesions caused by Ih^ irritative action of 
poisonous principles contained in certain plants. 

Remarks. -P»y Uie .ibove definition it will be observed that the 
term ‘ dermatitis venenata ’ is here used in the restricted sense of 
being only caused by plants, leaving the dermatitis caused by 
animals to b(5 treated in the chapter dealing with the Dermato- 
7 /Oiases (p. 2200). Neither does the definition include dermatith 
medicamentosa, which is duo to drugs administered internally or 
externally, nor dotjs it include dermatitis factiiia, which is caused 
artificially — e.g.. beggars rubbing in Ranunenhis scleratus Linnicus 
to produce sores for the purpose of inducing pity and the money 
usually associated therewith or recruits or soldiers utilizing various 
plants for purposes of malingering. ^ 

Historical.- -From ver}^ ancient times jt has been known tliat 
cin'tain plants liave slinging properties- c.g., many species of the 
genus Urtica, of which U. iirens Liuiueus and U, divica Linnaeus 
arc well known in Eurojic — but tlie effects of which are slight in 
comparison with Ihti results produced by the species found in the 
East Indies — c.g., U. urefitissima Comm, 17 . crenMata Roxburgh, 
U. stimtUans Linnaeus, and U. ferox Forster. One^of the> earliest 
remarks on the subject is to be found in Kaempfer’s*' Amoenitatum 
cxoticarum,' which was ptlblishcd in 1712, and in whicji he refers 
to the act ion of lacquer varnish on the sJein. 

From that time onwards scattered references may he found in 
books on travel, on botany, materia medica, poisons, as well as in 
texfbooks on skin diseases. Thus in 1862 Van Hassclt made some 
references to the subject, as did Bazin in the same year, while 
Piffard in 1881 made many references 1 0 plants supposed to be causal 
agents. 

In 1887 White gathered the whole subject together in hisM’ork 
on ‘ Dermatitis Venenata,' and following this there was a leading 
article in the Lancet on the dermatitis produced hy Primula obconica 

2151 



2152 


DERMATITIS VENENATA 


Hance, i8Si». In 1898 Blandiard made an excellent* contribution 
witli regard to Aritndo ^onax, and was followed by Jlavard in 1899, 
Reynault in 1002, who detailed facts witli regard to the disease as 
sl^en ill Indo-China, and by Welliuan in 1007, who considered the 
stinging jdSints of Angola. TIkmi came piiblicat ions by Balch (1906), 
Saboiiraiidj(igoS), and the Tnijicrial Institute (1909), the last-nained 
discussing satin-wood. After tliis there are tlie ])apers by Kamgies- 
ser in 1911. h'ordyce 1912. Santa Maria 1913. \Vhit field 1914, and 
Letcher's book witli the account of i\u\ buffalo bean of Rhodesia. 
In 1914 Hornsey gave a g<»ofl account of the * riingus poisoning * as 
seen in British North Borneo. 

In 1916 Vadala again referred to Aritndo donax, and in 1917 
Chalmers and Bekkola gave an account of a Sudanese dermatitis 
venenata caused by a member of tiie Kutace.T. 

Climatology. — ^Witli regard to ideographical dhtribitiion, it is a 
cosmopolitan complaint, ])eing found in all parts of the world. It, 
however, requires furtluT stiuly in the tropics, and it is for tliis 
reason that we h;ive srpeciallv brought it forward iff connection with 
hkin distiases. 

Etiology. — Tin* causa t ion of derinatilis venenata depends upon:— 
r. rhe]>l.int. 

n. Personal idiosyncrasy. 

III. ('(Uifirmatory test. 

IV. The active ]>rinci]>le. 

I. The Plant. -The following IimI. largely ciunpiled from White’s 
book, but altered so as to agree with our definition (»1 dermatitis 
venenata and to include troj>ical plants, gives ih«)se known to us 
to cause tlie complaint 

.\iiacar(hace<e: Nhits vononala J)e ('.indolle. 

liliits toxicodendron Liiui.eus. 

Khm diversiloha Kuglei. 

Nhits vernieijera I)e Caudolh*. 

Scmccarpm anacardimn Lmii.-eiis. 
.^mpeluhn e.'e: ( issns pruriens Welwiisili. 

A])c»cvifticea*: Xerimn oleander 
•.\race;e: Arhcema iriphytlnm Sebolt. 

Symplocarpus l<ctiditis Nutt^ 

Asaliacea*: Aralia spinosa lannieus. 

Artocarpacea-: Antians toxicaria Le^( henaiilt ile la Tour. 
Aurantiaceie: CitruH vutiiaris Kisso. 

Berberidacea*: Podophyllum petiaimn Limifeus. 
Bignoniaci'fc: Catalpa biiinonioidcsW'ahQr. 

Borraginacf*a*: Borneo officinalis Linmeiis.* 

Cactacese: Cadus f^andiflorns Linnecus. 

Compositae: Erigeron canadense Linnaeus. 

Lappa offlctnalis=L. majus Gacrtner. 

Leucanthemum vulgar $ Lambert. 

Solidago odora Hooker and Arnold. 
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Coniferaj : A Hes e Kcelsa Link. 

, Juniperiis 

Juniper US sahina Uniuviis. 

Conn€ir.'u:o.'t : Thuija occidental is Liiirnuus. 

('nestis corniciilatus L;im. 

Crassulacca* ; Sedum acre Linniuus. ^ ^ 

KuphorbicU't^'e : Euphorbia corollaiu Liniii'uus. 

Hura crepitans LiunjLnis. 

Hura brasi/iensis WillcleiuAV. 
llippomane mancinella 
fatropha itrens !Jima-us. 

Stillingia sylvaliia Liniia‘us. 
Ijjflinniunsa-; Andira araroha 2\{’\\Vi\r, 

Lcucanthimum vntgarc. 

Mucuna pntriens I)(* ('amlolb*. 
Stizlobimn slans Kniitzt'. 

Liiuu(*a’: Linmn usilatissimim Linuans. 

Lo.'fsarea': Mcnfzclia oti^ospermc^ Niillall. 

Mcntzelitf hmUcyi Torroy aiiH (Jray. 
Lni'auiart'jo: (ichemium sempervirens Ailon. 

Malvjirtja*: M alachc hirsula Knntzii. 

( )r(*liitlcu <*a' : < ypripedimn puhescens WilldoiUAV. 

('. pithescens Salisbury. 

l'a])av<'racra*: Satti^uinaria canadensis l.inua*u^. 
IMiylol.icciu oa-- Phytolacca dccandra Liiirucus. 
Polyj'oiiacciL*: Polyfionmn hydro pi per Liiiiia‘us. 

Polvj^onum acre I looker and Benth'.iin, 
I^aiiiiiu'ul,u »M*: Aconitum napdlus JjiinaMis. 

. I nemone 7 iemornsa Linnauis. 

Anemone pttfens Liniiauis. 
t'lefnalis vir^^inica 'riiiinborf^. 
Delphinium consolidum IdniuLais. 
Rubiacca*: Cepluclis i pe-cacua^iha Rirhard. 

('inrhoiia ]>aik and (luiiinu'. 

Rut arr.i' : . 1 ilanlhm f^landtilosa Dt-sfoiil aincs. 

Hftplophylhm tMherciilatunf{Vov^kn\, 1775L 
Pilocarpus pennatifoliiis KnpjiT. • 

, Ruta f'ravcolens Liniucus. 

S(T<)])liularia(*cai ; Verbascum ilurpsus l.inintus. 
Solaiiacoa*: Datura stramonium Liniiauis. 

'riiynndacna*: Daptimc mezcrcum Liima'us. 

. Tr )I acofL' : T ro pteolum maj us L i n 1 ia‘iis. 

IJinbellifcrfi;: Thapsia i^arga^iica ]jiiiia*us. 

• Laportea canadensis G audirliand-Roaupro. 

Urticaccas : Mail}' species of Urtica. 

This is a long list, but all ils members are not natives (lif the 
tropicSi in which the more important families are the Ampelidaceae, 
the Anacardiaceae, the Apocyanaceie, the Artocarpaceae, the Con- 
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naraceae, the Euphorbiaccae, the Leguminosae, the litalvaceae, the 
Rubiaceae, the Rutaccap. the Tropaeolacea?. and the Urticaceac, the 
genera and species of which are indicated above. 

II. Personal Idiosyncrasy . the poisonous principle is 
contained in the juice of cultivated plants, the poisoning is largely 
met with jupong gardeners, florists, and people associat<».d with 
plants in some way; when, liowever, the poisoning is due to a 
principle contained in some special hairs of a plant, whether 
cultivated or not, it is obvious that anyone may be affected ; and 
when it is due to principles contained in the dust from dry 
wood, it is also obvious that carpenters and persons who ctit or 
saw this wood will be most liable tob(‘ aftocted. 

With regard to tlu; Jirst series of cases, in our experience, 
there can be no doiil)! that some people £irc more liable to tlie 
affection tlian othc*rs, and it would appear that certain people 
suffering from any form of Sl^borrha'a or allied condition, no 
matter how mild, jir(J especially liable to bo troubled by dermatitis 
venenata. • " « 

I 

As staled in the previous editions of tlus lK)ok, wo sliould not be surprised 
H, in the future, it will ho iound that certain forms of dermatitis venenata 
are due in reality to sonu* iiarasitic micro-organisms living in the plants or 
woods, and which get inoculated. The fait tliat, for instance, satin-wood 
dermatitis appears .several weeks after hnnciling the satin-\i'ood sawdiisL Js 
rather in favour of there being some* contaf^ntw vtvum which requires some* 
time to develop and multiplv biiifu ienlly to t ausc symploms of disease. 

III. Confirmatory Test.- The crucial adiologiciil test is to nino\e 
the patient from tlie district in which the jflant grows, to cure Ins 
dermatitis, and then, after a lapse of time, to test him experimental^ 
with the suspected plant, which, if the. genuine causal factor, sliould 
reproduce the eruption. 

IV. Active Principle.— yniorUin^ivly at present h.ardly anytliing 
can be said upon this subject. We know tliat drugs like quinine 
can cause eruptions, and therefore we conclude that quinine is 
the active principle causing the eruption ])rodiiced by boiling cin- 
chona bark; but with regard to the majority of the plants, we are 
entirely or almost entirely ignorant of tlje Jchemical nature of the 
active pvnciplc. 

Symptomatology. — Sometimes the sjrmptoms consist merely of 
itching, w^h or witlkoiit an erythcmiitcfds blush. At other limes 
there may be marked erythema, witli o'deinatous .swelling in the 
affected part, whicJi is often the fact or t he Jiaiids. or botli. In more 
severe cases a true dermatitis may be present witii papules, vesicles, 
or pustules, with or without such general symptoms as lever and- 
enwgement of the local lymphatic glands. , 

The onset is generally sudden, and the affected per.son may pre- 
viously have been in excellent health. The termination is in quick 
recov/5ry, especially if tlie causal agent is removed. 

Diagnosis.— The case presents the ordinary appearances of an 
acute dermatitis, and it requires patience and acumen to trace 
this to its correct cause. t 
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The characteristics of the disease are: — 

1. Acute dermatitis appearing sudden]|r and often without 
apparent cause in a previously hcsilthy person. 

2. The history of the association witli some plant by handling 

or being affected by the odour, or even of being in the nei^ibourhood 
thereof. ^ 

3. There may be history of previous similar attacks*wien in the 
vicinity of the suspected plant. 

4. The rapid recovery on removal from Ihii causal plant . 

5. The return of the symi)toms wlieii again exposed to the plant. 

The differential diagnosis has to be made fiom other forms of 

dermatitis, which can usually be done by the history and by finding 
the causal plant, but ibis will not help with certain forms of acarine 
dermatitis when the mile infests the plant. 

In such a case the only }>ossiblc method of diagnosis is to examine 
the plant and the patient can‘fully. so as to exclude the presence 
of these insects, and to rcpro<luce tlie disc^ase by means of a plant 
found to be (piitc frc(j from mites. • 

Treatment. — The essential feature of the treatment iStoremove the 
plant from the patient or the patient from the plant, whichever maybe 
most convenient. The next point is to remove all irritating substances 
by copious bathing of the whole body in water, and in some cases to 
rccloanse the affected area with alcoholic solutions. Lastly, soothing 
lotions such as calamine lotion should be applied to the inflamed area. 

Sirickler has tnod in certain types the injection fil minute doses of the 
poiboiinus xirindples extracted with .absolute ahohol. 

Prophylaxis.— ^Vhen the patient knows tliat he is susceptible to 
the influence of a given plant, care should be taken to .avoid it. 

Varieties.- —DiTniat it is venenata may be divided into several 
groups as follows: — 

I. The Nhns Gyoiip. — Phmts in wliicl: e poisonous principle is 

contained in a clear watery fluid. 

ri. The Eifplwrhia Group.---VhmX s in wliich the poisonous principle 
is contained in a thick milky fluid. 

III. The Urtica Group, — Plants in which the poisonous principle is 

contained in flui^ in special hairs. . 

IV. The Tectona Group. — Plants and dried hard .woods, the dust 

of which conthins^the poisonous.princyple. • 

V. The Rue Group.- -Vheuis in which the poisonous principle is 
apparently volatile, biff acts mainly when the plants are 
handl(‘.d. 

VI. Buffalo Dean Group. — Plants in which the causal agent is 
inniim^able minute hairs which penetrate into the skin. 

VII. The Little-Known Group. — ^This is a jfroiip containing plants 
which apparently cause dermatitis venenata, but about 
which information is very defective. , 

y 111 . ^The Doubtful Group.— contains plants |which pr^ably 
do not produce dermatitis venenata, but perhaps liarbour 
% mite which may be the causal agent. 
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\ THE RHUS GROUP. 

This Krtnij) incln(U‘s nil those plants in which the poisonous 
princii)lc contaiiKKl in a clear, watery juice. 

The ivy or sumac bclonfjs to the genus Rhm Linnaiits, which is 
classilied either as a genus l>el<)nging to the superfamily Anacardio- 
idea* in the family T<T(il)intlia(*e;e, or more simply as belonging to 
the family Anaciirdiacea*. 'Fhe genus Rhus includes about 12(» 
species, growing in nearly every part of the world; but fortunately 
only a few are poisonous to man. and they may be distinguished, 
JLS a rule, by llieir ine<»n.'»pic‘iious flowers being in loose, slender 
clusters or panicles in the axils of the leaves, and by their greyish- 
white or yellowish dry fruit. 

They may be arranged in two sections, according to the structure 
oi their leaves:- - 

1. J -eaves ti ifoliate. 

Rf/us raciicans !-inn:i‘Us. 

• Rhus fflxicoilcnilro 7 i Liiina iis 

Rhus dirmihhci Torrey and tiray. 

2. l-ea\ es ])i unate. 

Rhits vernix I-inna*us. 

Rhus pimtia Meerbnrg. 

Rhus wimicilcrd Ih* t'andolle. 

Rhus succciUmea T-inna*us. 

Rhus radicans I.muaus i.s by m.'iny authorities considered lo bi* 
merel}' a v’anety of R. foxicodendnm. l! is common in tlu‘ Northern 
United Slates, wliile the latter is m(»re common in the Southern 
United Slates. It lias ovate or loyauige-shajicd leaflets, which are 
either <‘ntire or toothed ;pid ]>onited, while R. loxicodcfidrim has 
obtusely crimated, lobed Jeave-^ 

Rhus diversiloha is the Californian })oison ivy or poison oak. 
with rounded, obtuse leaflets. 

Rhm remix (synoiiyin. R. renenaia) is the jioison elder or poison 
sumac of the United .Slates, .and i.s a large shrub or small tret;. 
It is very poisonbiis. * 

Rhus ^umila Mee.rburg is a small erect shrub, found in the 
Southern United States. ^ 

Rhus simcdunca Linna ns is the Japanese wau“tre«\ and is well 
known in Tonkin and in South China. 

^Etiology.- -The poisonous jirinciple is an oil (Toxicodcfidro!), 
which occurs in all parts of the plant and at all .seasons, and jiot 
toxicodendric acid, which is merely a synoii5in of acetic acid, as 
was formerly thought to be tlie ctise. • 

Symptomatology. — After an incubation of one to nine days, 
there is at first itching in the affected cu*ea, which gradually increa.scs 
in intensity, and is as.sociated with all the signs of inflammation, 
producing an appearance not unlike erysipelas, and sometimes 
going on to vesiculation. The parts most commonljr affected are 
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the* eyelids, face, and neck, but it may also occur on the hands and 
feet. Left to itself, the eruption remains well marked for some foin 
to five days, ahd then gradually subsides, •scrum discharges from 
the vesicles, and after some (U;sciumnatioii the affe<‘lcd area returns 
to normal after some ten to twenty days. 

Treatment. — Wash the affected parts thoroughly with soa]) and 
water, and then clean witli a lotion ol ah oliol and (dli(fr,^and finally 
apply the ordinary load and opium lotion or a solution of acetate 
of aluminium. In mild easels cahunine lotion is \eiy ellicacious. 

Prophylaxis. — Remove the poisonous ivy. 'I'liis can only be 
performed by diggijig uj) the roots. 

The Lacqvek Poison.- ■ A7/«.s* vcrniiijcni De Candolle is the 
lacciucT or varnish-tree of Jai)an. Lac:qu(T p(»isoning has, however, 
been described on p. i(>i, and nec^d not In: nqxialed Iutc. 

The P.VRSNirs. In the same group witli the poisonous ivies 
come the parsiii])s. oi which sativa Thomas, the common 

parsnip, and Hcraclcmn laniiimn Midi (7/. ^^i^anieum iMscher), 
tlni cow parsnip, ^:au.si' symjitoms analogous tojt hose ile.scribed above. 
The Ire.atmeiU is similar. 


11. THE EUPHORBIA GROUP. 

|The Eujdiorbia gioiip is placed ui the noii-volatile division, 
because, although it is deJiuitiJy known that the milky jjiiice if it 
touches the skm causes dermatitis, it is not so evident that any 
volatile principhi contame<l l herein can act at a distance, though 
it is possible tliat it does so. The subject requires furtliei investi- 
gation. 

Ill tins group the poisoiioii'* principle, is contained in a thick milky 
juice, thi late-x, whi< li is coiiiained in speci.il laclilerous cells. 

llippnmtmc mancindla Liiuia*us (liuphorbiace.e), whicli is the 
celebrated maiichiiieel-tree ol thetirenadme Islands, is also found 
ill Colombia, Soulli America, when* il is called ‘ P(‘(ho Pernamles’ 
or ‘ mansanillo.' It causes very seveie prui iginous and painliil 
urticaria iii people wJio rest undei ils sliade. According to Martinez 
Saiitfi-Mana. this erupt lun usually disaj^ieais iii about iwenty-loiir 
hours, but occasionally il may last lor two or three days^ or even 
longer. , ^ 

'I'liK Khphokbias.- -All euphoibias ])ossess*more or Icifes iriitatiiig 
juices, wiiich, il rubbed into tjie skm, cause inlhimniation. The 
thick milky latex is acid, and contains a dense oil, which is veiy 
irritating. As an exanqile of this group may be mentioned L. 
pilulifera ]-iiiuaiiis or E. rcsinijer Bergmanii. TJie loriner is eominon 
in many parts orf the tropics, and the latter occurs in North Africa. 

Hura crepitans Linnzeus, of Central America and the West Indies, 
and H. brasiliensis, of Brazil, possess a milky juice, said by Piffard 
to cause severe swelling of tlie face, while tlic latter was employed in 
Brazil as a treatment lor leprosy. 



215S 


DERMATITIS VENENATA 


III. THE URTICA GROUP. 

Urtica Subgroup. — ^This is characterized by containing its 
poisonous principle in hairs. 

This group includes the nettles which belong to the genus Urtica 
Linnaeus. which U. urens is the common Einopean type, while 
U.ferox Forster is found in Now Zealand, and pilulifera Linnaeus 
occurs in the Mediterranean littoral. 

Lapoftea Gauducheau is an allied genus, of which L. crenuhxta 
Roxburg in Bengal, L. stmulans Wt^ddel in Java, and I. ^igas 
Weddel in New Holland, produce severe urticarial eruptions, 
associated with pain lasting for several days. 

The genus Urera Gauducheau belongs to the same family, being 
iound in trojiical Africa and America, wliiJe tlie genus Girardinia 
Gauducheau is found in tropical Africa and Asia, and both contain 
species with markedly urticarial proporl ies. » 

In all these the poisonous principle, which is said to be of the 
nature of an ajdehydb, is contained in a special {(bison appariitus, 
which consists of secreting cells which pouf their secretion into 
awl-shaped filaments, or hairs which are filled with an acrid, non- 
volatile, albuminoid, acid liquid. These hairs iienetrate the skin, 
and the tip, being broken in the process, discharges the poison into 
the dermis. The poison quickly produces tlie well-known urticarial 
eruption associated with itching, tingling, and even pain. 

Primula Subgroup.— In the same giouj) c(*ine quite a different 
series of plants— viz., tin* primulas, primroses, etc.— which belong 
to the family PrimiilaceiT. In the tribe Primulca* there is a section 
called * Sinesis,' which amXmxsPrmnla obconica Hance.P. sinensis 
Sabine, P. sieboldii E. Moir, and P. cortmoiides Linnaius, which 
possess poison glands assotiated with hard poisonous hairs, contact 
with which produces acute dermatitis, wliich often begins as an 
erythema on the face or back of the hands, and spreads quickly to 
other regions. Soon the erythema becomes eedemat oils and swollen, 
and vesicles may at times appear. I'lie general aspect of the 
patient with th^ red and swollen eyelids, red and swollen face, and 
the similar eruption on oUicr piirts of the hotly, closely resembles 
crysipelds, and is, without doubt, one of tlie forms of the complaint 
often called ‘ the rose ' — i.c., a non-contiigiovs erysipelas. 

It must, •however, be admitted that some of the recurrent erup- 
tions described on the hando and. face of persons believed to be 
suffering from this or ivy-poisoning are suggestive of pellagra 
(sec p. 1700). The erythema of {jellagra is, however, gener^y 
confined to areas exposed to the light, and is usually associated 
with some 'intestinal or nervous symjitoms. It is, however, as well 
to bear in mind the pt>ssibilitY of pellagra in cases of dermatitis 
on the hands and face recurring in the spring or autumn. 

TM usual treatment is to apply calamine lotion, to which a 
little menthol or opium is added* 
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Orchid ^BG^ows.-^ypripediiifn speciabtle Salisbury, of the 
Orchidaceje, is also said to possess venomous hairs, while C. 
puhescens Willdenow is also known to caiise^h dermatitis. 

Jatropha urens Linnseus, var. stimulosa Pohl, growing from 
Virginia southwards, has stinging bristh:s and is cajled * tread 
sojuy.' 

Malache hirsuin Kuntze (Malvacca;), ralleci by Ibeonativcs of 
Angola ‘ utiete/ which name- it shares with other stinging species 
of the Malvacese in tlie same locality, has been investigated by 
Wclfanan, who finds it to be amic<i with hairs containing a very 
irritating substance. OtJicr exiiniplcs in the same locality are 
species of the genera Sida and other species oi Malache. 

Cisiis prt4fiens Welwitsch (Ampclidac«i?e) is another of Well- 
man’s stinging plants. The fruit is covered willi slinging hairs. 
It also has an irritating juice around the seeds, which burns the 
throat if an attempt at mastication is made. 

Cnestis cornicuLaMs Lam. ((h>nnaraco.T) is a vine common in 
Angola and called sakujiolopolo. Wellman had an unjdeasiint 
experience with the hairs from a pod. * . * 

Several other s])ecics Ix^longing to the same genus and to Roitrea 
have stinging bristles on the Irnit. 

SUzlohium stans Kuntze and N. prnrims Dc Candolli^ — synonym, 
Mucuna pruriens (Legujninos;e). and calli*d by llie natives of Angola 
‘ eyumbi*— are armed with stinging pelose hairs: Mneuna pruriens 
is the cowhage oi the East and West Indies. 

IV. THE TECTONA GROUP. 

This group inclitdcs trees, the handsome wood of which is used 
for t)ie ornamentation of saloons, and also for making furniture, 
'riui dried hard wood gives off dust, which is extremely irritating 
to some people, while others appear not to be affected. One attack 
appears to render the sufferer more liable to the complaint, and 
althougli certain authorities claim that immunity may be acquired 
by attacks, there appears t«) be considerable doubt on this point, 
and, in fact, the evidence points to quite the revjjrse being true. 
The best known of these dermal ites was, until recently, that caused 
by the wood of T'ccl-ona grandis Linnaeus, commonly called ‘ teak,' 
which gives off a dry .essential oil in the dust created by sawing, 
and this produces a severe form of dermatitis in carj^nters and 
joiners, which tends to becomu generalized, and may be of long 
duration, lasting sometimes for months. 

The effect of the dust of * satin-wood ’ — i.e., the wood of Cfdorox- 
ylon swielenia De Candolle from Ceylon and the East Indies, Or 
the wood of F agar a flava (synonym. Zanihoxylum flavnm) from the 
West Indies is to produce a dermatitis. These woods contain a 
crystalline alkaloid (' chloroxylonne,* which has been 

carefully studied by Ca^, who finds that twenty-two days *after 
application for the first time it causes a dermatitis which, beginning 
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with itching, gi^es to papules, vesicles, a^ctoozingfpoints onfthe 
inoculated limb, which in due course becomes br^wny^and pits on 
pressure. In a little fl'mc the spelling spreads to «the eyelids and 
face, cars, lips, and nose, and great discomfort is experienced. In a 
few days a nas^ catarrh and a laryngeal cough appear. This cough 
is of an explosive nature, as tliough a hair had bct»'me 4 odged in the 
throat, anit although the secrc^tion at first is slight, later it becomes 
more abundant, 'fho cxixTinieiital illness lasted about forty days. 
Another application of the active i)riiu iple produced a relapse in 
forty minutes. 

In.tlie ordinary way the first attack is ol slmv development, .the 
syinptians appearing some six weekh after tlu* first handling of the 
wood, but a rcla])se is of rapid d<‘\el<»pini iit. 

The illness hogi us wi lb the deveb»juiient of an acute iiillammation 
of the skin of tlie hands, wrists, lace, arul neck, producing an appear- 
ance somiwhat resembling erysipelu'^. but without fever or con- 
comitant sickness, flic iiillaim'd surfaces discharge, dry, and 
finally desquamate. 'I'lic most suitabb' treatment, according to 
Casli, is to apply tfie uugiieiiluiii glycerinis pliunbi siibacctatcs 
of the British Pbarmm opma every four hours, to administer 
bromides to allay the initation. and ojuuni to relieve the laryngeal 
cough. 

Other woods with similar ])ioi)eiiU!s are ebony [Diospyrm 
ehentm Koii). IouikI m ('t'vbni «iiid Iiitiia originally, and roscw(»od 
{Dalherf>ialalijvha Koxburg), inmul in India. 

Andira araroba Aguiar (Legumiiiosa*). the (lua ]>ow(Ujr tree ol 
Brazil, produces an irritating ilust when the wood is cut or sawn, so 
that worjemen have to j)rotect their faces. 

V, THE RUE GROUP. 

c 

Hapu)PHYLJ.iim l)EKii.vinis- 'lliis has been described by 
Chalmers and IVkkola as ol'f urniig in the Aiiglo-Egyptian Sudan. 
It is caused by a rue nanieil Ilaplophyllmn luhcn uUitum (Forskal, 
1775),' synonym Rida tuhcn ulida (Fig. 1S50), wliicli was proved to be 
the causal agent by ])roduciiig the dermatitis in the susceptible 
person by briiigfiig liiin e.'cjieriinentally ii\to contact with the plant 
for a few s<:coiids sonu- time alter ho had been cured of the original 
attack. At tlie time of the experiment the person in question was 
Staying in«. place far distant from the aVea whe.re the plant grow, 
from which it had' to be fei i lied for yurposes of tlie experiment . Tlie 
experimental eruption (h'ig. 851) appe;ired in about eighteen hours 
after rubbing the forearm for a few seconds with the leaves qnd 
iSowers, which were partially dry after their long journey. The 
plant only affects susceptible people. • 

III the original attaclathe incubation period was thirty hours, and 
began' ai small red papules on the hands, feet, and legs, which 
became sw.ollen, red, and itching, and were associated with headache 
aad'pain in" the epigastric region, but no fever. The lips, lobules 
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of ^<1 oars; aaad ey|ilidsl»tea90 r«f/uid swcUm, and there was much 
itcohiA. I^ater thft&ce'benooe swcdlen, the ups cradced and oosed^ 
and t^ lymph glan^ -under (he jaw aiul in the groin enlarged. 
All the S 3 ^I*tnins disappeared when he ceased to work amoi^ 

the^ plants. 



Fig. %so.~Htiplopliyllwn lubercuMutn, 


The'trcatincnl adopted was to wash the whole body after removal 
from the endemic area and to .apply .calamine lotion.* 



Fig. 851. — Experimental Eruption. 

4 

Other Rites. — ^Accoidiug to Bentley and 'lYimen, Ruta graveoUns 
causes redne.ss, swelling, and even vesication of the skin if .much 
handled, while )I^ Maout and D^aisne state that mon^tna, 
found in Spain,. produces erysipelatous-like conditions and ulcerating 
pustules on the hands of those who gather it. 

* ... *36 




2X62 


DERMATITIS VENENATA 


VI. THE;.BUFFALO BEAN GROUP. 

Letcher has written an interesting account of the sufferings 
produced by the minute hairs of the pods of the Buffalo bean. 
This bush, with its silky green pods, lives along the Luia River in 
Portuguest South Africa. The little hairs settle on the skin and 
set up violent irritation and burning, lasting about one hour 
despite remedies. Natives plaster themselves all over with mud. 
This laconic description by no means expresses the views of sufferers 
who look upon the tree as one of the ' choicest creations of the devil.* 

VII. THE LITTLE-KNOWN GROUP. 

This group includes dermatitis due to: — 

1. Cashew nut. Oleander. 

2. Cinchona quiiiiiu'. Kungus. 

3. Nasturtium. Upas. 

Seniecarpus anacarditm Liniiieiis (Anacardiiicca), the common 
cashew nut of the tropics, a native of Tro})ical America and natural- 
ized in Africa and Asia, is said to cause fumes when roasted wliich 
may blister the face. Tlie mere hantlling of the plant does no liarm. 

Cinchona (Rubiaceic) [Quinink]. — Although the cinchona tree 
itself is harmless, yet workmen preparing quinine by boiling tlie 
bark, thosewhoinakethc sulphate, and those who hot tic tliepowder, 
are apt to suffer from erythema, vesicles, and pustuhjs, which apj^oar 
upon the hands, forearms, and genitalia in susceptible persons. 
It is believed to be due to emanations from the drug acting upon 
susceptible persons, wJio slionld not be longej* cmj)Joycd at this 
work. The rash disappears in two to four weeks alter ceasing to 
, work with quinine. • 

Nasturtium. — Tropccolitm niajits Liniiau.s ('J'ro}»a;(»laee.T), whirli 
is a native of Peru, will cause a dermatitis in susceptible persons 
when handled. 

Oleander. — Neri mn oleander Liiiimis (Apocyanacea) , t he 
oleander of Palestine and the East, miiy, in susceptible people, 
cause *>ymptoms like those produced by tht: Rlius group, but this 
requires confirmation. 

Rungws. — This i^ a cUrious affection) described in British Noith 
Borneo by Hornsey, and i.s caused by contact with any part of the 
tree called rungus or ringus by the natives, and said to be capable 
of being spread from a victim to uninfected persons. Wjthin 
twenty-four hours of handling the tree itching se;s in, and this is 
followed by a papular rash associated with fever and malaise. The 
rash appears &cst on ihe parts which have been in contact with the 
tree. The papules become vesicles and then bulLne, filled with a 
aerdus fluid, and these if secondarily infected may give rise to foul 
ulcers. Some people are immune. The condition heals naturally. 

Upas Tree . — Anliaris toxicaria Lesch (Artocarpaceae), according 
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to * Loudon,* causes cutaneous eruptions when wounded, while 
Hassclt says tliat it affects the Javanese after the manner of the 
Rhus ^oup when they come in contact witti it. Tliis requires ^con- 
firmation. 

VIII. THE DOUBTFUL GROUP. 

The irritant poisoning caused by kaju-rugas, the juke of which 
produces painful bullie, by kaju buta-biita, which causes violent 
dermatitis and conjunctivitis, have not been well studied, neither 
has the poisonous properties of the well-known daffodil; in fact, 
the whole subject requires further study. 

Cane Dermatitis. — A peculiar dermatitib is found in people 
handling and cutting reeds {Arnndo donax Linnaius) in Provence, 
some parts of Italy, some districts of Greece, and other countries. 
The dermatitis was studied by Blancliard and many observers, 
among whom Thicbierge, Berlcse, Brigi, Aravandinos, Sfameni. 
and Vadala, may be mentioned. It starts with severe itching 
and erysipelatoid eruption, associated witli the formation of blebs, 
generally on the*uncovered parts of the body,1)ut also on the genital 
organs, wliich may become greatly cedernat oiis, and febrile symptoms 
with signs of coryza may appCcir. After a few days tlie rash dis- 
appears. and is followed by dosquamtition. 

The Etiology is doubtful. Some autliorit ics consider it to bo due, 
to the plant itself, others to a fungus {UsHlago hypodylos Schlecht) 
and still others to a mite [Aderda bcrlesi). 

Treatment consists in applying calamine and load lotions. 

Vanilla Dermatitis. — This is often called Vanillismus, and is 
due to Vanilla planijolia, which is a native of Eastern Mexico, but 
which also grows naturally in Tropical America and is cultivated 
in many parts of the tropics. Workmen when handling the beans 
suffer from itching of the hands and fate, while the skin becomes 
covered with a pruriginous eruption tflid reddens, swells, and 
desquamates. It would, however, appeiir that this is not due t-> 
the plant, but to some mite thereon, as it docs not occur in some 
works. It is said that only persons with dry skins should work 
with Vciiiilla, as the least drop of persi>iration or moistening of the 
beans causes their desiTruction by fungal growth. The (whole 
matter requires further invcstigalioiu 

• . 
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ULCli RAT IONS 

Cutaneous leisliTnuiiiasis (Oiiontal sore) — Muco-ciitaiicous leishmaniasis 
(Espiindia) — Indian oro-jiharyiigeal leishmaniasis — Ulcus tropicum — 
Ulcus intcrdigilale — lUrus iniantum — Remarks on ulcers in the tropics — 
Granuloma inguinale — Papilloma ingnindlc' — References. 

CUTANEOUS LEISHMANIASIS (ORIENTAL SORE). 

Synonyms. — ^Delhi boil ; Aleppo boil ; Biskr» boil ; Bagdad boil 
Ulcera dc Baum (Brazil); Bouton d’Orieiit; UIcctc d’Orient; 
Chancre du Sahara; Derinitc Ulcoreuse (^irronscrite (Corre); Elide 
inischc Bouleiikraiikheit : Bottonc d'Orionttj: Godownik, i.e., 

* ycc'irly boil ' (Caucasus); the Tartar name is ‘ ll-jarjissy ' (* il 
year, ' jiirassy ‘--boil); Tschiban, i.c,, *y«uirly sore'; Dous-cl- 
Koiirmati, i.e,, ‘date disease' (Turkish); (Vhisiid (Abyssinia); 
Ilabb-es-Sanawi, ' yearly boil Habb-c'S-Sanah. i.e., * boil of the 
year'; Bess-el-Tonmr.' i.e.. ‘date disease* (Arabian); Salck, i.e., 
'annual' (Persian); Pascha-cliurdj, i.e.. 'fly-bite'; Afghan Jara 
i.c.y ‘ Afghan plague '; Jaman Dyscharagati, ix., ‘ malignant ulcer ' 
Taschki'iit Jarassi. ix., 'Tashkent ulcer' (Tabhkent); Mycosis 
Cutis Chronica (Carter) ; Lujiu^» Kndeinicu!^( Lewis and Cunningham) 
luidemic Boil Disease (Stheube) ; (iraiiulonvi Endemicuiii (Brooke) 
Furunculus Orient alis (Crocker) ; I^ian-Bois (Guiana) ; Sudan nodules 
Cutaneous Icislinianiasis ; J^*ishinan nodules; Parasitic granuloma 
(Ferguson and Richards). 

The so-(*alle,d Nile boil has been deiuonst rated by Modder and 
Archibald to have iiothing^to do with Oriental sore* being of pyo- 
genic origin. The so-called Bucharest boil, also, has api^&rcntly 
nothing to do with Orie^ntal sore. 

DeflEdtion. — ^A sjiorific ulcerative affection of the skin #auscd by 
Leishmania tropica Wright and itg varieties. 

History. — ^I'hc earliest account of the disease, is to be found in 
Russell’s description of Aleppo boil in 1756, in which he states 
that the inhabitants believed that it was caused by the drinking- 
water. The disease was also described by Hassclquist in 1762, 
Holland in 1780. Volney in 1787, Aliberl in 1832, and Guillon in 1835. 
Tholozan, in 1866. appears to have been the first to doubt the 
aetiological value of the. drinking-water; but Virchow is saidF by 
Hirsch to have been the first to suggest that the true cause might 
possibly be a piarasite. 

• 21O5 
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Smitti in 1868 and Fleming in 1873 claimed to have found eggs 
of a species of Distomd in the sections of specimens of the tissues 
derived from cases of Delhi boil. Carter in 1875 described a 
mycelial fungus and spores. In 1880 Laveran stated that the virus 
of Oriental sore was probably carried by flies. DepCTct and Boniet, 
Duclaiix aiid'Heydenreich cult ivat cd various cocci in 1884. 1 n 1885 
Cunningham described some peculiar parasitic organisms of various 
size and shape, often endocclluhir, easily brought in evidence by 
staining with gentian violet. Cunningham inclined to regard these 
bodies as representing various stages of the development of a 
mycetozoal p:u*asitc, probably belonging to thej group of the 
Monadid^e. 

Riehl ( 1886) isolat cd a capsulat ed micTOcoccus. Finkelst ii i 
and Chant emessc (1887) also cultivated a micrococcus similar to 
the organism described by Duclaux. Poncet in the same year 
described a coccus in sod ions and a very delicate bacillus. Le 
Dantec and Auche in 1804 found in a cast; of Biskra boil a strepto- 
coccus and Ih-; Staphylococcus alhits. In 1807 Nicolle and Noiurry 
Bey found a stctiptococcus which they believed to be specific. 
The organism was ver3' slightly virulent. Attemiils to inoculate 
monkeys with the disease did not succeed. In the same year 
Brocq and Veillon cultivatiul a strejitoihrix from a case of Alepj)o 
boil. Crendiropuolo isolated in numcjroiis cases a bacillus, prob- 
ably belonging to the Proteus group. l**irtli in 1R91 stated that 
he had been able to c<»nfirm tlie presence of the Ctinninghnin 
parasitic bodies in numerous cases of Delhi boil. He j>roposcd 
for the parasite the name of Sporozoon Jitrimc ulosum. In i8(j8 
Borowsky constantly observed in twent j" cases of Sartc‘n ulcer some. 
}>cculiar organisms which lie thought to be protozoa. In fresh 
]>reparal ions the bodies \fere \rry actively motile, and jnt'sented 
•a s])herical slia])e; sonietimes they were spindle-shaped. The 
maximum diameter varied from 0-5 to 3 /i. The cell-bod}' stained 
very faintly. Tlie nucleus was placed ecccntricallJ^ No chro- 
matin bodies could be put in evidence. Schtilgin in 1902 con- 
firmed Borowsky 's results, and suggested that tlie disease might 
be coiiYej'ed by mosquitoes. In 1903, fn a ease of tropical ulcer 
occurring in a boy from Armenia, Wright described bodies very 
similar to those foipul in cJises of kals-azar. These bodies may 
])0ssibly f)c identical with tliosi; seen by Cunningham in 1885. 
Wright's discovery has been confirmed by Mesnil, Nicolle, James, 
Strong, Plehn, Nattan-Larricr, Splendore, Carini, Cardamatis, 
Wenyon, Gabbi, Lacava, Balfour, Archibald, and others, who have 
greatly extended our knowledge of the disease. M.'irziuowsky and 
Bogrow state that, independent I from WVight, tliey found similar 
bodies in cases of Pendjeh ulcer from Persia. In 1908 C. Nicolle 
and^A. Sicre succeeded in cultivating the organism. In the same 
year and 1910 C. Nicolle and his co-workers reproduced the disease 
in monkeys and dogs, and in 1913 to 19x4 Gonder, Row, and 
Laveran infected mice and other rodents. In 191;^ Laveran 
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published a jnost useful and complete treatise on the malady and 
other leishmaniases. 

Geographical Distribution.— The disease is endemic in many 
tropical and subtropical regions. It is found also in temperate 
zones. In Africa it is found in Morocco, Tunis, Tripoli, Algeria, 
and SahJira (Biskra, Gafsa), Egspt, Sudan, Congo, West and East 
Africa, and South Africa; in Asia it is common in Syaia and Asia 
Minor, in Mesopotamia, Arabia, Persia, the Caucasus, Turkestan 
(Taslikent), in the Turkmene district (Pendhe). It is very common 
in some parts of India, especijdly along the Valley of the Indus, in 
the Rajputana States, and in the North-West Provinces (Delhi, 
Multan, Lahore). In Europe the affection occurs in the Crimea, 
Cyprus, Crete, and Greece. Cases have been reported by Gabbi, 
Lacava, and others from Italy. It is known also in Brazil aiul 
otiicr countries of Soutli America, and in French and Britisli Guiana, 
where it is known as Pian-bois, or forest yaws, and has been 
observed by Darling in Panama, so that the name ‘ Oriental sore * 
is somewhat misleading. 

It is getieralfy much more common in lafge towns than in the 
country. In some cities it is so prevalent tliat even visitors of a 
few days only may not escape it. Its occurrence appears to be 
inlliicncod by tlie seasons, as. according to Hirsch. in the tropics 
it is most i)rcvalont at tlic beginning of the cool season, and in 
movo temperate climates at the end of summer. Laveran 
says that in Biskra, from September to October inclusive, 
the slightest wound tends to become transformed into the 
' bouton.' In some years it has been found to be more prevalent 
than iji others. 

A peculiarity of tlie geographical distribution of the disease 
is that in tlie countries where it is endemic its distribution is not 
general, but is confined to certain (list rids only; lienee the numerous 
local names given to the malady, as Aleppo boil, Bagda^l 
boil. etc. 

Etiology. — ^'Fhe disease is causi^d by Leislmania tropica Wright, 
i(j03. In the first edition of this book wo expressed the belief that 
future investigation would show that there are several varieties of 
L. tropica, each giving rise to a slightly differenf clinical type of 
the affection, and this has come true, several species and’Vcarietics 
having been described, though not yet generally accepted. Tlie 
description of L. tropica and its varieties is fdnnd in Chapter XIX., 
p- 378. Nicolle and Manceaux, Laveran and others have occasionally 
succeeded in producing in monlceys and dogs Oriental sore by 
inoculation of cultures. Row, by inoculating cultures of L. dono- 
vani, has produced cutaneous lesions in monkeys, but such lesions 
differ histologiially from true Oriental sore. 

Mesnil, Nicolle, and Rexolinger have observcd*thc parasites to be present 
occasionally in true polymorphonuclear leucocytes, besides being found in 
the mononuclear leucocytes as usual. Mesnil has observed in some cases 
a typical ' bacillary ' form. 
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The medium used by Nicolle for the cultivation of the parasite is a modifica' 
tion of Novy-McNeal medium, and is composed as follows: — * 

Agar .. .. ^4 grammes. 

Salt .. .. 6 

Water goo c.c. 

This is dissolved in a large flask in a Koch's stove, and then distributed in 
tubes. After sterilization, to each tube is added onc-third rabbit-blood, 
collected wiChiall aseptic precautions. The tubes arc kept aslant for twelve 
hours, then kept at 37^ C. for flve days, after which they are kept at the 
ordinary temperature for some days before using. This medium is often 
referred to as the N.N.N. medium. Bow has introduced a simple haemo- 
globinized saline culture medium. 

Histopathology. — histopathology of the disease has been 
studied by Unna. T^loir. Kumm, Kiclil. Wright, Strong, Bettmann 
and von Vjisielewski, Balfour, Arcliibald, Diirling, and others. The 
histological lesions in the common ulcerative variety consist essen- 
tially in tlie atrophy and disappeariuice of the epidermis of the part, 
and in a ver extensive cellular infiltration of the corium and papilla; 
by various kinds of lymphoid cells, plasma colls, and numerous large 
roundish cells contaiping a single faintly stained vesicular nucleus 
and large amofiint of cytoplasm. These Ijirgc; roundish cells, which 
arc probably proliferated cuulothclial cells, contain often many 
Wriglit's bodi(‘S closely park(‘d together, occupying most of the 
available spare between the nucleiih and tin* cell periphery. Darling 
in liis rase f«)und that th<* corium and papilla* were infiltrated by 
newly formed ee.lls, IjTuplioid. cjidothelial. (*])itli(‘li(>kl. giant, and 
plasma cells. There were no ncTrotic ar(*as, and a polymorpliic 
leucocytic infiltration was not noted. Many interpapillary down- 
growths were secai in the rete. The squamous qiitheliiim was sur- 
rounded by a mass of desquamated epithelium forming the crust. 
Tlielymphatic an<l bloodvessels in tbc deej^er layers of the skin were, 
surrounded by collections of l^Tn]>hoid cells. Balfour, Thomson, and 
Archibald, noted the follo^ving principal histological features in their 
i-ases: — i>rescnee of vertical epitlielial columns extending deeply 
downward, witli a few cell-nests and isolated masses of cell infiltra- 
tion. The dermis is infiltr.atcd with cells of the large round ijq^e, 
polymorphonucl(;ar leucocytes, and large numbers of eosinopliiles. 
This cellular infiltration may extend to sebaceous glands and 
hair follicles. 

Communicability. — The «lisease may be ^ convcj’cd by direct 
infection f|^m person^to person, by absorJ>tioii of the virus through 
some pre-existing abraided surfaces, or small wounds or ulcers of 
other nature present on the skin. *J'hc reservoir of the virus would 
be in the affected persons and in dogs, whicli. as noted as long ^o 
as 1854 Vuillemin, may suffer from a very similar or identical 
affection. Certain autliors have suspected geckoes and lizards to be 
the reservoir, but tliis^can hardly bo, as these animals cannot be 
experimentally infected. Camels, too. have been suspected to be a 
reservoir of the virus. Insects, especially flics, probably play a 
certain r61e in the transmission of the disease. That flies convey 
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the disease was first claimed by Seriziat (1875) and by Tscherepkin 
(1876). 

• Tscherepkin states that by the people of^Tashkent the disease 
is called ' pascha-churdj,' meaning ‘ fly-bite/ Laveran thinks that 
flies carry the virus on their feet and proboscis, and thus convey 
infection. Scbulgin and others believe the disease to be conveyed 
by mosquitoes. Ed. Sergent and Pressat have suggdfeted that 
some ‘ Phlebotomus ' may play a role in the transmission of the 
disease, while Balfour and Thomson suggest that the bed-bug may 
carry the infection. Fleas and lice have also been inculpated. 

The disease is inoculable from man to man, as is clearly proved 
by the experiments of Mfirzinowsk}^ and SWnyon. It is also anto- 
inorulablc. 



Fig. 852. — Oriental Sore 

Marzinowsky inoculated hinusclf \vith Oriental sore by pfliliiig inside the 
bulla caused by an arlifuial buA on lus liand some material (scraping) ilcnved 
trom an Oriental sore. After ten days from the inoculation he began to leel 
unwell and feverish, and suflcrwl from headache and general debility. The 
fever lasted two -weeks. Wit li the beginning of thes^ general S3«nptoms a 
papule. ap]^eared at the scat of iTioculation, whirh slowly dcvelopeil into a 
typical Oriental sore. S(.rapings contained man}' parasite's. Wcn5raii has 
also inoculated himself, and he, loo, presented lever bclorc' the skin lesion 
appeared. The Bagdad Jews, aerorcling to Col villi, inociikitcd their children 
with the disease, as they thought that after liaving recovered once, there 
was no danger of gel^ng it again. 

Symptomatology. — After, an incubation period varying from a 
few days to some weeks or several months, during which attacks 
of irregular fever often occur, one or several small priiriginous spots 
appear on the skin of uncovered parts of the body, not inucli dis- 
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similar at the very beginnii^ from mosquito-bites, 'for whicli they 
are often taken by the patients. The spots, however, instead of 
slowly fading, beconte red and shotty, with an'dnflamed areola; 
which later becomes mcukedly indurated. The papules slowly 
enlarge t<o the size of a pea or bean; the surface gradually loses its 
smooth and shiny appearance, and becomes covered with small thin 
scales. After a period of time, somewhat variable in length, but 
generally not exceeding three to four months, the ulceration of the 
nodule begins. At first tlie ulceration is very superficial, and 



Fig. 853. — Oriental Sore in a Persian Soldier. 
(From a photograpli of Drs. A. Bussi^rc giid Naltan-Larriur.) 


exudes a yellowish secretion, which soon dries into a hard, adherent, 
darkish scab. Undernealli the scab the ulcerative process and 
disintegration of the nodule continues slowly to spread. . The 
tissues surrounding the ulcers may become ademalous. If later 
the darkish scab be removed, an ulcer is secn.*about an inch or 
more in diameter, wiA sharp-cut, jagged edges and irregular fundus, 
with reddish-yellow, sometimes fungatiiig granulations. The ulcer 
is generally indolent, or but sliglitly painful. The neighbouring 
lymphatic glands are not, as a rule, sensibly enlarged, unless there 
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is a secondary pyogenic infection. The examination of the blood 
^ taken from the pnger shews often a distinct jnononucleosis, and the 
* coagulability is generally increased. The total number of leucocytes 
may be normal, or there may be leucopenia, or during the attacks 
of fever leucocytosis. In the blood taken from non-ulcerated 
lesions the mononucleosis is much more marked. 

Healii^ generally sets in after six to twelve montlis’bV granula- 
tion, which begins in the centre of the ulcer, the unhealthy-looking, 
large, yellowish granulations giving place to healthy ones. A 
whitish or pinkish, often depressed and disfiguring, scar remains 
at the seat of the ulceration. After^cicatrization, the sore may 
break down again. 

Oriental sore may be single or multiple. Two or three arc fre- 
quently found on the same patient . but occasionally there arc many 
more, and may spread to the mucous membranes of the moutli and 
nose. The sores are auto-inoculable by scratching. 

The seat of the ulcers is generally on uncovered parts— fi'ct, 
legs, hands, arms, face. They are very seldom observed on tlu; 
palms, soles, or scalp. The affection attacks' people of any race, 
sex, and age, if they expose themselves to the infection. 

Course. — The length of the incubation period is not knoivn with 
certainty. It is generally stated that it varies between a few days 
and six weeks. Manson, however, has observed that it may be 
as long as five months, and Wenyon, who inoculated himself, ob- 
served that the first skin lesions appeared six and a half- months 
after inoculation. Manson in one case made the interesting observa- 
tion that the appearance of the sore was preceded several months 
by a fever of an irregular remittent type, not influenced by quinine, 
and liiiving some features of the fever ot Indian kala-azar. This 
fever was also noted by Marzinowsky an^ Wenyon, wlio inoculated 
themselves experimentally. Attacks of irregular fever during the 
incubation and the course have been recorded by several other' 
authors. During one of these febrile attacks Neumann observed 
Leishmania tropica free in the liquor sanguinis of the patient . 

The duration of the eruption varies from four or five months 
to twelve months and mpre. Relapses may occup, but true rein- 
fcctiqns are rare. 

Clinical Varieties. — Jhc following clinical varietjes may W. dis- 
tinguished: — * • * 

1. The common variety — Oriental sore sensii siricio — to which the 
description given above refers.* This variety, which is the usual 
type met with in Asia, Africa, and South Europe, while compiu-a- 
tively rare in America, is characterized by the presence of one or 
several nodules,* which slowly ulcerate, with or without symptoms 
of general infection, such as fever and enlargement of the spleen. 
Very rarely, in addition* to the cutaneous nodules, there .may be 
ulcerative lesions on the mucosa of the mouth and nose, as noted 
by Cardamatis in Greece and Lacav.i and Gabbi in Italy. 

2. The verrucose variety, described by Ferguson and Richards, 
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and later by Archibald in Egypt and the Sudan, so dUled from the 
peculiar verrucosc appearance of the lesions. 

3. The keloidform vairiety. This is a non-ulcerative type described * 
by Cambillet, Balfour, and Thomson, characterized by the presence 
of pinkish nodules, somewhat keloid-like, which never ulcerate. 
For this variety Balfour suggested the name ' Leishman's nodules ' 
and BrumJ)!* created a new sperios for the leishmania found jn them 
— L, nilotica Bnimpt, 1913. 

4. The franihopsiform variety. This is characterized by the pres- 
ence of numerous iiodulos capped with crusts and resembling yaws 
(sec Fig. 854). It is fairly common in the West Indies, where it is 
known by the name of ' forest yaws.* ‘ Bosch-Yaws,* or ‘ Bush-Yaws.' 

5. The papillofnatons variety. This is found in South America, 
bTit very similar tj'pos scorn to have been met with in North India. 

It is charact cr ized by the presence 
of papillomatous masses, which 
are generally found on the lower 
limbs, and are designated by the 
Amazon natives with a word 
whicli means sponge. The natives 
Ixdicvo that the same affection 
attacks horses, mules, and 
dfmkeys. 

Tliis variety runs a much longer 
coiirs(,* than th(» common type of 
Oriental sore, lasting ten to fifteen 
y('ars. and with very little or no 
tendency to spontaneous cure. It 
is j)robably due to a species of 
leishmania biologically different 
from L. tropica, and most 
authorities consider it to be due 
to L. tropica var. americana, 
the variety of leishmania which is 
the cause of espundia (see below). 

6. Tlic deep tdeerative variety. This isjound in South America, 
and is charact ('rized in most cases by the presence on various parts 
of the body of dee]> large ulcers running a very long course and with 
practically^ no tendency to .spontaneous bure. In some cases the 
condition is localized to the ear, which may become perforated 
[oreya de los chicleros). C)ne such l:as(' has recently been recorded 
by Low This condition is often in reality the first stage of espunejia, 
and is due to L. tropica var. americana (p. 380). 

Diagnosis. — The diagnosis of all ty])es of cutaneous Icistimaniasis is 
made with absolute certainty only by examining microscopically the 
suspected lesions and finding the leishmanias. In numerous cases Of * 
the n^pst common variety — Oriental sore sensii strictfh-ihe diagnosis 
can often be made clinically, taking into account the following dat a 

I. The patient comes from or is living in an afiected area. 



Fio. 854.— Forest Yaws. 
(From a photograpli ])y Sambon.) 
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a. *The few eiruptive elements — often one single element — situated 
as a rule on uncovered parts of the body. 

• 3. The course! a small papule which slcRvly enhirgcs into an 
indurated nodule, indolent, smooth, or slightly scaly, and after 
several months ulcerates. 

4. The proximal lymphatic glands usually not enhirged. j 

The history, the absence usually of enlarged lymphatie giands and 
other symptoms of syphilis, and the uselessness of the mercurial 
treatment, will help in excluding sjrphilis. In framboesia there is a 
primary lesion, which, after a time, is followed by a general granu- 
lomatous eruption. We have, however, seen cases of frambeesia 
patients who, after the general eruption has disapi>eared, have 
remained for months with a single or a few sores closely resembling 
the Oriental sore. In fact, we believe that in a certain number oi 
cases it is very difficult to make the differential diagnosis between 
Oriental sore iind ulcers of tubercular, syphilitic, or framba*t ic origin ; 
also, at times, from cancroid when the ulcer is single and sitiu'itcd 
on the face. In onr cxp<Tiencc, the only reliable way to come to a 
definite diagnosis in difficult cases is the microscopicabexamination. 
To do this the scab is removed, and a scraping is taken from the 
floor and erlges of tlic ulcer. The preparation is then coloured with 
l-eishman*s or Giemsa's stain, or any other of tlic numerous modifi- 
cations of Romanowsky's method, and examined for the presence of 
Leishmania tropica. The search must be prolonged in some cases, 
as the parasites may be very rare. 

Prognosis. — In the common type lltc prognosis is good, quoad 
vitam. Very occasionally the disease may end fatally, owing to the 
ulcers becoming phagod^enic, and to secondary septiciemic and 
pyaemic processes. In seme rare cases, as observed by Cardiimatis in 
Greece and Lacava and Gabbi in Italy, the ulcerative lesions may 
spread to 1 he mucosa of t he mouth. Sonufl imes t lie .scars remaining 
after the ulcers have healed up slirink considerably, and if they arc 
on the face, may give rise to serious disfigmeinent. 

Treatment. — ^Tartar emetic is a .specific. It is best given by 
intravenous injection, using a i per cent, solution in Sialine or simple 
distilled water. The soluljLon should not be autochiwcd; it should 
be filtered through a Berkefeld caudle, or may be sterilized in Rowing 
steam on two or three consecutive days. Five to ten c.c. of the solution 
are given daily for five fo tfti days, then every Qther day or twice a 
week until fifteen to thirty injections have been given. In children 
one-third or half doses arc used. The intravenous injections should 
be given, taking all ordinary precautions and making sure that the 
needle is actually in the vein Jind that none of the liquid escapes into 
the surrounding tissues. Soon after the injection patients at times 
complain of metallic taste, giddiness, and niuseii. but as a rule 
tolerance for the drug is easily established. Occasionally a prolonged 
treatment induces diarrhoea, and the patient may complai^ of 
great debility and muscular stiffness. Tachycardia has been noticed, 
exceptionally, and a few cases of sudden death have been ascribed 
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to the action of the drug, which may produce a severe fatty degeViera- 
tion of the heart, liver and kidneys. 

I 

Tartar Emetic Carbolic Solution. — This contains i per cent, tartar 
emetic and ( per cent, carbolic acid, and does not need to be sterilized or 
passed thrOugn a Bcrkcfcld filter. 

Solutions for Intramuscular Injection. — Intramuscular injections are 
in certain discs very convenient, especially in children, in whom the superficial 
veins arc often small. Unfortunately the usual solutions of tartar emetic 
and other antimonial salts arc painful, and may induce the formation of an 
abscess. The following formulas will be found fairly satisfactory; — 

FormtUa No. i {CastcUani). — ^I'artar emetic, gr. viii.; ac. carbolici, n\x.; 
glycerin., 3^^-: ^< 1 - dost., ad §i.; ^ to i c.c. (8 to 1 6 minims) every other day 
in the gluteal region. At the time of the injection there is as a rule no pain 
whatever, but a few hours later in most eases there is a certain amount of pain 
and an infiltrated patch often develops, as after an intramuscular injection 
of quinine or of mercury perchloride. Care should be taken to give the injec- 
tions in diiferenf spots, never giving a second one in the infiltrated part. If 
the pain and infiltration should be severe, hot fomentations will be found 
useful. 

The solution is prepared in bulk in a sterile bottle, and tested for sterility 
forty-eight hours aftecprepaiation ; it may then be pict up in small i c.c. 
amjioulcs, which it is advisiible to keep in a cool dark place. The presence of 
carbolic acid decreases the paiu iiiduciHl by tartar emetic*, and makes the 
solution sterile. 

Formula No. 2 (Cash/Zawi).- -'lartar enietu*. gr. viii.; ac. carbolici, IHx.; 
glycerin., •*^oclii bicarb , gr. ; aq. desl., ad ,^i. 'J'liis .solution differs 

from No. i in being .slightly alkaline. The results seem to be the same, and the 
pain indiiccKl by it apjiears to be alxiut the same as with lorinula No. i . 

Formula No. 3 {Martindak). — Antimoniioxidi.gr. glycerin., aq. debt., 

SA Ifl^xv. (for one ampoule). 'J'his pre]>aration is good and is practically pain- 
less, but our impression is that the curative action of antimoiiium oxide is 
inferior to that ot tartar emetic. 

Oral Administration of Tartar Emetic. — The oral administration 
of the drug may be useful in conjunction with the intravenous or intramuscular 
injections. The following mixture is often very convenient; — 

Tartar emetic, gr. v.;sodii bicarb., gr. xxx.; glycerin., ^i.; aq. chlorot.. 
aquae, ad Jjiii., 31- 3^^' iif water, three times daily, in children; double 

dose in adults. The prescfice of bicarbonate of soda and chloroform water 
decreases the emetic ac'tion of the drug. 

Local Applications of Antimonial Preparations. — (L C. Low has 
used with .satisfactory results a i per cent, antimonial ointment. A 1 per cent, 
antimonial lotion has been used by several autluirities as a loc.al apjilication 
to the sores, an(| certain observers have used tartar emetic, in powder, but 
this is extremely painful, and we do not reconmend it. 

Before the introduction of tartar emetic the treatment of Oriental sore was 
very unsatisfactory. Nitrate of mercury ointment, alum ointment, boric acid, 
and various antisepticg^werc recommended, wvdi vhry poor results. Formalin 
often irritates the ulcer, and may produce a dermatitis. Eoiitgen rays have 
been tried, without any good results. ,An expectant treatment was generally 
advised. The scabs should be removed by boracic acid fomentation, and 
then the sores must be thoroughly disinfected once or twice daily with a 
i in z,ooo solution of perchloride of mercury or 2 jier cent, carbolic acid, 'after 
which one of the ordinary antiseptic ointments (/3-naphthol, gr. v. ; vaseline, 
Si.; iodoform or europhen, gr. v.; ung.ac. bond, ji.; balshm. Peru., gr. v.; to 
va.seline, Ji.) or an antiseptic powder (iodoform or xeroform or boric acid) is 
applied. * 

^varsan and atoxyl have been used without any good result. 

Marzinowsky, alter removing the crust and cleansing the ulcer with 
antiseptic lotion, applies a 10 per cent, lotion of ferropyrin to stop the bleeding. 
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and then applM thoroughly a 5^ per cent, lotion of chininiini bimuriaticum 
daily. He says recovery takes place in bctiveen seven to eleven days. 

• Schulgin advises the freezing of the boil with cth^v. He used this method 
in 300 cases with good results. 

Several French writers advise the use of permanganate of potassium, at 
first in powder form, and later a 5 per cent, ointment. 

Duncan advised placing a thin piece of lead over the ulcer, and then ban- 
daemg up. , « 

Emily recommended the rejjeated applications of boric acid. 

Oudiourminsky has applied to the treatment of Oriental sore Bier's stasis 
method, apjiarently with good results. 

Chulguine recommended soaking the sore with a solution of inethylcue blue 
(10 per cent.). 

Oussi&re advised dilute tincture of iodine (to per cent.). 

In other c^ses Bussidre and Nattaii-Larrier advised excision of the sore. 
Several physicians praise the use of silver nitrate. 

Castcllani had some lairly good results in two cases by washing the sores 
with a 5 per cent, solution of protargol, followed by the.a]>])lica1ion of a 
20 per cent, protsirgol ointment. The protargol oinlniciit cannot be used 
on Europeans when the face is aflocted, as the protargol, alter .some time, 
induces a discoloration of the skin. 

Lincoln and Avi^ have obtained good results by painting the sores with 
a native gummy fluid, sold in native bazaars under theiiaincof 'raurath.' 

Timpeno injects i c.c. daily round the soie of a i per cent, solution of 
carbolic acid. 

Prophylaxis. — 'riic disease being \ery ceiiiagious, and being also 
probalily s])rcad by smiie bloed-siicking uistxls, the slight e.sl weiiiid 
and any insect -bite should be Ihorunglily disinfected with carbolir 
acid 5 per cent., or tincture of iodine. 

MUCO-CUTANEOUS LEISHMANIASIS (ESPUNDIA). 

Synonyms. — Naso-oral Leishmaniasis, Ula, Cliancre Espundiqiui 
d'Escomel (Lavt.ran and Nattaii-Earrier), Leishinaiiiasis cancerosa 
(A. da Malta). Bubas Braziliaua (Breda), Smith's disease. Breda’s 
disease, Bueno de Miranda and Splendore’A Leislmianiasis, Amiirican 
Leishmaniasis (Laveran and Nattaii-Lcirricf). 

Definition.-- -A chronic ulcero-gramilomatous affeidion of the skin 
and mucosa of the mout h and nose due 1 o Leiahmania tropica Wright , 
iy‘>3, var. americana Laveran and Nattan-Larricr, 1912, 

Historical. — Espundia seems to liave been })rt5sent in Soutli 
America since time immdlnorial. According to Tamayo esjiundia 
lesions are depicted on certain water vases of the ancicnf Incas. 
The malady has been khown to local medical n^en for many years in 
Peru and other parts of South America, though it was ofteft confused 
with framboesia and blastomycosis. Fairly good description^ of tlic 
malady were given by Smith in 1840 and Tschiidi in 11846. and later by 
several other observers. In 1895-1896 Breda described in a series 
of important pulj^icalions the affection in Italy, in emigrants return- 
ing from Brazil, under the name of Bubas Braziliana, and considered 
it to be due to a bacillus the presence of wtiich was confirmed by 
Fiocca, who claimed to have reproduced the disease in the lower 
animals by inoculating pure cultures of t he organism. Breda's ^ork 
was confirmed by Verrotti and De Amicis. The term 'boubas/ 
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used by Breda, was a rather unfortunate one, as if led to much 
confusion, this term being generally used ,by tropical authors as'a 
synonym for framboe^ia, while the natives, as noted by Splendore' 
and others, use it indiscriminately to indicate various ulcerative 
lesions of widely different natm-e. - * 

Escomel in 1911 gave a very good description of espundia 
found in Peru. Further investigation has shown that the condition 
found in Brazil is identical with that found in Peru. 

Bueno de Miranda and Splendore first found leishmania bodies 
in the ulcerative lesions, Splendore making a very complete patho- 
logical and clinical investigation of the condition, and succeeding iii 
experimentally inoculating it in monkeys. Splendore called atten- 
tion to the fact that in cultures tlieflagelium of the Leishmania iounA 
was generally longer than in L. tropica ; he observed also that with 

Gi(‘msa's reag(;nt the parasite stained 
usually dciopcr tlian L. tropica, Laveran 
and Nattan-Larricr have made an 
im])ortant st udy ot the parasite in tissues 
scut to them by Escomel, and ^noting 
tlie vefy frec[ucut peculiarity of the 
nucleus being flattened, have created a 
now viirioly: L, tropica Wright, 1903, 
var. amcricana T-averan and Naltan- 
Larrier, 1912. Vianiia had previously 
created a new s])ecies, 7 .. brasiliensis, but 
this s])ecios has not been generally 
accept c-d. More recent important re- 
searches liave been carried out by Horta, 
Cariiii, Lindenbcrg, Kabelc. Morales, 
Darling, Velez. Araujo, Cluigas, Alfr. da- 
'Malta, Aragao, Strong, Tyzzcr, Brues,'* 
Sellards, (histiabuni. Flu, Migone. . 
Torres, Christ oplierson, and many 
ot hers. 

Geographical Distribution. — The disease has been reported from 
Peru, Brazil, Paraguay, Argentina, Colombia, and other parts of 
South America. In Brazil it is especially common in the regions 
between the State ot St. Paulo and tlie State*; of Matto Grosso, near 
the River Ti( 5 te; in Bern it is found in tttc regions of Caralaya and 
Sandia, and clo.se to the River Madre do Dios. Cases have been 
reported from Panaiiui and Mexico. It has been found in the 
Anglo-Egyptian Sudan by Christ oplierson. , 

etiology. — The disease is due to Leishmania tropica Wright, 1903, 
var. aimeficana Laveran and Nattan-Larrier, 1912, wjjiich Vianna con- 
siders to be' a separate spedcs, L. kjrasiliensis Vianna, 1911 (see 
PP- 378. 379 » 380). 

Moibid Anatomy and Histopathology. — Escomel, in a chronic case 
wbden died of cachexia, found the body extremely emaciated, and the 
espnndial lesions extending from the oral cavity to the pharynx. 



Fig. 855.- -Espundia. 
(After Splendore.) 



MUCO^CVTAiTEOUS LBlStiMANIASIS (ESPUNDTA) 2x77 

larynXj and ^racheia. The cesophagns was also affected. The 
presented amyloid degeneration. • 
lT\e histopathologv of the disea^ has been well investigated by 
Breda, Escomel, De Amicis, Verrotti, Splendor c, Car ini, and recently 
very complfctely by Laveran and Nattan-Larrier. The lesions do not 
^w any characteristic histologicalfealiirc,thecpitheli^ ftratahavc 
disappeared, and are substituted by a fibro-lcucocytic membrane; 
there is a large amount of granulation tissue, with numerous mono- 
nuclear leucocytes and plasma cells; a few macrophages may be seen. 



Fir., S56 .— F.sfuni>i.\* 
( Afl cr S]>U*ndoro.) 


Splcndore has occasioiiaJly scon giant cells; no coll nests have 
been observed. The styma consists of some filflrils. which are 
stained with difficulty. Trie lesions are not very vascular. # 

CommunieabUity. — The infection may be conveyed by direct 
contact from person to piS-son. the virus being absorbc^l through 
some abraded surface, fissme. or small wound. It may also be 
transmitted probably by some blood-sucking insect, most patients 
statpg that the first lesion appeared at the place where they had 
been bitten by some insect. Mosquitoes, sand-flies, certain ticks 
and certain flies ^specially tabanid) have been inculpated. 

As regards the rrsert-otr of 1 he viiftis, certa in observers suspect dogs, in which 
occasionally a similar of idenlical aflcclion to the hu|pan one may be found. 
Ln l^ra^uay there is a popular belief that the rattle-snakes are the reservoir 
of the vu-us. 

Darling and Townsend liave brought fora-ard the hypothesis that tha 
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leishmania is an adaptation to man of insect flagellates. In^^this connection 
one may quote the interesting observations made by Fantbam and Porter, 
Laveran and Francliini, <.vho have succeeded in inlecting mammalia with 
certain flagellates found in fleas and mosquitoes (sec p. 363). 

Symptomatology. — The incubation period is unknown. The 
malady gcpcrafly begins witli a nodule on some uncovered part of the 
body, wlifch fairly quickly breaks down, and an ulcer is formed 
This first lesion is called by Escomel ' espundial chancre.' It is 
mostly found on the forearms, legs, chest , trunk, or more rarely on 
the face. The ulcer is generally atonic, roundish; there is very 

little or no pain, the fundus is 
granulating, and there is 
abundant purulent secretion 
which dries up, forming thick 
crusts. The ulcer after some 
months, or even one or two years, 
heals up. leaving a thick scar. 
While this primary ulcer is still 
open, but oftener after it has 
healed, the characteristic lesions 
occur on the mucosa of the 
mouth and nose, with or without 
the api)earancc of further 
ulcerative lesions on the skin of 
various regions of the body. 
I'lie lesions on the mucosa of 
the mouth me ulcero-granulo- 
matous, often frambocsiforni. 
and may invade the hard and 
soft palate, the gums, the labial 
mucosa; they may form on the 
])alaie a diffuse granulomatous 
mass, with deep furrows. The 
mucosa of the nose is very often 
jtk 8-57.— Espundia A Sudan attacked, Jind destruction of the 

Ca.s£. cartilages may take place, induc- 

4i'ioin a photograph by ing ft marked deformation of 

Ciin&tophersoti ) the nosc. Alfr. da Matt a has 

noted that the bones are not 
deslioye'd; the skin is often edematous, and patches of hard 
(edema may be found below tl e eyes. Tlie pathological process 
may extend to the pharynx and larynx. In some cases the 
patient may become aphonous. and complains of great pain ckiring 
deglutition; his breath may be very offensive. There may be 
serotine f^ver. ^ * 

The course is chronic; the disease mgy last for twenty to thirty 
yegrs, death being generally due to some intcrcurrent disease. In 
a few cases the affection may attack mucosae other than the naso- 
oral, and pharyngeal. For instance, a case of vaginal leishmaniasis 



deslioye'd; 


skin is often 
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ha% been reoorded by Alfr. da Malta. In the last stage the patient 
becomes cachectic, and his appearance may be that of a carcino- 
matous patient. * 

Prognods-r—Beforet he introduction of tartar emetic by Vianna the 
prognosis used to be very bad, though occt'isionally when the diag- 
nosis was made as soon as the primary cutaneous lesion appeared, 
and this was destroyed, the further progress of the disease was 
prevented. 

Diagnosis. — llie disease is distinguished from the usual type of 
dermal leislimaniasis (Oriental sore) by its very long course. More- 
over, the latter invades the oral mucosa only exceptionally, though 
cases have been reported by Cardamatis in Greece, and Lacava and^ 
Gabbi in Italy. From blastomycosis it is distinguisliod by the* 
presence of a loishmania, and atecnce of yeast-like or inonilia-likc 
fungi. From sypliilis it can be disposed by the dsedessness of the 
mercurial and ssdvarsan treatment; from morva by the absence of 
B, mallei Loffler and Schiitz; moreover, morva is very rare or absent 
in those region^ where espundia occurs. The condition is distin- 
guishable from* tuberculosis by the different histological lesions; 
from frambcjcsia by the absence of the frainboesiform eruption on 
the body, by the absence of the Treponema pertenue Castellani. and 
by the uselessness of the salvarsan treatment. 

Treatment. — Tartar omeiic, first ustid in tlie disease by Vianna, 
is a specific. The usual i per coni, solution in saline or distilled 
water, filtered through a Berkcfeld candle, or sterilized in flowing 
steam, is given by intravenous injection (5 to 10 c.c. per injection) 
for several periods of five days each until twenty or thirty injections 
have been given. The same solutiiui may Ix' wsod as a local applica- 
tion to the sores, for syringing ihe nose, cic. 

Strong solutions or tiutar emetic in jiowder form should not be 
used, as they give rise t o sevei e pain. • 

Mild antiseptic mouth-washes such as diluted glyiothymolin and 
listerin or potassium permanganate (i in 5.«>o()) should he freely used. 

According to Escomcl, if the prinuiry lesion be excised or destroyed, the 
further course of the disease is prevented. 

• 

Prophylaxis. — Abrasions, fissures, and any oidbi.'iij' traimatic 
small sores, should be kept well disinft*.rifd and protcefed with 
antiseptic dressings, to prevent infection with the esinindia virus. 
Any insect bite should immediaicly be ioucV.ed witli Tincture of 
iodine. • 

INDIAN ORO-PHARYNGEAL LEISHMANIASIS. 

Remarks. — It may be of interest 10 give a brief account of an 
ulcerative condkion of the throat observed by one of us in two 
Europeans who had long been living in Indian 

Atialogy. — In one of the two cases observed, scrapings fr^m the 
ulcers contained typical leishmania bodies very similar or idefttical 
to Leishmania tropsca and L. ionovani. In the other — ^which was 
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the flrst case seen, and clinically identical to the 5ec<Aid>-no iSsh- 
mania was found, but patient had to go back to India, and no 
repeated examinations could be carried out. We are inclined to « 
think that it was of the same nature. The condition may have 
been kalvazart with ulcerations on the throat, though tUs mani- 
festation ^f kala-azar has never been described; moreover, the 
general healtli was not so affected tis in kala-azar of long standing. 

It was not Oriental sore with complications on the oral mucosa, as 
the skin had never been affected; moreover, Oriental sore does not 
run such a long course. It was not espnndia, as there were no 
cutaneous lesions and the ulcers were not frambmsiform. 

Symptomatolt^. — Tu the case in which Icishmania bodies were 
found there was no liisiory of sy].>hilis or of any ulcerative lesion on 
the skin. He ha<l been residing for a long time in India, and when 
he consulted one of us at Colombo, was going on a long hoh'day. 
Ho was a tall, rather stout man (Eurojiean) of thirty-eight years 
of age, in apparently good general health, but he complained of 
intractable ulcers ouuthe phar}mx and soft palateKwliich, according 
to him, had been present for the last nine yc:irs, and which gave 
a certain amount of discomfort, though they were not very painful. 
No enlarged lymphatic glands could be dctcctcil. The local ex- 
amination showed the presence of several ulcers on the posterior 
wall of the pharynx and on the soft palate; they were of various 
.sizes, but not very large, mostly i to J centimetre in diameter; 
they were roundish, and some of them not very deep. Some were 
covered by debris: none had a frambtesiform appearance. The 
patient had been treated in various ways, including a very energetic 
antisjrphilitic treatment, without any liffcct. The miaoscopical ex- 
aminatiim of scrapings from the lesions showed Icishmania bodies, 
apparently very similar or identical to Leishntania donovant. 
On inquiry tlie fact wa;^ elicited lliat the patient had been occasion- 
ally suffering from attacks of fever, believed to be malaria, for the 
last five years. The physical examination of the patient revealed 
nothing abnormal, but the spleen on percussion appeared to be 
slightly enlarged, and on deep ins[)iration was just palpable. 

In a clinically identical condition seep in a previous patient no 
leishinania was found in the uIcits, bur no repeated examinatioas 
could be carried out; lie admitted having had many attacks of 
what he called ‘ imdarial fever.’ In that case the spleen ■was much . 
enlarged, though the e.xammation of the blood revealed absence of 
malarial parasites and pigment. 

PrognostB. — The local ulcers were most intractable. The general 
health did not seem, however, to be very markedly affected. * 

Dln^nds.-— This is based on the microscopical examination., 
Kjatt should be takcuyto make a deep scraping of uic ulcer. 

Trastment.— This should be the same as fur espundia. 
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. ULCUS TR0P1CUM.« 

Synonyms.— Yemen ulcer, Aden ulcer, Annam ulceration, Cochin 
sore, Mozambique sore, Sarncs (Congo). French: Ulcirc Phagg- 
d&iiquc . des Pays Chauds. Ulefire Pliaged^nique Endemique. 
Italian : Ulcera Tropicale, Phagedsena Tropica. Gerfnan^ Tropische 
Phagedenismus. 

Doflnttlon. — Ulcus tropicum is a tropical chronic sloughing ulcer, 
which may take a phagedaenic chariictcr, and spread down to the 
muscles and bones, and which, left to itself, sliows hardly any ten* 
dency to heal. 

BOstory. — Phagedacnic ulceration is mcniioned in many of the 
early works on tropical medicine. Thus. Hunter in 1792 ref its to 
it in Jamaica in the following terms: — 

* Sores . . . spread quickly, and form large ulc erated surfaces. . . . 
The granulations turn ilaccid. and even mortify in parts. Tlie por- 
tion skinned ov^ ulcerates afresh, and t lie* sore becomes larger 
than ever. Ulcers of .some standing . . . could not bo healed in 
that country. . , . Opportiuiity was taken to send home men with 
ulcers.* 

After this date there are numerous references to the complaint, 
which is generally described under the name of the locality in which 
it was found, which accounts for many of the above synonyms. 
In 1862, Rochard took a broader view of the disease, and. in 1864 
Le Roy de Mericourt introduced the term ‘ Pluigcclamic ulcer of 
warm countries.' 

In 1874, Treillc suggested that the disease was likely to prove 
to be of a parasitic origin, but he failed to demonstrate any j)arasite. 
Bacteria have since been described by many observers, and more* 
recently spirochaetes have been considcrCd to be the caii.se of the 
disease, as will be dcsci ibed in the section on .I^tiology. 

Cllmatolo^. — Ulcus tropicum is found in all tropical and sub- 
tropical regions of Africa, Asia, and Aiuori('a. There arc localities, 
however, such as the hinterland of Aden, the low, nuushy plains of 
Cochin China and Tonkin, and some islands of the Red Sea, where 
the affection is particuHrly common. It may be fouqd also, 
though rarely, in temperate zones, cases liaving been reported from 
Greece, Macedonia, and* South Italy. , 

Etiology. — Numerous bacteria have been described *by Petit, 
Boniet, Blaise, Crcndiropoulo, a^ being the Cc'iiisc of the disease. 
Le Dantec described in the lesions the fusiform bacillus, and coii- 
sid^ed it to be the cause of the affection. Vincent found in addition 
to theiusiform bacillus numerous spirochetes, and considered that 
the affection wS.5 due to the associatioi^ of the two germs. 
Vincent's observations have been confirmed by Smith and Toil in 
Sierra Leone, Patton in Aden, and many other observers in vaj;ious 
parts of the tropics. Prowazek has fully described the spirochsEte 
which he nam^ Spirochata schandinni Prowazek, 1907. This 
term, hovi^ver, is a synonym for S. vincenti Blanchard, 1906. 
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The important researcl^s of Keysselitz and Mayen;, and the more 
recent ones of Wolbach and Todd, confirm Prowazek's work. 

Spiroschau^hinia vincenti Blancliard, 1906 (synonym, Spiroschaudinnia 
schaudinm Prowazek, 19(17). — ^This is a spiral-sliaped organism, very actively 
motile, its length varying between 10 /jl and 22 fi, though much shorter or 
longer indixnhu'dls may be met with. The coils arc few in number, and 
elongated. The organism possesses a well-marked undulating membrane, 
which is best brought into evidence by using L6fHer's flagellar stain. A 
delicate, rather short flagellum is occasionally seen at one of the extremities. 
Forms undergoing longitudinal dhasion arc fiequcntly observed. Prowazek 
distinguishes, also, male and female forms. Variously shaped regressive 
and rest forms may be seen. According to Prowazek, Spiroschaudinnia 
vincenti, apart from being more slender, has the greatest resemblance to the 
spirochaetc which Prowazek himself and J lofman have described in a form of 
l»lanoposthitis. 

The S. vincenti i^ often found mixed with other t^^pcs of spirochapt(\s. some 
.slender, some thick. 

According to Lc Dan tec, Brault, Vincent, and others, ulcus tropkum is 
iclentical with the so-called * hospital phagedaena * which usi^d to rage in lios- 
pitals of all countries before the antiseptic era. In our opiivon ulcus tropicum 
IS a separate disease, though occasionally, owning to .secondary infections, it 
may take phagedaenic cliaracters similar to those found in hospital gangrene. 

Inoculation Experintenls — CommunicalnlHy, — I!xpcrini(!nts to in- 
oculate the disease in men and in the lower animals have been made 
by several authors. Blaise inoculated himself with the s(*crction 
ol a case of ulcus tropicum, but no nicer was produced- -only a 
slight superficial, purulent lesion, probably due to pyogenic cocci 

S resent as secondary infectious agents m the secretion which had 
cen used f<ir the inoculation. Blai.se tried to inoculate the disease^ 
also, in guinea-pigs, but wit hout any dcfinil c result. Similar experi- 
ment s on the lower animals by Jourdeuil and Gayer failed. Hal- 
bersiadter tried to reproduce the affection in monkeys (orang- 
outang and Macacus cynofholgifs), but without success. 

' It would seem, therefore, that, to a certain extent, the disease 
is not directly contagious. It is probable that some insi'.cts or 
other blood-sucking vermin may play an important role, in the 
transmission of the disease. In Ceylon, patients often state that 
the ulcer developed at tlie site of a loecli-bile. Leeches are ex- 
tremely jcoramon in Ceylon and other tropical countries. Prowazek 
in Java has examined many leeches, but he never found anj' spiro- 
chaetes except once. aThe spiroch;elc obs«rv6d, however, was quite 
different from Spiroscltaudinnia vincenti, Prowazek examined, 
also, on many occasions the mud of rice-fields, but of spirocluetcs he 
found only S. plicatilis, and once a very thin, short, very 'actively 
mobile spirochete. 

P/eiisposing Causes. — hot, damp climate is said to have 9, pre- 
disposii^ influence, as gases of ulcus tropicum occur* more frequently 
in the hot rainy season and marshy lowland localities rather than 
in dry or higher regions. It may be that it is in hot, marshy places 
that the carriers of the infection thrive. 

The disease -is very common among the poorer classes of the 
population, who go barefooted and wear but scanty clothes. We 
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have observed it very often in beggars and in scabies patients. 
The disease is much more common in adiilts than in childien, in 
men tlian in women. 

Histopathology. — This has been thoronglily studied by^Keysselitz 
and Mayer, and by Wolbach and Todd. The surlacc of the 
ulcer is covered often by a tenacious membraMd composed 
almost solely of coarse-meshed hyaline fibrin, with detritus 
and masses of spiroclijctes and various bacteria. The fundus 



Fig. 858. — Ulcus Tropicum: Typical. 

and walls consist of granulation tissue, whicii does not present 
any* characteristic feature. The deeper tissues and corium 
surrounding the ulcer present a heavy lymphoid and phisina cell 
infiltration, and, as noted by Wolbach and Todd, numerous eosino- 
philes are found in the vicinity of small vessels. On microscopical 
examination of vertical sections of the ulcer, it will be seen^that 
the superficial layers of the fundus show a large amount of granular 
detritus and numerous foci of leucocytic infiltration, while the 
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deeper layers consist of fairly dense fibrous tissue, tlsemarrha^k 
foci arc to be seen in vjirious parts, and, as observed by Keyssditz 
and Mayer, fusiform bacilli and spirochetes arc found in the super- 
ficial lajws, while in the deeper strata only spirochetes axe present. 

Symptoifuttology. — The affection is generally found on the lower 
limbs, csp<^ially the lower third of the leg, the ankle and Wsnm 
of the foot. Occasionally it may develop on other uncovaed parts 
of the body. It is single in most cases, but two or more ulcers may 
be found in some patients. 

Ulcus tropicuni begins with the appearance of a small, painful 
occasionally pruriginous p.'iinilc or papulo-pustulc, surrounded by 
a deeply inmtratcd dusky red areola. Tlic initial lesion soon 
undergoes purulent and deg«-nerativc changes, which rapidly extend 
to the infiltrated jirea. iS. slougliing process .sets in, and an ulcer 





FiiJ. 859. — Ulcus Tropicom: Early Stage. 


is formed, tvhich gra<lually extends in depth and surface. Tlie 
mirgins arc no^ sensibly raised, nor thickened, unless the case be 
very old. They are not pcrpendicul.'irlj*c,ut, nor undermined, as 
a rule, \hc whole ulceration having gener.ally a rotiadi.sh or oval 
outline, and, when the secret ion isrcmovtjd, a concave fundus. The 
parts surrhunding ttic ulcers arc often oedematous, and somewhat 
painful on pressure. It is rcmarkaldc, however, hou' comparatively 
little pain there is in many cases. 

When the patients arc first seen, the whole ulcer is generally 
covered with a thickish, dirty greyish secretion, cxhsiling a highly 
offensive odour. On removing the secretion thtf fundus will be 
fovuid to be of a red dolour, or in chronic cases pale pirdcisli, and 
feebly granulating. 

.THe fundus is often somewhat infundibular in its central area, 
not rarely may present a circular raised ridge, which divides 
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the ulcer into*two portions — an external more superficial one. and 
' aU internal infaij^dibuliform one. 

Oc<^sional]y, if left untreated, the nicer may take a real phage- 
(kenic character, involving a large surfaro, and deepening till the 
demier structurcs^-muscles, tendons, and pcriosloum — aw> affected. 

The course is always chrunic, lasting for months— in fart, the 
ulcer has hardly any tendency 1o spontiuieous healing tf Untreated. 
Healing takes place by a very slow process of granulation, and 
begins from the periphery. A thick, whitish, often disfiguring 
scar is left at the place of the ulcerations. -\t times, how'cver, the 
cicatrix is at first vtsty delicate, and the tilcor may lvri-.'ik out again 
after the least irritation or traumatism. 

The microscopical examination oi the greyish. lijnl'Snu'lling .scert tioii shows 
leucocytes undergoing various degenemtions, some icd-blood cells, threads 
of iH^nnectivc tissue, and very 
often spirochaetes and fusiloi-m 
b^tcria of various tj'pcs, some- 
times accompaniec^by the usual 
pyogenic cocci. In old iintreaU'd 
cases laivse of flies may he ionnd, 

.small acarids, and anls. 

Diagnosis. —According to 
Lo Dantcc, Vincent. aii<l 
several other observers, nlcus 
tropicum is identical with 
' hospital pliageda*nii.' The 
fact, however, that, in con- 
trast to * hospital phage- 
dacna,’ ulcus tropicum shows 
very little or no direct con- 
tagiousness. and in most 
cases is self-limited, clearly 
shows, ill our opinion, that 
the two are separate diseases. 

Differential Diagnosis— — The Iesi«)ns in framba'sia an^ 
generally multiple —cilhcr granulom^itous or ulcerative. Scrapings 
from frambeesia lesions— tiftcr the superficial strata have* been re- 
moved-will often reveal the Treponema perienue CastellanV which 
is much more slender •than any of the spirocha-les found in ulcus 
tropicum. Occasionally an ulcerative frambocsia lesion nftiy become 
infected with the virus of ulews tropicum. In our experience, 
however* the reverse is much more common— viz., an ulcus 
tropicum becomes infected with frambfcsia virus, takes a papil- 
lomatous appearance, and is followed by a general eruption of 
frambeesia gramllomata. 

Syphilis , — Ulcus tropicum does not shovf usually the clean-cut 
margins and the punched-out circular or reniform appearance, with 
the frequent wash-leather slough on the surface, of a tertiary ftlcer. 
The mercury and potassium iodide treatment has no influence on it. 



Fig. Sdo - -Ulcus. Tkopiccm. 
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Oriental Sore, — An old-standing Oriental sore may present some 
characters of a chronics ulcus tropicum. though gencralty a tropical^ 
ulcer is much larger. The process of ulceration and breaking ' 
down is vpry slow in Oriental sore, while it is very rapid in ulcus 
tropicum. In difficult cases the search for Leislmania tropica, 
which is pfGsent in Oriental sore, will clear the diagnosis. 

Ukus Cruris Varicosum, — ^Thcro are often varicose veins visible, 
the parts surrounding the ulcer are congested and frequentlj^ ecze- 
matous, the ulcer is often shallow and irregular. 

Ulcers oj Tubercular Orif^in. — They are rare on the lower ex- 
tremities, and tlieir developrrumt is long and insidious. In ulcus 



Fig. 86i. — Ulcus Tropicum. 

irop'cum tlie tubercular cuti and ophthalmic reactions are negative 
unless the ^Icer develops in a tubercular pfiitient. j 
Blastomycosis — Sporotrichosis, — In blastomycosis there are gener- 
ally wirty p itches with minute Ubsccsses; while the Iqsions of 
soi-o'-.richosis often show at first the dliaracters of gummata. 
Tiie b lotcriolojical examination will reveal the presence' of 
the fui^. , 

AdaMOsis . — ^The ulcj^rative lesions are multiple and of smaller 
dimensions. The bacteriological examination will reveal the pres- 
ence 9f Acladiutn castellanii Pinoy. 

Mycosis Fungoides. — Is generally preceded by a general pruri- 
'ginous dermatitis of various character, lichen-planus-Uke, psoriasis- 
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like, cczematous-like. The ulcerative lesions are multiple, and 
kave the characters of granulomata. * 

Prognosis. — If untreated, tropical ulcer has very little or no ten- 
dency to spontaneous recovery, and in some cases may extend, 
damaging the deeper structures, tendons, muscles, nerves, and 
vessels. Occasionally a general septicaemia and pycemiartilay super- 
vene.^ In countries where framboesia is endemic the ulcer often 
gets infected with its virus, and the patient develops a general 
eruption of framboesia. 

Treatment. — Salvarsan, neosalvarsan, and their substitutes have 
been administered by intravenous or intramuscular injection by 
Werner, H illenberger, and others, with success in certain cases. 



Fig. 862. — Ulcus Tropicum, with Cornu Cutaneum. 

• 

The details of the treatment are found in the chapter on* Fram- 
b'fiiia (p. 155 )). Mercury and potassium and sodium iodides are 
useless, but calcium iodide (gr. iii.), well diluted, three ti®ics daity, 
seems occasionally to be of som^ slight benefit. As regcords local 
tre itraent, the patient, whenever possible, being kept at rest, the 
dirty greyish, foul-smelling secretion is removed by using a disin- 
fecting solution, such as mercury pcTchloride, i in i.ooo; cyllin. 
I in 300; hydrogen peroxide, 10 per cent.; permanganate . of 
potash, I in 2,000. • 

For the first few day^ it is better not to apply any sq-called 
disinfectant ointments or powders: simply keep tlie ulcer cowed 
with gauze, moistened as often as ])ossible with one of the disin- 
fecting solutions already mentioned. This generally stops the 
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formation of the greyish, dirty secretion. The ulcer "WiU then 
appear clean and of a,,pinkish colour; but whatever be the rather^ 
treatment used, whether powders (iodoform, boracic acid) w 
disinfecting ointments (white, red precipitate, or iodoform oint- 
ments), the improvement will be very slow, and several ^®®h^anQ 
often mouths, will elapse before a firm cicatrix is formed. Much 
quicker results will be obtained by using a jirot^gol ointment. 
The ulcer is cleaned every morning with a perchloride lotion (i in 
i,ooo) ; tlien a protargol ointment (5 to 10 or 20 per cent.) is thi^y 
sprCfid on a piece of lint or gauze and applied to the ulcer, which 
is then fairly firmly bandaged. 

The superiority of Ihciiiolarcol trcjitmenl over other kindsofloe-al treatment 
is patent in many cases. Cahidlaiii, who iniroHiiied it for ulcus 
made the following experiment: in u patient presenting two 1 

cliflercncc in size Jlnil dee]ine.ss, one on tlic right leg, one on the left, he treateci 
the one on the right leg, whicJi was slightly larger and deeper, with protargol, 
and tl^one on the lelt log with iodoform. The ulcer treated with protargol 
healed in three weeks, the one treated with iodoform in two months. 

A silver nitrate ointment (i per cent.), or a silver nitrate (J per cent.), 
balsam of Pern (2 per cent.), ointment may also be iis(*d. 1.1 

To accelerate cicatrization allanloin pr(*j>arations have been uscil, anu 
also scharl ichroth iK)w<ler. Salvarsan has been used locally as a powder, 
but this method is not a«l\'isable, as it induces a very s**vere, )»fumul inflam- 
, matioii Hoigey and Vincent reciminieiid a jxiwdcr lonsisting ol i« iwrts ol 
fresh liyi^Khlorite of soda and go parts ot lx»no acid. 

ULCUS INTERDIGITALE. 

This affection is not rare among natives. It was described in 1909 
by Castellaui. whose work has been rectnilly confirmed by BreinJ. 
Martinez and Lopez. The patient complains of some itcliing 
between the toes, tliougli no papules or vesicles are seen. After a 
few days a fissure appearsi»whicli rapidly deepens, and enlarges into 
a large oval ulcer with a«dull, dark red fundus and sodden-looking 
margins. There is practically no discharge whatever. The ulcer 
is generally very painful. The skin surrounding the ulcers does 
not show signs of inflammation. Under proper treatment the 
ulcer licals in a few days. The patient must remain at rest, washing 
the ulcer twice daily with a i per cent, carbolic lotion, followed by 
dressing with a bismuth-boric acid 'ointment 

Jiisniulhi subnitratis .. .. xxx. 

Acidi U>rici gr. xv. 

Vaseline ^ 51 * 


ul£us infantum. 

Historical and Geograpbieal. — Under tliis nam^ Castellani de- 
scribed a rather rare ulcerative condition of the legs met with in 
Ceylon among children, both native and Ehropean. His researches 
havCcbeen confirmed by various observers, among whom Gabbi 
.'’and Sabella in Tripoli. The condition is found in Ceylon, India, 
North Africa. 



ULCUS JifFAIfTUM aiS#;-* 


ij^Ology^-fThis is unknown. 


A bacillus which cannot be grown 

i3.^"”o n*y g<^ "present in most cases; but as to its aetiological 

reddish ^pot appears on some part of the 
Itiff ^*^e spot becomes slightly elevated, mid shows 
eJitrri poiiS. The yeUowish point breaks down, and a aiiall ul^ 
aouears^ generally of circular shape, and with a red funius. * he 
u^^^reles a yellowish, thidash secretion, which dries mto a 



Vdl0« irust. It ff *»"' 

mil be *“““} generally indolent, except on pres- 

b? .trt. pLitn jTho nte tony »Dg« 

inrfiiirkftl Krmnhatic cl* 


- occasionaUy^thc child has ^ pemument 


and occasionally mu ^ - 

to six weeks and tliree or four months, 
whitish scar is left. 
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Diagnosis. — The ulcus infantum is differential^ fitm*'ulcus 
tropicum by the less severe s^ptoms, by being almost always 
multiple, by the smaller dimensions of the sore, by the absence (4 
spirochaetes, and by the absence of any tendency to phagedsena. 
In contrast to veldt sore tlic ulcers are deep, and the crust very 
thick. 1)0 streptococcus is found. 

TrsatnKS4t.— Touch the ulcers with pure hydrogen peroxide once 
every otW diiy, and dress them with simple boric acid lotion 
(2 per cent.). 

REMARKS ON ULCERS. 

Ulcerative conditions of the skin are extremely common in the 
tropics. They m-iy be classified as follows: — 

X. Cutaneous leishmaniasis. 

2. Ulcus tropicum. 

3. Ulcus infant imi. 

4. Veldt sore. 

5. Ulcus iaterdigitale. • 

6. Gangosa ulcers. 

7. Leprotic ulcers. 

8. Ulcers of framboesial origin. 

0. Elephantoid ulcers. 

10. Blastomycetic, sporotrichitic, acladiotic, and, gener- 

ally, hyphomycetic ulcers. 

11. Cancerous and sarcomatous ulcers. 

12. Tubercular ulcers. 

13. Syphilitic ulcers. 

14. Glanders ulcerations. 

15. Ulcers of pyogenic origin (pyosis tropica). 

16. Ulcers due 19 varicose veins. 

17. Undetermiped chronic or subchronic ulcerations. 

The ulcerative conditions which may be considered as strictly 
tropical and well defined, such as Oriental sore, ulcus tropicum, etc., 
have already been described. The cosmopolitan ulcerations, such 
as the syphilitie ones and those due to viyicose veins, sliow the same 
cliaracters in the tropics as in temperate zones, except that very 
often, owing to their being neglected for a long time, they may 
present qpormous dimensions, and may show secondary infections 
and become phagedienic. Ulcers due to varicose veins are very 
com&on among rickshaw coolies,' who have to run and .stand for 
hours at a time. It is remarkable how quickly they heal in most 
cases in these coolies, if the patient is kept at rest for some time; 
whereas in temperate zones the healing of varicose veins ulcers is 
of very long duration. ,. 
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Uadetwmined Snbelironle and Chronic Ulcers. 

^ Knowledge o^this group of ulcers is scanty, but the investiga- 
tions of Strong, Stitt, Rho, Whorry, and Clegg, and others have 
thrown sme light on this subject. Our experience tallies with 
that of Stitt, and we therefore consider that such ulcers may be 
roughly divided into three groups: — 

• ' i 

1. Septic Ulcers — Ulcerations followiiip; on Neglected Wounds. 

2. Painless Chronic Ulcers. 

3. Diphtheroid Ulcers. 

Septle Uleeip-^Vlceratio^ following on Neglected Wounds.— 

These are of pyogenic origin and often very large dimensions. 
They are generally of roundish or irregular shape, and may be very 
deep. The secrclion is abundant, purulent, and coni ains the various 
staphylococci. If the j)iis is removed, and a scraping taken fiom 
the fundus, the prepiiration will show numerous poljmiorphoiiuclear 
leucocytes and various cocci. These iilccj-s do not show tendency 
1 0 spontaneous chre. but heal quickly under an antiseptic treatment. 
We goncrally treat tlicm with hydrargyrum perchloridc (1 in 2,000). 
The opsonic treatment also gives good results. 

Nichols has called attention to discharging sores in the Plulippine Islands, 
called 'puente,' wliich are produr^eil by the natives applying .some lime to the 
skin, and afterwards betel powder, with the objcr.t oi count er-irhtatioD. 

Painless Chronic Ulcers. — A small red scaly, slightly itcjiing spot 
appears, generally on the legs, and graduallj^ enlarges for about 
four to eight weeks, when the affected area begins to exude a serum 
which quickly dries into crusts. Under the crust ulceration slowly 
takes place. At first the ulcers arc sliallow, and may have under- 
mined edges: later they .ore often puiwjlied out, and may become 
indurated. There is no pain, exce]>t slight pain on pressure, and 
the general health is not affected. Healing lakes place under tLt 
crust, and lasts between two and twelve months. A pale cicatrix, 
with hyporpigmented margins, is left. 

As noted by Stitt, scrapings from the fungus show a prevalence 
of mononuclear cells, polymorphonuclears being ppactically absent. 
No pyogenic organisms arc found. • 

Treaimant . — ^The treatment is difficult. Cauterization docs very 
little. In some cases* tliA application of bismuth subn^rale, xcro- 
form, novoform, dermalol. and firm baiidciging is useful. In others 
a protargol ointment (5 to 10 per cent.), or a nitrate of silver 
{J,per cent.) balsam of Peru (i per cent.) ointment is of advantage. 
Allantoin preparations may also be used. When the ulcers are 
very large and*atonic, skin transplantation may be necessary. 

Diphtheroid Ulears. — An angry red. painfijl spot, often surrounded 
by vesicles, appears on*the legs. Within a few hours — twelve to 
forty-eight — ^the affected area is turned into a dark greyish or 
blackish membrane. If this membrane be removed, an ulcer will 



3193 UtCERATlom 

be found covered with greenish.'ftQs.., The aicmbraM refW^'^ 
rapidly, and, apart from, the dark coi^, k.jc^bsely x^eseuables a"- 
diphtheria .membr^^niff’ these ulcers extend ia»i 81 ^. but do, hot*' 
take, as a rule, a true p^iagedamic character. The maxgiQs'^ei^ 
«eme time may become indurated, but do not ^ow a punchtltt^t 
■ appearance. Scrapings taken from the fondus show numerous 
‘'polymQriAoauClcar& The course is.vei^ long. These ulcers are 
wHn difficulty distinguishable from true ulcus tropienun chccept by 
the absence of Spiroschavdinnia vincetUi Blanchard, j 
Treatment . — Excision is not to be advised, as in $tit't‘ia and our 
osrn experience, when this has been done, addtfcio^l Ijssons have 
appeared. Bier's passive congestion method is^mnful, and docs 
not improve the condition, (in the whole, the -nest treatment is 
to kee}> the ulcers well disinfected with a perchloridc lotion (z in 
2,000). occasiortally touching them with pure hydrogen peroxide. 
Sliould the ulcers become phagca?enic. the application of pure 
carbolic is advisable. 


* * GRAKULOMA INGUINALE.' 


SyBonyms. — Ulcerating granuloma of the ])ndcnda. Granuloma 
Venereum (Brooke), Esthiomene de la vulve. 

' De&nittoil. — Granuloma iriguinalo is a chronic granulomatous 
affection of probable protozoal origin attacking the generative 
(irgans, from which it spreads to the inguinal rc'gions and the peri> 
neum. 


lOstoiy. — In i 8 (/) Conyers and Daniels described a disease of 
the generative organs in both men and women in British Guiana 
which was very painful, dishguring, and contagious. Daniels 
thinkH^hat it was previously described by MaclcocI and Maitland 
in Inro. Since then pajars have appeared on the subject by 
.Ozzard, Galloway, Wise?, Donovan, Siebert, Flu, Martini, Gabbi, 
Sabdla, Torres, l^bcUo, I’ijpcr, Mayer, Newham and Low, and 


many others;. 

.ffilinatology. — It occurs in British Guiana, the West Indian 
Islands, West .Mrica, South Africa, India, South China, and l^irt hern 
Australia; but is rare in Ceylon, Malaya, Sudan, and Central Africa. 
It' has been repwted from Northern Africa (Tripoli) by Gabbi and 
Sabella. A similar or identical condition hac; rarely been met with 
in Europehuid North' America. 

/Etiology,^ — It appears in the genitalia of both seKos after puberty, 
but is'rare after forty-five yeiurs of age. * 

Donovan, .in IQ05, described certain peculiar rod-like bodies 
2 /I by X lying singly or in groups in mononuclear cells, obtained ' 
bjr sorapmg the sores. Donovan stated that the bddies looked ‘like 
gigantic bacilli with rounded ends.’ but left the nature of them nn* . 


* AaliLziJJ 


.orid^ing ^from various countries, demonstrating the same Or 
siihi^iir ld(nies.in all instances, but referring to them as dipiocoHei. 
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IttarkhazaX^ter, in the parasites as ‘ bean-shaped 

^b<riies resembling; jaatf^egarinifo^ stage of a herpetomonas or a 
crithidiuQCiv^'and caiAe to the conclusion that the anection 'v^’as due 
' a herpetomonas or a crithidium. « 

Flu, in 1911, in South America confirmed Sicbcrl's work, but 
considered the bodic's to b(^ bacilli, with capsiih s. and not tocci. At 
the sanie tinie, however, he called aitemion xo tin- possibility of 
the bodie^being a stage of a rhlamydo/.oal infection. Martini, in 
I9^3f announced that lu* had biiccxH-dcd in ciiltiMiting the germs 
described by Siobert and I'hi on l)loo<l agar. Ib* d*>ci ibed tlnmi as 
anaejTobic, capsulated, Gram-iu*g:ili\c* dipJo('(,( 1 1, and sliited that 
he had succeeded in prodnciiig graniiloin.ua in niui- by inocnlation 
of cultures, though In* failed with giiiin-a-pigs aiul rabbits. In the 
same year Aragfio and Viaiiin albo staled tli.it tlicydiad siicci'eded 
in growing tin* bodies, wliit h llu-y i oiisidi n d tn be ot bacterial 
nature, using the term ‘ calinunato-bartei inin grannloinfit is.' Their 
work was coufirnied by De Soiiz.i Aranjo. 

It is very doufflful wJirtlnT tJie cultures ()Btaiiied.by*,all these 
observers are in reality cultures of Donovan's bodies. The inocula- 
tion of vaccines made fr(»ni such cultiiri*.^ do noi induce any im- 
provement. 


Wise, in 1907, found iii the eruption spiro< hoilCb re^tiuMiug Triponema 
pallidum and Spiyoi>Uiauduittia n'Jynif*in^, togeilur with «tuaU lK>dies con- 
sis^gof a tlini i.ipsule surrounding a c Itar uustaiiud s]>«u(*, in the luuldlc of 
which was a iurvf»l cliioxiiatic lod, wlmli was lluniiei in tin* centre and 
club-shaped at (illierond. lie loinid innii tv\(i 10 twenty live uf these in the 
leucocytes. CleUnd eonfirjned Wise's oiiser vat ions, and cdllui the ^pirochsete 
5. aborifjinalih Clelaiid. k/iq. 

Uosanquet confirmed the prcseiiic- of sjnroi lucli s 111 sections, associated 
with inimerous bai teria. hut eliil not lonsjdei the ^piioi hades to he tJttltVhtio- 
logical agents ot tin* atfei tioti. De Soii/a .\ia*ijo ol>seived Dial after the 
mjeclioii of saharsaii tin spiroi iueieN di.^apjieared, hut the (oiulition did not 
get better; hem e he i.ame to Itn. 1 om hision Itial the spnoi hades had nothing 
to do With the ;utiolr)gy of the disease*. 

Clclaiui and Hu kiidjutliam, in pnhlislieii iiiilliei olwei vat ions on 

granuloma inguinale, and stated that *'piio( luetes were present only m a 
rcrtain number of cases, while the\ lonslanlly toniul l.irge luiinbers of diplo- 
bacillary 1 x>dies. Le J>aiitei, in iqri, was s'till ot ojiinion ttial the malady 
w'asof tubcrciiLai oiigin. 'lom^aml K’ahello belie\ed it to he a torin ol^s]»oro- 
tricho.sis, and (Jreco a blast oinycosis. rjjper, in a let ml inteiesting juiblica- 
tion, has flcfimtely hroiiglit, loiward a chlamyilo 7 A>oii tl)tni.\,nnd lonsiders 
that Ihe variously shuped Injdi^s dcsiiibed by so niaiit observers itre stages 
ol the same organism, a stage ot w'hiih, 111 l'ij]>ers o])inion. closely resembles 
the initial or elemotitary bodies desciibM by l*iowa/ek 111 tlie developmciit of 
1 he Guarnicri Ixjilies. 

Communicability.- Tlic disease is geiuTully transmitted by scMial 
intercourse. « 

Clclancl stales that in We.st Austialia the inalad^- is isjui tally common 
among ' gins' (native women},' and there is au idea prevalent among the 
wbitf* settlers that the girls become infected by eonneedion w'lth dogs, in wMich 
animals a condition similar or identical with g'ramiloma venereum is said to be 
found. Ernest Black, who h.^s made a thorough investigation, states that 
Cleland's h3rpothcbis is untenable. 
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Pathology. — According, to Galloway^^e microscopical changes 
h^in some distance from tlic lesion, ana consist «f a round-celieii^ 
infiltration into the upper regions of the cocium. This indudes 
the papillse to increase in length, thus producing the typical papule, 
and at the same time causes an elongation of the mterpapulary 
proccsse^^the epidermis, until t hey are some eight or ten times their 
original length. 

The connr.'tive tissue of the corium s«'clls',and disappears, and 
its place is taken liy a round-celled infiltration, which consists of 
leucocytes, Umta's pLisma e.ells, mast, cells, and connective-tissue 
cells. Giant colls are not found. 'I'lie leucocytes are the ordiiwy 
polymorphonuclear Icucocj'los. while Unna’s colls arc characterized 
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by pbssossiii^' ;l rounded luiclrus. wnh a ccrlnin iiinonnt of sur- 
rounding prolcipliism containing basopliilo grannhs. The connec- 
tivc-tis^lie cells arelspindlc-sliajxd. Tlic (cllb oi the cpidnxnis arc 
modified over tlic i)apiili’ luaicuning swollen, hyaline, and show- 
ing mitosis. TJic stratum graniilosum fails to develop Jts kcrato- 
hyalin granules, and eventually discip]nars lialfwjiy up the papule, 
as does the stratum corneum, so that on the summit the diffcrrent 
layers of the epidermis cannot be diffi i ( niiatrd.* jj,^, 

Tliere is neither ciKseation nor suppuration, but in tlic older parts 
ot the specimen the cells of the infilt ration become swollen and 
diStaippear, and in their place there appears cicatricial connective 
tissue, which causes the pajmle to shrink and the whole area to 
assume a scar-like appearance. 
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8|ymjttmi»toA>gy.— The da^1n t&e male begins on the penis, as 
a r^, as a papqjie or small nodule, which extends over skin and 
mucosa by peripheral growth, which is aided by the formation of new 
papules and nodules at the growing margin and in the healthy skin. 

It grows into the groins, causing the hair to fall out, and between 
the scrotum and the thighs, and from thence backwariJs*into the 
perineum and around the anus, into which it may pass. 

When fully developed, it appears as a mass of nodules or papules, 
without deep ulceration as a rule, but with 'a thin, offensive dis- 
chuge. In the older regions it shows some at t empt at liealing in the 
fornution of dense scar tissue. There is very lill K* ])ai:i or pruritus. 

In the female the process begias as a papuh' on tlu: labnim minus, 
and then extends jinto the vagiiui, along Ihe^ perineum, around the 
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anus, and up tho. reel inn, and into tlu; groins. growtii extends 
into the tissm; betwron llie^rectiini and the vagina, and may give 
rise to rectovaginal Astulie. Tlie whole growth is also inuch«more 
liable to ulcerate in the female than in tin- male. 

The lesions may becoifu' A;dematotis, and present an appearance 
analogous to elephantiasis. ^ 

Boanc and Vcrhajjea have di^scrilx^d a case ml wliuli tl«‘ disease after a 
time attacked the nppt^r lip and ala: lusi. 

Varieties.— Daniels lays strc'ss upon \hc fact that the disease 
varies much in difftTeiit races. In negroes it is more granular, and 
spreads farther; in Indians^ it is less miirkcd; fti Fijians it is softer, 
and separate areas more common. | • ^ 

Diagnosis. — It is most likely to|be confused with syphilis, lupus, 
and epithelioma. From syphilis it ran be differentiated by the 
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absence of »the secondary eru}>tion and the incfficacy of mcTCiirial 
treatment. Lupus is%very rfu (* 111 such sitiiat ions, g.nd in epithelioma 
the lymphatic glands would be early iiileeted. In doubtful oascS 
microscq|)ical examination of a piece of the diseased tissue will 
enable the diagnosis to bc^ made from lui)iis as well as from 
epithelioma- 

Prognosis.— The diseasi* as a rule dcH*s not affect the general 
health, but is i*xtremely chronic, lasting for years. 

Treatment." Tartar emetic, though jiol elVicacious in every case, 
should always be given a thorough trial. 'J'he treatment is carried 
out in the same way as for cutaneous leishiiianiasis (see ]>. 217JL 

'Lirtcir oiuetii was uscil m ^lainilointi ini(iiiiiak' in 1913 by Aiagu, 
Vuiiirm, ami l)( Sdiiza Vuiijo. Btciiilaml l*i it-sllcv 1 oniiriiicrl tlic work of 
thfse obscrvci.s»in a lasr Jii •Xiistialia, and m-iv slioitlv alter Newhsun ai.d 
in ii ( a.ii* m luiro])i . Lew, liowt*vi*i*. rfpoi tt‘d bilcr on n rompli-le lailure 
ol Ihi* tartar oincdii’ tn-ritnicrii jii another i. iso. 

Greig and C’uijcl con.-ivler that l.iitar einctn benetiis ilu rondition only 
when given in very large doses; according In them the ilriig .*11 N, not as a true 
specific, ljut 2V* a general pnitoplasmic poison. • 

The best local trcalmeiit i^ radiotheiaj»y with X ra\s whu h has been ionnd 
quite .siK (*e.s.sfulin Madras, if these are not availabli\ aiilisejdK lotions should 
be applied, and then (Kirtioiif- extisCil. or the diseasccl aieas may be scraped 
and then taulerized. Conyers amt D.iiiiels reioiiimend the application of 
an ointment of salicylic acid' (gi. xxx.). unguenium irensoli (Ji.). 

Certain observers ^ laim to have had gcuHl results with saivarsan and neo- 
salvarsan. 'I'he t»vhni(|iie of tin lieatmenl has lu eii des< ribed in the chaptei 
on I'nmlue ii I'n '■•,«»<»). L 11 dosi-s <if p.il.issiin nodi'lr .‘le s.nd to be usefvb 

PAPILLOMA INGUINALE TROPICUM. 

Synonym. Ac.uiihoin:i Iiiguimile (( .istclhini). 

A peculiar papilloiiKitous affection of tJu* iuguiiuil regions is not 
rare aiuoug Tamils. Ffirther experience will jiroluilily show that 
otliei races are also affected. Women iire aiquin'iilly more liable 
to the di.seasi* than men. iiiasinnch as. altliougli tJie nuinluT of male 
palienls in the Colombo C.liiiic .iiid hosjiitais is ninc.h larger than 
till* mimlxT of female iiatienls. not a ^iugle I'ase has lieeii detected 
among men. • 

Syqiptomatology.- One or both ingtfinal regions aie occujucd by 
extremely numerous tall iilifoini vegetations ol a pinkish 01 darkish 
colour. No ulcerative lesions aie j>re4sen4. 'riiere is neither ])ain 
nor prufilns. The gi'iieral health (h»es not s(‘em to be affected. The 
affection is very chronic, and is* probably contagious, but nothing 
is known of the ietiology. In the cases so fai observed -the genital 
organs of the patient Wire uornidl. and there was no history of 
gonorrhoea or any other venereal dis<‘ase. 

Treatment. — The treatment is surgical- reiuftval of the vegeta- 
tion by the knife affd (auterizalioii. 'flie patient, as a rule, liow- 
ev^.’will not consent to the operation. 
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THE DERMATOZOIASES 

Clf'Lss]li('atioii--IJrxa}xuk* ilcnnalitrs- ('icqanf? (Tiiptiuii — ('ininaU- rrceping 
miplion-— Dmnatilis in€icr<^jL;s’'ralfi- -C*liili)potli‘ Aciirmc ilfi- 

xiialilos — Cn])ia lU li (Irani abirs ■ Nciiicitodi; tlcrmalitcs — 

Ct'^lock* (Ic'iiiialitcs Ki'ft'rcikcs. 

CLASSIFICATION. 

The t(Tiii ‘ (ie^In?lt()Z(>iasi^/ in ihc widest sense of the word, means 
any skiu disease of ejiimal <'rif:[in. but it is usu;Aly restricted to 
iuciicate tlfos(^ "skill lesioii'^ wliirh are(‘aiis(‘d by metazoan jia^asitcs. 
Used in tin's restricted simim*. diTinatozoiasis iiirludes:- 

r. Ib xajMKle dermelites. 

11. riiilopode dermatiles. 

III . A( anile dermal it e'N. 

IV. Xt‘ma1ode dcTmatite^. 

V. (‘estnde dermatiles. 

I. HEXAPODE DERMATITES. 

The Hexapode Dermatiles iiudud*- tlu; lesions ot the skin caused 
l)y eitluM* the biles, the st^igs, or I In' ])reseiire of the larvct or tlu^ 
jircgnanl fem.de ot various spi^c ies of the He.xapoda, 

Tlicse hewapode (hsrm.itites mav be divided into four classes. — 

1. Dermatiles caused by bites of the adult. 

2. Dermatiles caused by blistering Ibiids excieted by the 

adiijt. 

Dermatite'i caused by stings of* the adult. 

4. Dtirm.itites caus(id by the prestmre and bites of the larva*. 

5. Dermal it e^cau^ed by tlie ])rese#ice*of the imago. 

||i. Dermatites caused by Bites of the Adult. 

These lesions are most commonly due to bites of species of the 
families Piidiculidai (]). 75j); Clinororida (p. 762); Anthocorida 
(p. 766) ; ReduviidiT (p. 767) ; Aradichc (p. 770) ; Qilicida (p. 774) ; 
Psychodidae (p. 806) Simuliidie (p. 810). Tabanidse (p. 817); 
Muscidse (p. 831), and by species of the orders Siphonapt era (p. 837) 
and Hymenoptera in which comes the family Formicidse, or ants 
.(p. 222). 
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The biles pf these insects are cither roiisidcrcd in pp. 223-226, or 
in the references given above, and need not be furtlier considered 
except with regard to the Pedicnlid?e. whi%h cause the dermatosis 
called Pediculosis. 


Pediculosis. 

Synonyms.-— Phthiriasis, Vagabond's disease*. * * 

Definition.— Pediculosis is a term applied to the various lesions 
primary and secondary, iiidiK'od by the bites of l*c4icuUis humanus 
Linnieus, corporis de (xcer.|i 77 S, imdPhihirius puhu 

LinniEiis, 175s (pp. 755 “ 757 )- 

Remarks. —Pediculosi'^ is extremely coimuon in the tropics, 
where it is an everyilay bight to see the lower-class natives busily 
einployeil in killing Xho. lice in their friends' heads. It is also 
coinmoulv ju'esent in all armiiis on active servi(*ei and as lice are 
carriers of such disciases as typhus. rela]>siug fever, find treiu'h 
fever, etc., tlujy li<iv<* assumed a very imj)ortanl po'iition in the 
recent war. • * 

etiology. PediciiloMb is due to the irritation ^au^^<id by the 
venoin inject ed during t lie bites ol the t hree spiries of lice mentioned 
in the definition. 

Pathology, -riie mouth ])arts of a louse consist of two tubes 
one inside the other: the outer eliitimms tube, ealh*d the prnhoscis, 
is coni])osed of the fused laluum and labium, and is armed with a 
colLu- of minute cm ved booklets, while the inner inembr«uious tube 
IS composed of the m*ixill:e and mandibh's. and is called the suctorial 
tube. When ai>ont t(» bite, the hiuse inserts its hard jiroboscis into 
a s\V(*a1 duet, everts its small booklets, and tliiis obtains a hold 
upon the skin, ft then protrudes the suctorial tube, whieb it 
drives d**ep into the skin of the host nnjil it reaclios tlie blood. It 
is during this ])rnross that it probably injects the venom iroiu its 
salivary glands, but the nature ol this poison quite nnknowii, 
although its ])reseiiee is with le.isoii suspected owing to the pruritus 
caused l)y the bit es ol the lice. 

Htiviiig reached the blood, it ]>rorei*ds to fill itself t«» rei)letion, 
pumping the blood intq its alimentary canal by means of the 
cliitinoiis pharyngeal ])iini]). After feeding, it witlulraw^^ its pro- 
boscis, and the blood tills up the orifice and coagulates, forming a 
minute red papule. "Cohsiderable pruritus is now felj, and the 
victim scratches vigorously to^ relieve, this sensation, and often 
j)rodnc(^s marked e.xcoriatioiis) whicli may become secondarily 
infected with the common pyogenic cocci, causing jiunilent lesions. 
Repeated biting, associated with injection of the venom, and 
coiisLant scratching, leads to pigmentation of the skin, causing 
Llie so-called pityriasis nigra of WilLui, or iiielanoileiina pcdiculis. 
If this process is continued, the skin becomes thickened and deeply 
pigmented, and forms the so-callcd ‘ vagabond's disease.' The pig- 
mentation is naturally not observable in very dark skins, and may 
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not be so entirely dependent upon the scratching is usually 
stated, but may be, in part at least, caused by the vencm. 

Symptomatology. — essential symptom is pcurittis, which 
need not be locaiizcd, but may be general, accompanied by the 
presenc<^ of the minute papules with bright red centres, but this 
simple pictibre is generally complicated by the crjdhema or ex- 
coriations sff. up by the scratching induced by the pruritus, and 
this again may be complicated by the appearance of pustules, 
due to sdcondary pyogenic infections, which dry and leave scabs. In 
these cases the neighbouring lymph glands are usually enlarged . V ery 
rarely may pediculosis give rise to general symptoms, such as fever. 

Varieties. — ^Three clinical varieties of pediculosis arc described — 
viz., pediculosis capitis, pediculosis corporis, and pediculosis pubis. 

Pediculosis capitis is caused l)y Pcdicuhts humanus Linnaeus, 
1758, which, though usually confined to the liairy regions of the 
head, may rarely be found in other parts of the body. They are 
grey on Europeans, and brou'iiish or even black in colour upon dark- 
skinned natives, and arc said to be yellow on Chinese, and orange- 
coloured on Hottentots. They often infect Europeftn ladies, prob- 
ably coming from the native ayahs, and thus a very dark pediculus 
may be found on a fair European. They cause intense irritation of 
the head, and may give rise to secondary impetiginous lesions and 
enlargement of the lyTni)hatic glands, especially those of the back 
of the head, and in very dirty people with long hair they may cause 
the i>eculiar condition of matted hair called ‘ plica polonica.^ 

Pediculosis corporis . — This is caused by Pediculus corporis de 
Geer, 1778. These pediculi live in the clothing, especially m thick 
seams, and are therefore to be found on natives in’the region of the 
waist, where the clothing is twisted into a thickish roll. In Euro- 
peans the most common site for their attacks is the back of the 
shoulders, where the small papules with the bright red centres and 
ttie linear scratches may be seen. 

Pediculosis pubis, — Phthirius pubis lives w'herevcr there are 
large thick hairs- -viz., on the hairs of the pubis, or the eyelids 
or eyebrows, and of the beard «'ind armpits. Here again it is accom- 
panied by the characteristic signs. In addition, Morrison's spots 
or maculae cerulflae may be seen in the fosm of small, roundish or 
oval greyish-blue macula:, which arc thought by some authorities 
to arise from the pigment on the thorax of the "louse opposite the 
anterior pair of legs, hut which more probtibly arise from the action 
of the venom. The reddish d« posil^s seen on the liairs are said to 
be the fseces of the parasite. The eggs may be seen as small, oval 
bodies attached to the hairs. 

IMagnosIs. — ^The diagnosis depends upon the history of pruritus 
of a more or less severe type, usually worse in some given region, 
and by the appearance of scratclies associated vrith the little papules 
and the discovery of the lice on the body or in the clothing, which 
' must he that usually worn by the patient. The rare diffuse pig- 
' mented forms of peaiculosi.s may be mistaken for Addison’s disease 
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(ft* the suprarenal form of malaria, but may be recognized by the 
finding of the lice, the non-diminution of the muscular power, 
and by the presence of the pruritus. Fnom scabies it may oe dis- 
tinguished by the lack of lesions on the hands and wrists, and the 
absence of the sarcoptes. 

TTMtmmkm---Pedictdosis capitis miiy he treated by soaking the hair 
with petroleum (care being taken not to approach st light), followed 
by a good wash with soap and water, the whole process being re- 
peated in twenty-four hours. Another method is to sponge the 
hair little by little with carbolic acid (i in 40). or soak long hair in 
carbolic lotion (i in 80) followed by a good wash with soap and water, 
and later by a lotion of acetic acid (25 per cent.), used to loosen the 
eggs, which are then removed by the use of a small-toothed comb. 

Another method of killing 1 he parasites is by dabbing the hair with 
xylol, remembering, however, the danger of fire with this inflam- 
mable substance. 

Impetigo contagiosa may be treated by an ointment composed 
of ammoniated mercury (5 grains) and lard (i ounce), and in 
children the hair may be cut and this oihtment.mjw be applied. 

Pediculosis corporis. — ^The clothing and the bcdmng must be 
disinfected by steaming or boiling, and the patient must have 
several large baths, with free use of soap and water, as well as a 
soothing calamine lotion (40 grains calamine to i ounce of water) 
for application to the irritated skin. Lice destruction is^ more 
fully detailed on pp. 1338, 1339. 

It is important to remember that the eggs of P. corporis are often 
attached to th^ lanugo hairs. Merely cleaning the clothing is often 
useless. Rub or spray the whole body with paraffin and take a 
warm bath. 

Martini recommends a depilatory consisting of strontium sulphate 2 parts, 
zinc oxide i part, talc i part. Tins is miked with a little water and applied 
as a paste for ten minutes, when it is removed and some olive oil used to 
soothe the irritation. 

Pediculosis pubis . — A white precipitate ointment (5 to 10 per 
cent.) or an ointment of oleatc of mercury (5 per cent., 6 drachms^ 
with ether (2 drachms) will kill parasites and ova, after whicli cala- 
mine lotion may be applied to allay the irritation. 

• ^ Gllnoeorosis. 

Bugs produce wfieals, willi central red spots surrounded by zones of hyper- 
aemia. A solution of menthol [5 grains in 1 oum e of rectifuKl spirits) will 
relieye the irritation; or. if the area has been scratched, tlic application of 
a lotion of carbolic acid (i in 40) is preferable. As regards prophylaxis, see 

•p. 765. 

Slphonapterlasls. 

Flea-bites tfre characterized by small red jiapules with dark red centres, 
and are to be distinguished from the marulo^apules of enteric fever, which 
disappear on pressure. * The linen of a person prol>ably suffering from flea- 
bites should be inspected for the brown faecal marks made by the fleas. For 
further details, see pp. 857 and 908. To keep these pests away, some powdered 
camphor may be used. 
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Fornyolasls. 

Ant-bites usually only proc^uc'c local pain, inflammation, and swelling; but 
the larger tropical ants may cause faintness, shivering, and even temporary 
parah'sis by their biles. Fn Ceylon the very small ants, which infest the beds, 
produce urtica''ial poniphi. These bites are best treated by applying a 
solution of carbolic ai id (i in 20), and as a preventative against ants infecting 
beds some powe'ered camphor may be diistf'd in tlic sheets (see p. 222). 

2. Dermatites caused by Blistering Fluids excreted by the Adult. 

The insects which act in this manner are the well-known ' blister 
heeth^s* {ride p. 226). wliicli rnnsti the eni])tion called 'Seasonal 
bullons dermatitis’ (synonym. Seasonal vesienlai dermatitis;, which 
we will now describe. 

Seasoxal Bui.Lors Dermatitis. 

Definition, “-St^asonaI bullous dermatitis is cluiracterized by Fin 
epidemic r)f bull;c of varying’size and sha]>e in liealthj' people at a 
definite season of ihe yt'ar. The bulla; or blist(TS .are followed by 
sensations of itching, bui-ning, or pain, and iire caused by blister 
beetles. 

Historical.- Beetles have been known to e.'iuse blisters and 
eschars on the skin since the days of Archigones, a ronlemporiiry of 
Celsus, or, according to other authors, since the lime of Aretseus 
the Cappadocian. Pliny says that authorities differ as to the origin 
of the blistering fluid, some" thinking thjit it comes from the moutJi 
and others from the feet. Moffat, in 1634, wrote a long chapter on 
these insc^cts, and Liniueus. Fabriciiis, and T^atreille galherc^d to- 
gether cpiitc an amount of information on these bc'ctles and their 
varict ies. 

In t 8()() Beauregard wrote«^i Large* book on ' I.es Iiiseeles Vesi- 
cants,' but notwithstanding .all this ancient and modern knowledge 
works on tropical medicine were singularly silent 011 tin* subject. 

In T0T2 P. T).a Silva drew alteiil ion to an oiitbie.ak of this eruption 
among cultivators on tin; banks ol the rivers S;m» br.incisco, Tt.api- 
curu. and Jaeuricy, in the interior of Bahia, whieli was traced to a 
vesicant beetle, Peederm columhintis. In 11)13 Adolf Eysell men- 
tioned percffrhiKs as tlio cause* of ibc* same ciniption in the island 
of Sunda. in the Malav Archipelago. lu 1015 Kodhain and Houssiau 
saw the disease in Lc'opdldvilic*, in tin? Bc'lgian Congc), .and Bcquarel 
at Boma. In r()i6 P. A. Ross uot(*d it at N.'iirobi, in British East 
Africa, and in 1917 Chalmers and King gave an aceoiint of its otcur- 
rcnce in Khartoum, Anglo-Egyidiaii Sudan. 

AStiology. — ^The blisters are caused by tlie fluid which exudes from 
the joints of the legs, especially the so-called knee-johit of certain 
species of insects belonging to the order Coleoptera Linnams, 1735, 
and to the families Staphylinida Leach, 1817, and Cantharida Leach, 
1817. The following is a list of those known to cause the complaint , 
though doubtless many more insects can do so equally well: — 
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^ StaphyliiUdiB 

Paderus qf}lumhinns de Liiportc, 183^ 

Paderus peregrinus Fabricius, iiSoi. 

Paderus cerchripunctatus Kpp (?). \ 

Cantharida 

Epicaula sapphirina Miicklin. 1845, 

Epicauia tomentosu ^JiU'kIl1l. 1845. 

The seasonal occniTeiico is.iliic* to tlu* lact that the adult insects 
arc only present for a limited ]>eriod in the year, the remainder of 
which is occupied by llie loup: and rom]>licaled developirieiil. 

Symptomatology.- So long as the insect merely walks over tJie 
skill, and is not irritated, it does no harm. If, howevi-r, it starts to 
crawl up the arm, down the neck. 01 u]) the trousers, it js soon 
annoyed bv the. clothing and excretes th(‘ blistering licpiid. 

If only a suydl (piantity «»l this fliiitl is ej<!cted. then only a single 
small bulla mav fi»nn. biit if the insect ino\^;s a M%ic‘s pf tliese may 
be }5roduced. If. howe\er. the. blistering fluid is well rubbed into 
an area, the.n an tischar forms, with c onsiderabh' surrounding irri- 
tation. Occasionally, instead of a series ot blisters, one long 
l)lister may extend a considerable distance along the forearm or 
down the back. 

Tsually there are lU) immediate symptoms, and it is only after an 
interval ol twelve to twenty- lour hours that an itching or burning 
sensation, or even severe i>uiu, invites attention to the affected area, 
when the blister or blisters, varying in si/e and mmiber. as already 
stated, are to hv found full of yellowisli serum and silnateil on an e.i \- 
theiiiatous areola. 

As a rule the \ ictim does not see thr insect and may iK>t remem- 
ber one crawling on him. and he may be'tnitirely at a loss to account 
for the blisters. It is ln;ie that the difhcnhy of diagnosis arises in 
that the ])raclitioner may sec only one or two cases, and at the 
moment mav not think about tliese insects. 

If pri(‘kcd and c.andully treated, they qiiickly,\.uiisJi and cause 
no liirtlier tioiiide: l)ut*if they biiiM. aii<l au* allowed to be 1 ubbed 
by the clothing, they become raw. very tender, and ]).iinfiil a con- 
dition which mav la«it fi>r days. • *,. 11 

More rarely a considerable i>ortion ul the blisHTiift' lupiKl ap- 
pears to get well rubbed iiit^i one spot, and then a small white 
oscha? is formed which may bo surrounded by an extensive in- 
flammatory areola, with its surface raise.il ab(»\e the central nciro- 
tic t'u'ea and covered with numerous small red ])a])iiles. The whole 
region becomes very painful and lender, and some couple of weeks 
elapse before healing, is completed. whiPli •generally takes jdace 
without any cicatrization. Secondary sejitic infections- are rare. 
After being en evidence for some tliree to four weeks, the*beetles 
disappear and the epidemic ceases for the year. 
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Diagnosis.— The characteristic features' of season.' I bullous 
dermatitis are as follows 

1. The sudden app^ance of bullse, varying in size and number, 
surrounded by a certain amount of inflammatory redness. 

2. The pdhsons in whom the biilLx are found are usually in 
good healthy and as a rule they .ire unable to assign a cause for 
the eruption. 

3- The bullae arc single or grouped together, often in a row. • 

4- There is no tendency to bilateral symmetry. 

5. In a given individual usually only one region of the body is 
affected. 

6. A number of healthy people living in the same place may be 
similarly affected at the same time. 

7. The bullje onjy appear during a certain season of the year. 

The differential diagjiosis requires to be made from the* following 

accidents and diseases c.'iusing bulLne:- ■ 

1. Se:isonal bullous dermatitis may be readily separated from 

the bullfle caused by burns and scalrls. and b}^ (diehiicals, by the 
history of th\'. case. ^ 

2. It has also to be ditferentiated Irom the various foims of 
Hydroa as follows:- - 

(а) It can be separated from the milder forms of dermatitis 
herpetiformis by the absence ol severe itching and of circinate and 
papular erythematous lesions, and by the absence of the tendency 
of the bull® to be grouped like herpes. 

(б) From the rare form of dermatitis herpetiformis called hydroa 
pruriginosa it can be diagnosed by the larger size of its bullas 
which do not appear in successive crops. 

(c) From dermatitis rccurrens it can be dislinguislied from the 
hicmal viu-iety by only app^firiiig in warm weathttr, and Irom the 
.Tstival in not being papulOcVe.sicular in character. 

3. It may be differentiated from lierpcjs zoster by the absence 
of severe pain, lasting for tluree to four days before the appearance of 
the eruption, and by the non-distribution of the bulhe in Head's areas. 

4. From Acute Pemphigus it is easily separateil by the .absence 
of the severe con^itutional symptoms. 

5. It can be recognized «as distinct from dermatitis venenata, 

due to plants, by the absence of the marked a*^cma and erythema, 
which generally attaclc the face, hands, anVl genitalia, and by th.e 
presence of bulls. ^ 

6. It is easily separable from Dermatitis caused by mitfs, iis 
these give rise to small wheals and vesicles, .and not to bulhe. 

7. Ant and lick bites, stings of wasps, bees, scorpions, n htipcdcs, 
etc., are at once differentiated because the eruption 4n il.c present 
instance is bullous. . • 

As the eruptions described by Rodliain and Houssiau and by Koss 
are sta^ to be vesicular, it is possible that these may be differen- 
tiated clinically from this bullous type, while it certainly is not 
so severe as the eruption described by P. Da Silva, in that ulcera- 
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tion and cicatrization are absent, but perhaps these may be only 
differences in details and not in essentials^ 

Prognosis. — ^This is good. Cases recover fairly rapidly and as 
a rule without cicatrization, hence the outlook as regards rapidity 
of cure and the absence of scarring is good. * 

It will, however, be remembered that P. Da Silva dqjsqribes a much 
severer form of dermatitis than that mentioned here, and that 
this W£(s followed by cicatrization. 

Treatment. — ^The best treatment is to prick the blister and apply 
a drc.ssing of i in 80 c^irbolic acid, but the majority of the victims 
just let the lesions alone, and they heal up rather more slowly than 
when treated and are more painful. If they become rubbed, they 
are often very painful. 

3. Dermatites caused by Stings of Adults. 

Stings are. mainly caused by species Ix'longing to tlu* family 
Apidie of the Hyinenoptera, which includes the bees and wasps*. 
A des(Tiption 8 t these stings will be found pp. ^uj 22 J. 

.p Dermatites caused by Larva). 

The larvic of various species of the (Eslrida: and Miiscida: are. 
compelled to undergo their <levelo]>ment in the skin of some warm- 
blooded animal, and a.s these .'irc ]}lentifu], as a rule the flies do not 
attack man, who only occasionally suffers from their effects, and 
when he docs the pathological condiiion is usually named dermal 
myiasis (p. 1631). OtluT lavvie — as, for example, that of Auchmero’ 
myia luteola Fabricius, 1805 — an' blood-suckers. 

Bi.()un-sr« KING DiprKRoi's Larv^. 

Only a very few blood-siiekiiig dipferons larvje are known, and 
these belong to two genera, which ma\^ be distinguished from oik'. 
another as follows:- - 

A. Abdomen long and narrow, with nneiiual segments and 
di.stiiictly longer than the thorax — Attchmeromyia Schiner 
and Bergenstimm, 1819. • 

H. Abdomen short and broad, willi equal segments and but 
little lougj'r tjian thorax— CV/^growy/V^,Ronbaud, 1911. 

There arc two speci<'s belonging to llie la.sl -named gerilis — viz: — 

^ Clueromyia clihropha^a Rouband, 1911. 

(lluBromyia boneti Ronbaiid, 1911. 

Neither arc known to attack man. They live in the burrows of 
the wart-hog find the ant-bciir in the Sudan. There are also two 
species belonging to Auchtneromyia — viz:-^ • 

Auchineyomyia luteola (Fabricius, 1805). 
Awh^mromyia pragrardis Austen, 1910. 

Both these may attadc man. 
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Auchtneromyia luteola (Fabricius, 1805) lays its in soil con- 
taminated with facal matter or urine around or inside native huts 
in the Congo (hence its name Omge floor maggot). Central and 
Northern Mozambique, East erirjVaiibvaal, East Africa, Nyassaland, 
and Kordofan. The larva, escaping from tlio egg, seeks the cracks 
and crevices in the mud floors ol these huts or j)ass into dirty native 
mats. When hungry, these Uu vie are Ihcrmotoxically drawn to a 
temperatuie of 38“ C., and lienee they attack man. l)(>th biting and 
sucking blood. When replete, the n searches ol Koul aud sliow that 
they are no longer thennophilus. I'nder favourabh’ conditions the 
larva* become pupa* in some liftieii day>. but uiuUr uufa\ curable 
circumstances larval e-\islence iua\ be juoloiigid lor stvcnty-six 
days. Only tin* larva* are blood-suek<*i s. and liny may be killed 
by sprinkling the floor with jeyes’ ihnd. 

Atic/imeromyia prccgrandh Austen, idiu. i^ Joiind in South Alrica. 

iRRir.vii.Nc; Lkpidop'ikroi's Larvj-:. 

The larva* or caterji/llais of many geiieia ol l-e]>i(Yo]>ii'ra are well 
known to ])bssess legumt'ulary glands, winch secrete an irritnliiig 
fluid, which passes from the glaiifl to hollow hairs. These are the 
instruments by which the caterpillar injects this fluid into the skin, 
causing erythema and irritation. 

White gives long lists for Euroi)e and America, while Wellman has 
studied the subject in Angola, where he mentions larvjc belonging 
to the Arctiidic, Limacodidiu, and Lijiaridfc, and gives details con- 
cerning one — viz. : — 

Ochipia i.s a native name signifying ' that which burns,’ and is 
applied to the larvae ol the tiger-moth, which is very irritating, 

IKRITATINI. r.OLEOPTEKOrS I..\KVili. 

Wellman says that in Angola there is a cole*>])tc|ous larva called 
Ochisia (Noli me iangcrc), wJiicli ]i()ssesses bristles whi<‘h can pene- 
trate into till- sole ol I lie foot ami cause pain, inllaiiiniation, and 
sloughing. It is related to the genus JJriliis, of the Malacodeiniala. 

" Dkrmai AhtASJs. 

This subject lias been <liscussed in Chaptrr 1 -XVJJ., p. 1031. and 
need not be further mentioned, except to ijr, il( attention to Baier's 
work, published in 1740. entitled * I)e generatione insect onim in 
corpore humano,' and Chuke’s ]>aper in I7q7 to the I.innaaii Society 
of London, establishing tlie relalionshi]) lielweeii tlie larva- afid 11 k* 
adult insects in the (Ji.striche. Siiiilh’s paper at tlie 1881 Intef- 
national Medical Congre.s.s i.s also of interest. 

' Ureeplng Eruption. • 

Synojpyms. — Larva inigrans. Bulgarian : Nova Bolcst. Pulziasta 
.Bolest. German: Hautniaulwarf. Northern Nigeria: Larbish or 
CErbiss. 
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History .—litis disease was first described /by A. Lee in 1875, 
^ter on, Procke^ Blanchard, Topsent, Fiillcbj^n, Macfie and othens 
nave recorded several cases. It is not rare in some parts of Europe, 
Africa, and Asia, and in South America. We have seen numerous 
cases in Ceylon. It is extremely .rare in N ort h America. * 

Atlology andOPathology.--L:^vsc of the pencra Qp^ifophiUts, 
G, hatnorroidalis and G. nasalis, CEsiromya satyrvs, Hypoderma 



t'lG. 866 . — Larva Migrans. 


6()t'zs,^and*'/f. lineata liavc been found in several cases. In others 
no larva whatever was|found. Looss states tliat jllie same clinical 
picture may be caused occasionally by ancylostoma and strongy- 
loides '{Anguillula) larvae, or even by an inajpLmiatc 'object like la 
piece of horsehair. 

Symptomatology. — The eruption is characterized by the prcseticc 
of a narrow raised red line, ^ to i inch broad. This line extends 
daily one or several inches, and is generally sinuous, but may be 

139 
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straight. While the advancing end progresses, the opposite end 
slowly fades away. The duration of the malady is long — gmerally. 
several months, but occasionally two or three years. There is much 
pruritus. 

Tri&atment. — Hypodermic iujoclions of various disinfectants 
liave been iried with little success. Hutchins recommends a 
cocaine injection, followed by the injection of x or 2 drops of 
chloroform. 

Ciroinate Creeping Disease. 

In Ceylon cases are met with of a peculiar eruption^ which is 
possibly of the same nature as the creeping disease previously 
described, though larvae were not found. 

The condition is characterized by the presence on the back of 
the hands of a ringed eruption, with markedly elevated, thick. ^ 
angry, red borders. In all the easels the eruption started suddenly 
after" the patient had been gardening and handling turf. There 
may be one ring on several. The skin inside thS rings is normal. 
The rings expand exceiitrically. The patients complain, of the 
extreme irritation, and in all the cases stated that they felt some- 
thing creeping along the red circles, as though a worm had got 
inside in handling the turf. The duriition varies, but it genendly 
does not exceed two or three weeks. 

/Etiology. — The eruption docs not ai)penr to be a form of derma- 
titis venenata, due to t<»uc]ijng certain plants and vegetables. 
Possibly it is due to some larva entering the skin, but so far the 
search for larva: has been fruitless. Ko Irichophyt on-like fungus 
is present. | 

Treatment. — Liq. pliimbi and other soothing applications arc 
generally useless. The, best results arc obtained by continuously 
applying on lint a diluti;d alcoholic <iolntion of resorcin: — 

Resorcin 31. 

Sp. rect. . . Jii. 

Aq.dcst. ad gxii 


Dermatitis Macrogyrata. 

Dermatitis macrogyrata is a rare condition found in Ceylon and 
South India, of unknown causation, kivfT characterized by the 
presence on the palms of the hands of one or two very large gyra- 
tions formed by scaly and crusty 'lesions. On removing tjie crusts 
and scales a. broad shallow furrow can be seen situate in iht^epi- 
dermis. The eruption is associated with pain, sometimes severe, 
but there is seldom any pruritus. The condition \ja most persistent, 
and in our cases neitl\^ fly larvae could be found nor fungi isolated. 
In none of our casies was there history of syphilis, and potassium 
iodide and m^cury had no effect. The treatment is most unsatis- 
factory. Antimycoti^substances, such as chrysarobin and tincture 
of iodine, have no effect. The application m a lotion of liquor 
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I^Wnbi tincture of opium ^.) diluted with 8 ounces of water, 
tfii of dresang soaked in o>5lpet{ cent, oflresoreui, may cause a dight 
improvement. 



Fig. 867. — Dlumatitis Macrogyrata. 


5. Dermatites caused by the Presence of the Imago. 

At tiimjs Iho imi>n!giiate<l |foinalo iasrct burrows iiilo tlu* skin' 
wliik’ the eggs mature. ^ 

A good example of this is Dcrfuatophilu^ penetrans Guerin, 

D<)rmatophlliasis (Jiggen. 

Synoi^ms.-' Nigua (Honduras), Cliiquc (SaJ^'ado^), Chica (('oliim- 
bia), Bicho, Tunga (Brazil). Pique (Argenliiio), Chiqiie (Frcmch 
Colonies). • * 

Deflnltion.— Dermatophiliasis is the invasion of the skfti sind 
subcutaneous tissue by,th<j pregnant feiucilc* jigger .( 7 )crwa/o/>Ai/«s 
penetrans). * • 

Remarks.- - 1 'he home of the jigger is in tropical America, from 
23° N. tOv28® S., but it find its wanderings over the world have been 
sufficiently described on p. 862. At present it is found in South 
America, West and East Africa, Madagascar, Uganda, India, and, it 
is said, China. « 

Pathology. — ^The pregnant female jigg(T piejpces lht‘ skin obliquely 
near the nails and bctwcoh the toes, but it may occur in any part 
of the foot, and even on the arms, scrotum, and face. All butfthe 
last two se§;ments arc embedded in the skin. These last segments 
plug the orffice and discharge the eggs. 
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Symptomatology. — ^The symptoms begin with itching and irrita- 
tion, generaUy in sozi^e part of the foot, especially the toes, and 
often under the toe-nail. On inspection, a small dark dot (the last* 
two abdominal segments of the parasite) is noticed in the ^in. If 
left alone, painful inflammation and suppurjition develops around 
the distended abdomen of the parasite, giving rise to a sweUinjg 
which may attain the size of a small pea. in the centre of which is 
seen a depression containing the Mack dot, and, finally, ulceration 
takes place, and the body of tlie parasite is thrown off, but not 
until all the eggs are laid. 



Fig. 868. — Dermatophiliasis. (After Newstcad.) 

a, Group of jiggers; b. isolated Jiggi-ri ; r,- pits left by jiggers; 
d, lateral view of jiggers deep in the skin. 


When the parasite liasbeen dislodg(‘d by t ri atnient or suppuration, 
a small ulcer is left, which is very liable to .septic or other bacterial 
infections. These infect ions may lead f o phagedama , gangrene, and 
tetanus. When tin* feet are badly affected, wallciiig is impossible, 
which is of espociAl importance in carriers and njitive troops. 

Treatment. — ^The treatment is t he careful remox'al of t he little insect 
with a clean needle, after rubbing weak carbolic ointment (iper cent.) 
or lotion (i to 2 per cent.) into the foot, and cleansing and dressing the 
little wound antiseptically with a lotion of perchlaridcj)f mercury. 
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In cases of lAavy infection, Quir68 recommends the use of petroleum, or 
of an ointment consisting of salicylic acid i part, ichthyol 4 peurts, vaselin 4 
•parts. • • 

Prophylaxis. — Prophylaxis consists in keeping the house clean, 
and pigs, poultry, and cattle kept away therefrom. High boots 
should be used, and especial care should be taken not to go to a 
ground-floor bathroom with bare feet. The feet, cjjplbially the 
toes and under the nails, should be carefully examined every morn- 
ing to see if any black dot can be discovered, when the jigger should 
be at once removed, and in this way suppuration will be prevented. 
It is advisable, also, to sprinkle the. floors with carbolic lotion, 
Jeyes' fluid, or with pyrethrum powder, or with a strong infusion of 
native tobacco, as recommended by Low and Castellani. 

II. CHILOPODE DERMATITES. 

Centipedes, when they bite, cause local itching followed by intense pain, 
which spreads over^he whole limb when the bite is on an extremity. A red 
spot appears at theaite of the bite, and this enlargestind becomes black, and 
is somei^imes associated with lymphangitis, adenitis, head&chef vomiting, 
dizziness, irregular pulse, and mental anxiet3'. 

The treatment is to bathe the parts with a solution of ammonia (f in 5 
or I in zo), and to applv a dressing of the same solution, amt if there is much 
swelling an ice-bag, while if the pain is severe, an injection of morphia may be 
necessary; while later, fomentations are rerpiircd lor the loial inflammation 
(sec also pp. 217-218). 

m. ACARINE DERMATITES. 

The A carine Dermatoses include the skin lesions caused by the ticks 
and mites. The tick bitesarc described on pp.215 and 217. The mites 
(pp. 690-693 and 724-732) which most commonly attack man arc:— 

D£KMANYSS 1 NA£. » 

Dermanyssus do Geer, I77»S.» 

Dermanyssiishirudints Hermann, 1804.- - TJicsc mites produce' 
a papular eczciuaious dermatitis in poultryincn. 

Holoth^us coccinella Gervais, 1842, cause a swelling in the 
part attacked. 

TROMBinil).£. • 

Microtrombidium akamushi Brumpt, 1910, is the cause of 
Tsutsugamiislfi diisease. 

Microtrombidium holosericeum Linna;us! 1746, haS a larva 
(JLeptus autumnalis) whmli causes irritation in England in 
‘the autumn, and is called the harvest mile. As a fairly 
effective preservative for this pest the following may be 
used: — Oil of lavender niviii., spirit of camphor nixxx., 
oil of eucalyptus 3i., soap liniment ad Ji. 

Tr<mbidium tlalsahuate Lemairc, i86;f, is The tlalsahuate of 
Mexico, which, witli the aUied species called the*balata 
mite of theGuianas, are well-known plagues, burrowing*into 
the ^in, and causing intolerable itching and painful little 
blisters; but the zoological names of these, as well as of the 
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* pon d'agonte' of Guiana, the ' niaibi ' of New Granad^, the 
' Colorado ' of Cuba, the ' mouqui ' of Para, and the ' b&te 
rouge * of Martinique and Honouras, are 'not known. * 

TronMUtm wtekmatmi Oudemans, 1905, is the genone of 
Celebes, whose larvae attack man, burrowing into the skin 
^ just described above. 

TrotHbidium vandersandei Oudemans, 1905, is the. gonone of 
New Guinea, which acts like T. tMcAma«K«. , 

The L«ptus stage of an unknown Trombidium is reported 
in North Queensland. 

Tetranychid.®. 

Teiranychus ntolesiissimtts Weyenbergh, 1886, causes severe 
itching in the Argentine and Uruguay during the months 
Decqpnbcr to February, by thrusting its hypostome into 
the ^n, and thus causes ‘ Bicho-colorado itch.* 

P^UPOPIDA!. 

Tydeus tnoleslits Moniez, 1889, is the cause of ' Guano itch.' 

TARSCgIEMin.fi. '■ * 

Pediculoides ventricosus Ncuport, 1850. is the cause of 'grain 
itch,’ and being a parasite of the pink bollworm of cotton, is 
found in cotton infested with this pest, and from this 
source has attacked persons handling the infected cotton in 
Egypt and England. 

Tarsonemiis uncinatus and T. intectus arc also known to 
attack man. 

TYROGLYPIIIDfi. 

Tyroglyphus tongior Gervais var. casiellanii Hirst. 1912, is the 
cause of ‘ copra itch.’ 

Tyroglyphus siro Linna:us. 1758, and Aleurobis JaritUB dc 
Geer are belie\ld to be the cause of 
vanillismus. ' 

Glyciphagus prunorutn Hermann is the 
cause of ‘ ^ocer’s itch.' 

Bkizoglyphus parasiticus Dalgetty, 1901, 
is thie cause of a type of so-called 
, ' coolie itch ’ of the feet. Bell states 

that it causes a large circular super- 
ficial sor® on the sole of the foot. 

*This is produced, by numbers of the 
parasite invading the sl6n. 

SARCOPTIDfi. 

Sarcoptes scabies var. hominis Linnaeus, 

1758, is the cause of scabies in man. 

In addition tp this common parasite, 
there are several varieties, usually 
occurring in the domestic animals, 
which may at times attack man — e.g., SaraMes scabiei var. 
cants, found in the dog; 5 . sedbm var. 0m in the sheep; 
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S, scttHAei var. equi in the horse; S. scabiei var. suis in the 
pig; S. $cabiH var. auchmia in the lama; 5. scabidi var. 
eamdi in the camel « 

JVeteA'ss caH var. cati Hering, 1838^ found in cats, may occur 
in man. 

Demodxcida. 

Demodex foUiculorum Simon, 1842. is said to be th^ cause of 
c^ain inflammations in seborrhoea. Some authors con- 
sider them to be of importance in the carriage of certain 
diseases, such as leprosy and cancer. 

Rar^ AcarifUB, which attack man occasionally, are Trombidtufn 
siriaHce^ Heim and Oudemans, 1904, on fowls and dogs; T. ameri- 
cmim Riley and T. irritan ; Metatrombidiutn portceps Heim and 
Oudemans, 1904, on fowls and dogs; Microtrombi^um mcridionale 
and Af . pusillum Hermann. 


« Copra Itch. . 

Definition. — A very pruriginous dermatitis, found fii people 
handling^ copra, and caused by Tyroglyphus longior Gervais jvai. 
casteUanii Hirst (p. 729). 

Historical and Geographical.~ 1 'his dcTinatitis was described by 
Castellani in igii, who observed it in Ceylon in people handling 
copra, and considered it to be due to /in /icarus-like parasite, swarm- 
i^ in many samples of copra. He sent the specimens of the para- 
site to Hirst, who described it as a new variety of Tyroglyphus — 
Tyroglyphus longior Gervais var. castdlanii Hirst. 

Castcllani's researches have been recently confirmed by Graham 
Little, Whitfield and Ditlevsen. 


flBtiology. — The 
mite is present in 
huge numbers in 
certain samples of | 
copra, and may occa- | 
sionally be found on 
the skin of the 
patients, but remains 
on the skin only 

temporvfly, as it 3^^ — ^Microphotograph of thb*Tyrogly- 

does not bury itself. wius of Copra Itch, (x 40.) 

It appafently induces 

the*aermatitis in the same manner as Pediculoides vmtficosus 


Neuport, which lives in diseased cereals, produces an eruption in 
persons handlin^such cereals. 

Exporimontal Reprodf 4 Ction . — When coprar dust containing the 
mite IS rubbed into the skin, itching frequently begins very .shortly 
after, and twenty-four to forty-eight hours later an extremely 
pruriginous urticarial or papuloid eruption often develops. The 
same result is obtained by picking the mites out of copra oust and 
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placing them (alone, without any dust) on the ^in under a covering, 
such as a piece of lint kept in place by a bandage. The pustular 
stage did not occur, bdt this being due to scratching and secondary' 
pyogenic infections, there was no time for it to develop, all the 
people refusing to go on with the experiment after the second day. 
Some individuals seem to be unaffected by tlic presence of the 
mite or tfiev:opra dust containing it. 

Symptomatology. — ^'riie hands, arms, legs, and 'sometimes the 
whole body except tlie face, present fairly numerous, very prurigi- 
nous papules, often covered by small, bloody crusts due to scratch- 
ing; papulo-pustules and pustules are also generally present. The 
eruption has no tendency to spontaneous cure while the patient 
goes on working in the infected mills. 

Diagnosis. — On superficial examination the condition may be 
easily mistaken for scabies, but burrows are not present and the 
two parasites are very different. 

Treatment. — The best treatment is the daily application of 
/i-naphthol ointment (5 to 10 per cent.). The .action 111 these cases 
cannot bo compared* to what t tikes place, in scabies, because in copra 
itch the acarus-liko jiarasite remains for only a sliort time* on the 
body, and in most cases when tlie ointment is applied at night the 
mites arc no longtT there. It may act as an antipruritic antisc'ptic, 
and in this way diminish scratching and secondary pyogenic in- 
fections. It is probable also that a small amount of the ointment 
may remain 011 tlie dcin after the morning balli and be repelkml to 
the mite, in this way preventing the dailj" reinfection which other- 
wise takes place. 

Grain Itch. 

Synoiwms. — Straw itch, liarley itch, Drrm.'itj1is Schamlx'rgi, Urticarioicl 
Dermatitis, Dermatitis Ditro}x;nolu.<», Aim-overidis, Acara Dorniatilis urti- 
carioidcs, Schamberg’s diseastf, Straw>inattrc's.s disease, Cuttuji-seeci Dermatitis. 

• Definition. — Gr.ain itch is a dermatosis eausid b}* Pediculoidcs 
ventricosiis Neuport, 1850 {vide Figs. 343-345, p. 728). 

History. — During the last fifty to sixty years tliis disease has been 
recognized in Europe, but only since 1001 in America, when Scliam- 
berg describcdiit. In 1909, Goldberger and Schamberg found that 
it was.caused by the same mite as in fenrope. Since 1914, when 
Willcock dnw attention to the matter, it has been well known to be 
present in cotton segi inf(*sted with tin* pink ftollworm, of which it is a 
parasite, find from which it has passed t o man t o Egypt and England . 

CUmatdogy. — It is found in AlJ^eria, w'hero it is commcpi, and in 
other parts of Northern Africa, in Italy, and it is said to ocepr in 
India. Cases have also been rt'corded from Franco, England, Austria, 
and Germany. In France there was an epidemic as long ago as 1850 
in Bordeaux. In 1867 some cases were found in the department of 
Indre and in 1872 in tlie. Canton of Crcom 

^tlOlogy. — ^The disease is caused by Pedictiloides veniricosits 
Neuport; which usually feeds upon the wheat-straw worm {Isosowa 
Riley), the joint worm {Issoma tritxci Fitch), the Angou- 
' 'ittiois- grain moth {Sitoiropa cerealeUa) and the caterpillars of the 
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cotton moth {Gehchia gossypietta). The mite attacks people; it , 
attaches itsdf to the skin by its sucking discs and claws, and prob- 
ably injects sohie irritaing substance into the skin while attempting 
to obtain nourishment. 

Symptomatology. — ^'Fhc mite causes an urticarial aind papuloid 
eruption on the breast, arms, fac<‘, neck, and shouldc^ of persons 
handling corn and barley, or cotton seed, which has no^endency to 
spontaneous cure while the people continue to handle the infected 
grain. The symptoms begin after an incubation of twelve to sixteen 
hours with itching and the appearance of wheals surmounted by 
vesides, which are usually about the size of a pin’s head. These 
vesides may at times pustules in a few hours. Severe cases show 
febrile symptoms, vomiting, and albuminuria. 

Diagnosis. — The presence of an eruption somewhat resembling 
lichen urticatus in people handling grain or stra^ or cotton seed, 
or sleeping on new straw mattresses, should always arouse suspicion 
of the presence of this mite, and search for it should be made in the 
grain or straw or cotton seed. , 

Treatment.— The ircatmcnl consists in removal* of dlie cause 
of handling the infected grain — aiul the application of soothing 
lotions, such as calamine lotion, or a dilute carbolic acid or acetic 
acid lotion. 


Scabies. 


Synonyms. — Scabrities, Psora (term wrongly applied), Itch, 
Courap (=itcli Bontius), Scabies indiai (Sauvages), La gale 
(French), Kraetze (German), Sarna (Madeira), Scabbia (Italian). 

D^idtion. — Scabies is an infection of the superficial layers of the 
skin by the female of Sarcoptes scabi&i var. hominis (Linnecus, I 75 ®)' 
which, making a minute opening into the horny lay^, forms a 
burrow more or less parallel to the surface, and in so doing causing 
itching. Secondary lesions arc vesicles .(of which the most typical 
is at the far end of the burrow, immediately beyond which lies the 
acarus), scratches, scabs, pustules, and a superficial dermatitis. 


History. — ^Aristotle apijcars lo have known the itch ins^t, but if thkis true 
the knowledge was lost, aiicW:crtaiDly Avenzoor in the twefitb century 
the credit for discovering or rwliscovcring it. Scaligcr, in 1557, descrioecl it 
as being globular in form and so minute as to be scarcely perceptible. He says 
that the people of Turtn colled it scirro, while in Gascony it was hnownas 
brigant. He also described the burrows, and in ' Kxercitatio 294* Suwi- 
libus,' numero 7, he stales that w^cn extracted it shows a certoin amount 
movement, and when crushed between the nails causes a slight noise ina 
emits a little fluid. After this it was dc.scribed by Ingra.ssiiis of Naples, by 
Gabucinus, by Tobertus, by Aldrovaiidus, but more especially by M^fiet 
in his* Insectorum/ completed in 1589. In 1654 Hauptmann, who called the 
acari* Reitleisen,* published the first figure of the mite in 1654 and again in 
1657. He was followed by Haffenreffer in 16O0, by Heintkc in 1.O7S. who gave 
extraordinary Dlustrations of the arachnid, and oyTEltmuUer 
illustrations arc recognizable. In 1683 Bonomo and Cestoni puMishM 
letter to Redi on the subject, and in 1702 this j^mmumcatoft^ 

Mead befpre the Royal Society.and published in the P^sophic^Trans^tooa. 
Bonomo described and figured the egg. He was follow^ by Morgagni ih to 
tiftv-fiftlb letter, Book IV., by Bonanni in 1691; by Linnmus in 1767. who 
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named it Acarus in his ' Syatema Natuxm,' calling it Ac^fus ejfuicerans^ fet 
earlier in * Entomologu Fauns Suedes * he termed it Acarus humasius atiih 
cuiansus, and in the tnirteenth edition of the ' Systema,* 1788, Acarus siro ta 
sepaxated from Acams seaHHei. It was described by Schmsfier in . 1766. hy 
DeGeer in 1778, by Fabridusin xySo. by O. F. Miiller in 1776, and l^lAtreUle 
as Sarcoptes kominis; by Baker in 1744, by Casal in i7Giz» by mchmaa in 
1786, and by*Adams in igo5. Adams says that in Maddia there ia a disease 
due to ou^<^ which is not itch, being associated with fever, but is due to a 
small animaloile. Excluding the observations (sic) of Gal^s we. next come to 
Gras* pamphlet which appeared in 1834, and to Ramairs work which was also 
published in the same year, and which established firmly the belidf in the 
arachnid. 

In 1861 Fucrstexiberg wrote a monumental work on the subject 
eiititlcd ' De Kratzmilben dcr Menschen und Thiere.' Finallyi 
in 1915, Charles Singer wrote an interesting history of the small 
animalcule. Notwithstanding all this scientific work, the derma- 
tologists were for*long sceptical as to the causal action of the small 
p^asitc — s.g., Bateman — ^but Erasmus Wilson, in 1842, was quite 
clear on this point. 

Climatology. — Scabies is known all over the world, and {has local 
names in alHoc^lities. ' It is very common in the tropes, and is more 
frequently met with in the low country than in the hills. 

/Etiology. — The causal agent is the* mite Sarcoptes scaUd var. 
•hominis (Linnaeus, 1758), which lives on the siu-facc of the skin, but 
after imj^egnation the female burrows into the epidermis, making 
a little orifice marked by slight fraying of the horny layer. From 
this orifice it slowly works its way more or less parallel to the ^in, 
but penetrating deeper and deeper. In so doing it deposits faeces 
and eggs along the burrow, wliilc the mite itself lies buried in the 
horny layer at the far end of the burrow and just beyond a small 
vesicle, which often marks its position. It may be obtained by 
opening the burrow by means of a fine needle until it reaches the 
grey speck which marks tkc mite, which can then be extracted. 
The female finally dies in the burrow^nd the males arc believed to 
expire after copulation, biU the species is kept in existence by the 
eggs, wliich produce six-legged larvaj in some four to eight days. 
These moult several times, and then become the eight-legged nymph, 
without fully developed sexual organs, which finally becomes the 
sexually mature* mite. The adult female is 330-450 microns in 
length, bfit the male is smaller. 

More rarely ' scabies ’ may be caused by Iheimite belonging to an 
animal, but»the infection in this instance does not last long. 

^ The vesicles and the irritation are thought to be caused by ex- 
ertions from the mite. • 

Inaction generally takes place by contact, and hence is more 
common among the poor, who are crowded together, whereas in the 
ebases it usu^ly begins about the generative organs, and is 
tnought to beispfead by sexual intercourse. 

primary symptom is itchii^, especially 
/When Wami and when in bed, while the first clinical si^ is a small 
: ]|ipe on t1^ aorface ot the ^in, and which may be reddish. If this 
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litfe is carefvlly examined with a lens the orifice of entry may be r ' 
loond as well as a minute veside at the farther end, but this may 
be ubsent. Jtist beyond the end of the<>urrow a small body of 
grejHdi altering appearance mav be seen in the depth of the epi- 
demistf eanminedDymeansof alens. This body is the mite. 

In addition to these primary lesions secondary signs may be viable 
in the form of scratches, papules, pustules, and cvei^ eczematous 
patches 

^ The primary ates are between the fingers, the wrists, the ulnar 
ade of the hands, the elbows, the front of the armpits, the nipples, 
the umbilicus, the penis, the gluteal regions, and between the toes. 

In the tropics in cleanly people it is often confined to the scrotum. 
Diagnosis. — ^The characteristic signs are the burrows and the 
distribution of the eruption, while the basis of the diagnoas is the 
discovery of the mile. 

Treatment. — Qrdei' the patient to take a hot bath and to scrub 
himself all over with soap and water, and then to rub all over the 
body sulphur .ointment of the British Pharmacopoeia from the • 
margin of the hairy scalp to the soles of t^e feet. > Next day only 
the face is washed, and that niglit more ointment is rubbed in, and 
the same treatment is applied another night. Then on the fourth 
a hot bath is taken and all the clothing and bed linen changed! 
the old underclothing and bed linen being disinfected by being placed 
in boiling water. 

This usually cures the eruption, but a recurrence m^y occur in 
about a week if any ova have survived, and may require a repetition 
of the treatment. 

The sulphur oihtment may cause a slight dermatitis with itching, 
which may be mistaken for a recurrence of the affection. In order 
to cover the odour cf the sulphur a few drops of oil of lavender may 
be added. * 

Prophylaxis.^ — Every persan suffering from itch should be care- 
f ally and promptly treated in order to avoid epidemics. 

The horse, sheep, dog, cat, wolf, fox. pig, poultry, and many other animals, 
sufier from scabietic conditions due to mites more or less ebsely allied to the 
Sareoptes scabici of man. These mites may occasionsjly be transferred to 
man, and induce a derma^tis which clinically may resemble scabies, though 
as a rule much less severe. * 

IV! NfeMATODE DERMATOSES. , 

Several spraies of the Nematode cause dermatoses- riA- 
diiis tiMUw Blanchard, 1885 (p. 627), Strongyloides stercoralts Bavay, 
1876 (p. 028), Filaria bancro/H Cobbold, 1877 (p. 633), Onehoeerett 
volwdus Leuckart, 1893 (p. 649), Loa loa Guyot, 1778 (p. 645}, ■ 
XgMMfilaria %eorgiana Stiles, xgo6 (p. 642), AncyUisUmA 
1843 (p. 666) « and Necator ameritams Stiles, 
lie most important of these is the dermatitis cauaediiy the tw^:' 
last-named worms. This dermatosisis described under the head^; 
Anikylostmniaas on p. 1764. it'. . 
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V. CEJSTODE DERMATOSES. 

The cestode dermatoses arc usually due to Sparganum prelifer 
Ijima, 1905 /p. 606), which produces nodules in the skin, which are 
associated with considerable swelling, thus giving rise to an appear- 
ance not unl&Q elephantiasis. In addition, there may be an acne-like 
eruption all over the body, w'hich is very irritable and causes 
pruritus. On scratching the papules and producing excofiations 
the worms may escape, while on incising a nodule a cyst, with one 
or two worms embedded in slimy jelly, or a watery fluid, may be 
found. 

After lasting for some weeks or months the cyst walls become 
firm and thick, and so encapsulate the worms. The condition may 
last for years. There is no known treatment. 
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CHAPTER XCVII 

DYSIDROSES AND DYSTROPHIES 


Hyperidiosis — Bromid2x>sis — Chromidrosis, etc. — Dysidroses: lYickly heat — 
Cheiropompholyx — Dysidrosis cxtoliativa — Dystrophies : Leucoderma 
— Albinism — Melung — Chloasma bronzinum — Dermatosis f cstonata 
frontalis — Dermatosis nigro-circina la — Ochrodermatosis — Mclanonychia 
— Xantl oderma areatiim — Mongolian spots — ^'tattooing — Ainhum — Sym- 
metrical palmar erythema — Acrodermatitis vesiculosa — References. 

. HYPERIDROSIS. r 

Remarks. — -Vhis condition, as well as bromidrosis, is a cosmopoli- 
tan one, but for climatic reasons both are so common and important 
in the tropics that a short account of them is given in this ch^ter. 

(Synonyms. — Idiopatliic hyperidrosis, Tdrosis, Polyidrosis. Ephi- 
drosis Sudatoria. 

(Symptomatology.-— Excessivt* perspiration may be generalized or 
loc^ized. In the latter case it is generally syininctrical, the regions 
most frequently affected being the axillary regions, hands, feet, 
and genital regions. Other rc'gions may be affecti'd. In one of 
our native assistants during the hot season there is an extremely 
severe localized hyperidrosis of the anterior region of the neck, 
the sweat falling down contiriually in large drops. 

. SymptomaHc Hyperidrosid,~lLYi\s occurs in many tropical diseases, 
especially in mahuria, Malta fever, etc. Localized one-sided h5q)er- 
idrosis has been observed by us in some castes of framboesia. 

Prognosis. — In the idiopathic type the prognosis is good, the 
condition disappearing when the hot season is over, but it is often 
associated with prickly heat. « 

Treatment. — ^For the general hyperidrosis common during the 
hot season we are not in favour of any dr^isli/: internal treatment 
such as the administration of belladonna. In fact, we think it 
may be dangerous to stop suddenly this hyperidrosis, which is in 
reafity merely a physiological fact. For such cases we simply recom- 
mend using some potassium permanganate, or cyllin, or a Uttie 
menthol alcoholic solution in the daily bath, and dusting of the 
l^y with any simple antiseptic powder, such as zin(: oxide, starch. 




. In re^y sevore cases of generalized hypaimrosis, beUadoima or 
atro{H& may be administered; bat they stop the secretion only 
. for a time, and must be pwdi^ till unpleasant symptoms atipear. 
Sn^nr and add drinks have Kttle effect, but they an mum' 
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less. Sulphur is occasionally given, by us in cachets (3 grains) 
thrc^ times daily after meals. » 

In locali2sed nyperidrosis the treatment varies according to the 
'parjfes beii^ non-cxcoriatcd or excoriated. In patients not present- 
ing excoriations, naphthol or salicylic or formalin-alcoftolic lotions 
(i per cent.), followed by a salicylic, boric, or tannqfcrm powder, 
.-are. very tiseful. If there are excoriations or inflammatory signs, 
no ^dholic lotions should be used, but merely water solutions of 
boric ^id (2 per cent.), carbolic (i per cent.), permanganate of 
potassium (i in 4,000), and occasionally hydrogen perchloride 
(I in 2,000 to I in 4,000), after which a salicylic or boric powder 
is applied. It should be always rememlxa-ed lo sprinkle with the 
same powder the socks, shoes, and undergarments. 

BROMIDROSIS. 

This term is used to demote offensive sweating. 

Mitlology. — had odour seems to be jjliu^ to the growth of 
various bacteria, as observed by Thin, and is due not *only to the 
sweat, but also, and probably in a higher degree, lo the sebaceous 
secretion. The condition is V(Ty common in native raees—megroes. 
Indians, and Chinaimm ; most natives seem to liave it to some 
extent, in fact. On the other hand, howevix, it is lo he noted that 
certain natives stat(‘ that they can detect in almost every European 
a special, disagi'ceable odoiu-. Certain authoritic^s are of opinion 
tliat each race has a recognizable different odour. 

Symptomatology.- -As a rule, when the sweat has an offensive 
odoiu*, there is also h3T;)eridrosis, but in ccTtain cases the quantity 
of sweat is not more than usual. The condition is usually localized, 
occasionally general. The situation of bromidrosis is, in order of 
frequency, the. feet, the axillary rogioiib', the perineum, and genital 
organs. When tlie condition affects the feet — the commonest 
localization — the odour is most offensive, and lias been compared 
to that of putrid chccsc. When it affects the axillary regions, the 
odour is offensive, but as a rule is of a different character. 

Symptomatic bromidrosis has been described in pint4i, in certain cases 
of Madura foot, in acanthosis nigricans, after eating certain foods, etc. 

In contrast to bromidrosis, cases have been described oE certain individuals 
liaving a pleasing sm^lftg ^eat, with the odour oU violets or musk. There 
is a tradition that certain saints exhaled a pleasant odour. 

Progpods. — ^Except in thosc*cases when the bad smell is due to 
accumulated dirt — ^when a thorough washing with carbolic soap 
will cure the condition — ^bromidrosis is not of easy cure, but the 
bad smell may be hidden in various ways. 

Treatment. — ^This is the same as for hypeydrosis, but formalin 
lotions (i to 3 per cent.*), alcoholic or watery, are especially useful, ^ 
Lysoform (2 to 5 per cent.) is efficacious, .^terwards a powd^' 
such as ac. salicyl. gr. x., talci Si., or«c. bortci 5i., talci §i., diould 
be used, and some boric acid should be sprinkled in the socks and 
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also in the boots. If there are excoriations, formalhlf should not 
be used, but instead hydrogerfporoxide (lo p<T cent.) or potassium 
permanganate (i in 4 ,ooh), follow^l by boric powder* or a demAtol, 
xeroform, or tannoform povrdtT (3i. ot any oi these drugs to |i. of. 
talci). Internal treatment is not of much use, but sulphur (gr. iii.) 
three time^daily may be tri«d. dne of ns had good. results in a 
case by the adbiinistration »)f in otropin, .i;r. x., thrice daily. 

Ghromidrosis. 

The term is applied to roloiired excretion of sweat or sebum. The condi- 
tion aUccts in most cases the ainipits. but castes liave been described affecting 
the face, chest, abdomen, inguinal regions, luinds, and lect. 'I'he colour has 
been described as black, blue, red. gretn, yellow, and \iol(.t. • We have per- 
sonally observt*d only two t a.-'Os of chroniidrosis. I ii lx)th t he axillary regions 
were affected, the colour was britk-retl, and the sweat stained the clothes rcil. 
In one of the case.s fl was due lo /i. protli^ivsits, in the other lo a red pigment- 
producing coccus. 

Phosphoridrosis. 

Synonym, — Phosphorescent sweat. 

This coiuhtuin has bees described by Kostor and otborsfbut is vciy rare. 
In one case it wsf^ slated that it appeareil after ealmg phosphorcscciil fish. 
According to Ueycniik the phosphoi escein e is duo to plioto-bactena. " 

Uridrosis. 

Small white ciys'tals, forming a sort of honr-frost, are present on the skin, 
due to exLietioii bv the skin of urinary conslilutiits. especially urea aiicl 
cliloridos. Nash records several case's o'l a whitrsh deposit on the skin in 
native children and natives, which, .uioiding to sornc‘ authorities, may have 
been the same condition. 

Hamatidrosis. 

Several case's ol IryperidroMs w'lth red blf«id cells and leucocytes in tlic 
swe^at hfive bc'eii pLicc'd on remrd. 

Anidrosis. 

Idiopathic total anidrosis. or^abseme ol .sweat, is exceedingly rare, but a 
diminution in the secretion ofSwc'al i.s olteii ob^e^vcd. There arc people in 
whom the bringing alxiut of pci>piialioii by hot-air baths and drugs is very 
difficult. 

Symptomatic anidrosis is present in leprotic patches, and may be of diag- 
nostic value. It is seen also in stlcrodermia, general or circumscribed 
'’(morphaQa}. and ii^xeiodcimia. '1 lie secretion of sweat may be much de- 
creased in diabetes and ccitain nci'\ous conditione. 

DYSIDROSES^ .. 

* PrieMy Heat. 

Synonyms. — Lichon Tropicus, Suilamina Papulosa, Miliaria 
Rubra, Miliaria Papulosa, Salpullido (Cuba), Calor Picantu (Minorca), 
Humon El^Nil (Arabic). 

Deflldtton. — Prickly heat is a papular or papuloArcsicuIar eriip- 
marked prurilais, and associated with profuse sweating. 
IMrtClbiltion. — ^Thc condition is found all over the 
2 and ^iHropiGs. It may be observed also in temperate 
during the hot scafon, f%>ocially at sea-batliing places. 




DYSIDSOSBS 


ms-"' 

.. .. litis described the ^ection in his work, ‘De 

ttedicma Indonim ' ; Cleghorn in hfii^ook. ‘ Diseases of Minorca,’ • 
idtiittifies it with sodaimina; he states that me tenn used in Mmorca ' 
to indicate the eruption was ctdor ^cattle. Willan, Johnson (xSzx) 
and' otjier Engli^ observers described it in India and other tropical 
conntnes ^th the term Lichen tropicus. Armand in z8|^ describes ' 
'it in his book, * L’Alg 4 rie Medicate,' using the name^Ltchen miliar 
prmipHosus ; he mentions that sea-bathing often increases the 
seventy of the eruption. Mestre, in Cuba in 1862, wrote a very 
oomplete paper on the condition; he uses the term ‘ ^pullido.' 
In more recent times the (Tuption has been studied by Robinson, 
Torok, Durham, and many others. 

/Etiology and Pathology. — PoHtzcr considers the disease to be due 
to the obstruction of the flow of sweat brought about by the cells 
of the epidermis swelling by imbibition from the ‘excessive sweat. 
Pcarse considers it to be due to an acute distension of the sebaceous 
glands by their own secretion. Robinson states tliat the inflam- » 
mation is abouh the sweat-pore, while, according to Tdruk, it has 
nothing to do with it. In our experience, the inflammation is n^ 
alwa}^ about the sweat-pore. 


Durham believes prickly heat to be an infective disease, caused by a minute 
actively motile amoeba ;,lus results, liowcvcr, have not been confirmed. 

Symptomatology. — ^'fliis affection is extremely common in tropical 
countries, especially in now arrivals. The eruption consists of small 
pin-head papules, which maj’' enlarge to the size of a millet-seed, ahd 
even larger. The papules arc generally conical, angry red, and often 
occupy the orifices of the sudoriferous follicles; they arc occasion- 
ally topped by a small vesicle, the contents of which may later, 
occasionally, become purulent. Besides the papules, rosrola^ke 
spots arc often seen; these in some caScs may coalesce and form 
large crythemajous patches. Occasional! niiiiut e glass-like vesicles 
of sudamina ciystallina are also present. The eruption is found on 
the parts of the body. where the patient perspires most. It is very 
commonly observed round the waist, tlu* back, chest, arms, and 
forehead; it may extend to the whole surface of tlK'hody, except, it is 
generally stated, the palnfe and soles. In our cxpcriciico. yhen the 
eruption is general, the palms and soles also may be affected ; in such 
situations, however, no papules are found, but oy^y*roscola-like spots. 
We would also call attention to another feature found fn cases of 
acute severe generd prickly hftit eruption: in several such cases 
the orarmucosa and the fauces will appear acutely congested. The - 
conlgestion subsides on the disappearance of the cutaneous lesions. 

Diagnosis. — ^This is generally easy; from eczema it is distin- . 
guish^ by the* greatly increased flow of perspiration, and by 
the absence of any mqist lesions during ifie Vhole course of tjfe 
malady. Our experience is, however, thafr ilk, sopic cafie^true'/ 
eczema— especially of the papular t3ipe — develops on prickly heat 
lesions. In cases of generalized prickly heat, ^th<rosewli|;f i 
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spots on the palms and soles, acute patchy congestiooi in the oral 
mucosa and pharynx, a syphilide must be excluded, for several of 
our patients believed themselves to be affected with sypliilis; but 
the extreme pruritus is gencrtilly sufficient to exclude it. 

Prognosis. — ^As a rule, the prognosis is good, the eruption disap- 
pearing qujckly under proper tr(‘alinent. Tlic patient, however, com- 
plains of t ho severe itcliiiig, wliicli often keeps him awake at night. In 
some few cases no treatment is of any avail, and the patient must be 
sent up 1 0 the hills ; in otliers, crojis ot boils develop, oi* pyosis mansoni 
or impetigo contagiosa may sui)ervone. especiaUy in children. 

Treatment. — ^'fhe i)atient jnusl be kept cool: be should not take 
much to drink, ami should abstain from drinking hot tea. Too 
warm clothing sJiould he avoided; ilanntd ajid wtiolleii tilings often 
make prickly beat woi sc. in such cases silk underclothing may be 
recommeiuled, b'lit not in people liable lo abdominal chills. All 
underclothing nuisi hv changecl at least once daily and alter taking 
any violent (‘xercise. Sea-lKithiiig is injurious. The treatment 
which in our experit’ijc** has answered best is tlie(^ee use, several 
times dailj, of a salicylic alcoholic lotion (ac. salicyl. 5i., spir. rect. 
i^viii.), followed by t ho general applit at ion of a salicylic or boracic or 
camphor powdi-r, s\u li as lu. salir^^l. gr. x.. talci ^i., or ac. borici 3i , 
talci veil, si., or caiuplior gr. xxxv., /.inci ox. amyli aa sss. It is 
better, as a rule, lo avoid greasy preparations. 

After th(' eruption is cured the patient should be directed to use 
some Condy’s fluid, cyllin, or otluT disinfectant in the bath, and 
afterwards to apjjly one of the powdeis meiuioned abo\e. 

The .so-c.'iJlcd * C.'i.sioll.iiirs Joiioi iihk iscil in tlu* JCast, consists of 
monthol gr. x., ac. saluyl gr. ii., ziikj ox 5^^’' ^-alamnuc spirit, roct. gii., 
glycerin. 3i>i ros.'c ad Jvi. It slu idd lx* diluted with llu* same aTiioiinl of 
water when ajiplicd to the laee or when used lor Lhildrcn. 

Cheiropompholyx. 

Synonyms. — Dysidrosis, Poni])holyx. 

This affection is seen in tlu* tropics, and is also mot with in tem- 
perate zones dui ing the iiol season. To Tilbury Tox and J. Hutchin- 
son belongs the merit of having separated ):his affection from eczema. 

.Stiology and Histopathology.- Tilbury Fox In lieved tlic disease 
to be due to aceiimulalion ol sw'eat induced by the blocking of the 
pores of the siidoripai ous glands. The more recent researches of 
Unna, Nornian Walkei, Willumis, and otJiers sliow that the lesions 
are of an inflainniatoiy character; the vesicles are founc^ in llie 
prickly layer, and olteii press to one sale of the sweat channel. 

Unna .d^^'i'lhcd a huciJlub £l.s the caubc of the dibcase. Some authorities 
consKier the conditi<iii lo be of neurotic origin. i 

Symptomatology.^ eruption is found in individuals who 
suffer from hyperidrosis. It is chjiracterizcd by the presence of 
c^epiy seated translucent or opalescent, sago-like vesicles betw'cen 
tfie fingers, and toes; the vesicles are not, as a rule, surroimded by 
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an infiammafbry halo; they very rarely coalesce, and usually do not 
break, but dry up gradually, being thrown off with the exfoliating 
epidermis. The vesicles in many cases are few in number ; in others 
they may be numerous, and the eruption may extend to th(^ palms, 
backs of the hands, and occasionally the arms. There is unbearable 
pruritus, and in some cases, owing to the scratching, an «^zematous 
dermatitis may develop, (^si)ecially bel ween l hr* toes. * 

Diagnosis. — Some authorities st ill maintain that clieiropoinpholyx 
is merely eczema. In our experience, the disease must be s(*parated 
from ^zenia, the princi])al chu-acters of (liffi reniiutiou being the 
deep situation of the vesicles, Hit* fact that they vrry lartily rupture, 
and that, as a rule, they are not surrounded by an inllammalory 
zone; moreover, the parts affeclrd are generally liatlied in sw'eat. 

Prognosis. — TIu* disease is luit a serious one, and, under proper 
treatment, the eruption IumiIs: but the tcuideiicy to I ecur is great. 

Treatment.- -When the vesich's are few in miinbtT, jirieking them 
with a stej’ilc needle, washing th(‘in witli a i)erehloride. lotion (i in 
2,000), followed by the application of a i to 2 pgr cent, naphtliol oint- 
ment, jjives much relief. When the vesi('-les are minttTous, and the 
eruption has spread to the backs of llu* liaiuls and aims, calamine 
lotion, to vrhich a little moulliol and alcohol has been added, answers 
well, or a salicylic alcoholic lotion (ac. salicyl. 3 i., alcohol rect. giv., 
aq. ad sviii.) may be used. 

Dysldrosis exfoliativa. 

This affection, described by Castellani, is closely related to 
cliciropompliolyx. The affected parts— generally tht» palms of the 
hands — are bathed in continuous perspiration, and large flakes of 
epidc rmis exfoliate. In most cases no (‘lieiro])omi)li()lyx-iike vesicles 
arc found; in fact, no vesicles of any tx^ie can be detected. The 
affection becomes cured spontaneously on the patient going to the 
hills or during the cold season, but it is apt to recur. • 

Bathing the affected parts with a resorcin lotion (J per cent.) at 
first, and later, when the desquamation has ceased, the apjdication 
of calamine lotion, is useful. 

Sweat Desquamation, 

Sriiornbcrg has appluil Ihr Umiii * juawation* to the minute 

whitish scales, often arrs^nged 111 iings, and tomd on the palms ol pcrsims 
who perspire profusely. Tlif condition may ot isiwnally be coypfused with 
a sypliilide, Irom which it is difleicntuiliMl b\ 1 h absence ol other syphilitic 
signs, such as eDlargcmeiit of the IVniphatic glamls, cU:., and by tlu: fact 
that it dffiappears on the patient going to the hills. 

DYSTROPHIES. 

Leucoderma. , ^ 

Synonyms. — Leucopatbia, Vitiligo. Acquired lencopathia. Ac- 
quired leukasmus. Acquired achromia, Acquired ])iebalcl skin. Mala- 
dic de ddpigmentation (O’Zoux). 
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Lcucoderma is much more common in tropical couxRries than in 
temperate zon6s. The j^atives of Ceylon and Indialhaveja dread of 

developing leucoderma, and 
look upon it as a loathsome 
disease. 

^Etiology and Pathology.— 

The aetiology is unknown.. 
It is generadly considered to 
be a trophoneurosis. Occa- 
sionally there is evidence of 
hereditary influences, several 
inembcTS of the same family 
being affected. The malady 
may start without any 
ai)parent cause, or in some 
(:as('s may begin after an 
injury, after a burn, after 
too strong «a caustication. 
In fact, the application of 
strong remedies shoiild be 
us('d with care in natives. 
\\’'e have seen leucoderma 
Fig. 871. — Lbucoderma in a Sinhalese patches appearing after the 
Woman. tipplication of pure formalin, 

Piiiches of leucoderma may 
develop also in chronic epipliytie .skin diseases, the fungi apparently 
having a deeply disturbing jeffect on the pigment formation. 




Ftc. 872. — Leucoderma of the Hands and Arms. ^ 

Symptomatology.*— Lcuicoderma is characterized* by the presence 
of non*p^mented a#eaS, white, ivory-like, ^or pinkish. The patches 
r^uhdish or oval, with a smooth surface ; they slowly enlarge 
ja&d. Coalesce, giving rise to large, irregularly outlined areas. Occa- 
almost the whole body becomes affected ; more often it is 
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the face and*^ands which are affected, and there may be a certain 
symmetry. Tiye initial patches are often^surrounded by a zone 
of hTOerpigmentation. Occasionally within the white areas small 
dot-uke zones of pigmentation arc left. The hairs of tlie affected 
parts frequently become while, but sometimes remain* of normal 
colour. The white patches do not show any mar l^cb change in 
sensation; there is never anaesthesia; in many cases there is hyper- 
^esthesia to heat and light stimulation. The texture of the skin re- 
mains normal ; occasionally slight atrophic processes may be noted. 
It is usually stated that the 
general health is not im- 
paired. In our exi)erionc<\ 
however, when the patclu's 
are large and sittiatcd on 
uncovered parts of the 
body, especially tlic face, 
symptoms of severe as- 
thenia have befti noticed. 

Mor coyer, the patients 
complain that tliey cannot 
do any work in Uie'siin, 
as they experience a 
burning sensi^ition in the 
white patches, ami tlu‘y 
suffer from giddiness. 

Clinical Varieties — 

Melting (Beta \. — This type 
of leucoderma was first 
described by Ziemann, 
and is fairly common 
among West African 
negroes. It is found also 
in Ceylon, India, and 
Burma, in the last -men- 
tioned country having 
been described by Castoa. 

The affection is always 
symmetric, and attacks 
only the palms or the sokfi, 
or both palms and soles. Fi{r> — Leucodbrma xn a Sinhalesb. 

Small of the skin 

nmVergo a slow prex'ess of depignu'iiTaliou, becoming whitish or 
yellowish; there is no alteration of sensibility. The depigment ed 
areas, which aroi generally of variohs shape, are iiitiTmixed with 
patches of normally pigmented skin, so thei tjie palms ',and jsoles 
present a marmoriform Appearance. 

The disease is clirouic and incurable. It often develops in child- 
hood, and several members of the same family may be affected. ^ 

A variety of leucoderma in the shape of two small, often trianguto. 
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spots, one at each angle of the mouth, has been observed by Pusey 
in a Burmese girl and l^y one of us in Ceylon. The mucosa of the 
lips may also show leucodt'rmic patches. 

Diagnosis. — The diagnosis is generally easy. The patches, in con- 
trast to lepfosy, do not show aniesthesi.n ; from morphaa it is distin- 
guished bytthe absence of any abnormality in the texture of the 
skin; from tinea flava, tinea alba, and pint a, by the absence of any 
fungus. 

Prognosis.— The disease iiia v be said to be incurable. When large 
patches are present, the patient complains often of asthenia, and 
may b«'comc unfit for work, especially work in the open air and sun. 

Treatment. — ^The disease is generally incurable, but the spreading 
of the patches may ])revented. and occasionally a slight improve- 
ment may be btouglit about, in our experience, by an energetic 
arsenical treatment. We generalty give arsenious acid in a pill 
(gr. jiVl three to six times a day. or atoxyl injections (5 grains every 
other day). Gillmore has tried soainin with fairly good results. 
We have seen no benefit from the administration of suprarenal 
extract. as‘‘ recommended by scvrral authors. The white colour 
may be partially hidden by aj>plying a lotion of nitrate of silver 
or potassium permanganate, or by tattooing. • 

Heidingsfclt lias doviswl an insinimont lonsistiiig ol a group of ten needles, 
winch are put in movement by elei trual power. In this way tattooing may 
be performt'd much more ra]uilly tlian by hand. 

Sommer clnims to have cured .srveial ea^es ol leucrxlcrma by injections of 
adrenalin. 


Albinism. 

Syno^ms. — Congenital leucodenna. Congenital leukopalhia, 
Congenital achromia, Congenital leukasniiis. 

The affection is found ifi the tropics more frequent jy tlian in 
temperate zones. It is I haracteri/ed hy congenital absence of 
pigment in tlie skin, liair, iris, and cboroi(l. There are cases, how- 
ever, of partial albinism in whicli only the skin is affected. The 
skin has a milky-white or ])iiikish api)earaiiec; the iris is rose- 
coloured, and the ])upil red. 'I'liere is intolerance to light; hence 
the piipijs will be generally fonjwl to be cdhtracted, and the patient, 
to avoid the strong light stimulus, may go about with the head 
downwards. Nystagjnus is observeil in s^vewil cases. The hair is 
generally ifrhite or ycllowisli-white, fine and* silky. We have, seen 
albinos with red hair. Albim»s are generally poorly built, weak and 
feeble individuals. ' • 

Altiology and Pathology. — The jcliology is unknown. The affec- 
tion is more often observi*d among coloured races than in the wliite 
races. It shows a certain family tendency. It said that cases 
occur more frequently id the offsprings of copsanguineous marriages. 
The histological examination of the skin shows absence of pigment 
as the^ only abnormality. 

^ Treatment.— The affection is incurable. 
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Erythema Solare. 

The effects of sunlight on the skin, including the histology of the 
lesions, have already been discussed in Chapter TIL., i)p. 83-85. 
They are caused by the active effects of tlu* r.iys at the viol(‘t end 
of the spectrum. Tlie skin of the parts exposed becomes 
er3dhcmatous, swollen, and vesicles and bullaj may appear. 
Desqua^iation follows, and the skin is often left pigmented 
(sunburn). 

The treatment consists in applying calamine lotion, and later 'any 
Dland ointment such as simple cold cream. 

' Dermatitis Solaris. 

After repeated attacks of erythema solare — or at times without 
any history of sucli — the skin of th(^ hands and exposed parts 
in planters and other people living an outdoor life, in the tropics 
becomes slowly reddened, and may be sliglitly rough to the touch. 
Freckles and hyperpigment ed spots are genei*dlv present, and not 
rarely small telangi(‘ctasia. In a later stag(' warty •patches often 
appear, and the dermatitis, as noted by McLi'od, may somewhat 
resembl<' the dermatitis produced by X rays. Atroj^liic changes 
may also develop. The condition, which is aKo krunvii by the term 
tropical is somewhat similar what V\\\m\ (.ailed ‘ seaman*s 
skin * and to senile atrophodermia or biotri])Ms (sci‘ ]). 2^X2). 

Diagnosis. --'I'lie diagmisis from pclhigra has alreiidy dis- 
cussed (see p. 1730). 

Prognosis.- -Tlie dermatitis is very obstinate, but generally 
becomes cured s])ontaueoiisly in a cold climate. 

Treatment.— A chant,e to a tempiTate climate is the only (effica- 
cious treatment. E.vposiiri* to the siin is to be avoidc'd as much as 
possible. 

Chloasma. 

Chloasma, which, as is well known, is charact (Tizcnl by ilie presence 
of dark In’ownish or dirty yellowish pal (‘lies, situated roinmonlj' 
on the face, is of frequent occiureuce in the tr()])ies in Europeans 
as W(dl as natives. The pat(di('s ari? plainly (b\tingnishable in the 
skin of Indian and Sinhalese natives, though in African •negro('s 
they may be indistii^uishable. The condition may be due to 
several causes, and the following types may be tnentioneds- - 

I. Chloasma solare (melasma, solare). cine to exposur(' to the 
sun. A similar condition may be dim to exposure to ^ powerful 
light or glare of any kind, arid may oven occasionally (l(‘\ elop in 
people who piiss a long lime on glaciers and fields of snow. Clilojisma 
solare is found among Europeans, half-cast('s, and also in natives. 
In natives who wear clothes it is easy to secj ih?Jt the parts exposed 
to the sun arc darker. The condition is generally found jon tlie 
face, and it may be diffuse, or one or two small patches only may 
be present. The colour varies from a slight yelJowish-hrownish 
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to a deep black bronzine one (see Chloasma Bronzinux&). On close 
examination it will be iound that often patches of hyp^igxnonta- 
tion are seen side by sid#or alternate with patches of 'dc^pigmentation 
of various degree, but generally slight. The patches of cliloasma 
solarc may appear quite suddenly withoii being preceded by 
erythema solare; in one of our cases they appear^ on the fore- 
head twenfy-four hours after a motor-car drive in the midday sun 
without the hood on; in another, a European lady, who had a 
very delicate skin and was used to wearing gloves, very dark 
hyperpigmented patches appealed on the back of the hands an4. 
wrists twelve hours after exposing her hands without gloves to thd' 
midday sun. In addition to hyperpigmented spots, depigmented 
patches also developed. 

2. Cliloasma calorleum, from exposure to heat, or possibly the 
glare of iires. We have seen it several times in stokers. 

3. Chloasma traumatlcum, from mechanical irritation of any 
kind, scratching, etc. 

4. Chloasma toxiemn, due to irritating drugs, as, for instance, 
after a blister.* 

5. Chloasma symptomaticum, as, for instance, chloasma ntennum, 
found during pregnancy or during chronic diseases of the female 
genital organs. Chloasma uterinum is quite common in Sinhalese 
women, and is plainly distinguishable. 

6. Cliloasma malarlcum and kala-azar chloasma, an important 
type of chloasma symptomaticum, is found in patients suffering from 
clironic malaria and kala-azar. A diffuse type of hyperpigmenta- 
tion observed in clironic malaria and closely resembling Addison’s 
disease has already been described (see p. 1180). 

Hyperpigmentation may occur also in syphilis, leprosy, tuber- 
culosis, diabetes, and many other chronic diseases. 

In India a ‘ pigmentary fever ' has been described of short 
duration, and said to be characterized by the appearance of hyper- 
pigmented patches on the face (see p. 1461). 

Chloasma Symmetrlcum. 

• 

' This condition, which has been desfribed Castdlani, is often 
met with in Sinhalese, who greatly object to it. It is characterized 
by the presence of Jwo dark brownish chloasma patches situated 
symmetri&lly one on each cheek, generally on the malar region. 
In some cases, in addition to these two patches, a third one is found 
on the nose. The colour of the*patches is generally dark bi'ownish, 
very rarely bronzine. The causation is unknown; it does not sdem 
to be congenital. No treatme^ is of any avail. 

* tsUioasiiiJk Brondnum. 

Tttis somewhat rare aficction'is met with among natives asvrdl 
as Europeans in India, Ceylon, the Malay States, China, add other 
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tropic^ coufttries. It was first observed by Caatlie, who called it 
* topical mask,' and was later described by* one of us. 

' Jlraology. — ^This is unknown, bill a life id the open air with daily 
. tong exposure to a tropical sun is appartiuly an important pre- 
disposing cause. All our patients wire European planless, or native 
overseers or coolies. 

Symptoms. — ^Part of the face or the neck, or occasionally the whole 
face, nock, and chest, presents a peiuliar pigmeJitalion, resembling 
a black bronziue mask; the pigmented areas slowly but steadily 
,.,incre^. The disease is very chronic and incurable if the patient 
‘"remains in the tropics. The general heidlh is not impaired. The 
examination of tlu* various organs is negative. The blood and 
urine are normal. 



Fig. 874. — Culoasua Syhuetkicum. 


Diagnods. — ^This is easy, even in vnjr ihirk-skinned natives, the 
affected parts being completely black, aptl having a cluiract eristic 
bronzine hue. * 

From ordinary chloasma, which is not rare— especially among 
women — ^the affection is easily distinguished by the bronzine tint. 
The absence of asthenia, loss of flesh, and diarrha*;), will suflice. to 
distinguish cliloasma broiizinum from Addison’s didtase ; the. history 
and the examination of the. blood will differentiate it from malarial 
pseudo-Addison’s disease : the extimination of the .urine will dis- 
tinguish it from diaSeteS bronzimm. will be ^eluded by 

the history and by the fact thaj in chloasma bronzimim the inucossE 
are, not affected. In ochronosis the cartilages, ligaments, and fibrous 
structures become pigmented, and tin* discoloration is best seen 
about the knuckles and the tendons of the luMjids and feet ; more- 
over, the urine often blackens on exposiue to the air (alcaptonuria). 

Prognosis and Treatment. — The diseascasi'pms to be incurable, 
but a long stay in a teiflperatc zone generally improves it. . 
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Dermatosis Festonata Frontalis. 

Historical and Geogra|>hical.--This condition has 'been described 
by Castellani in Ceylon. It luis ri‘C('nlly been found also in 
Macedonia.* 

®iology.-— 'fin's is unknown, but probably a continuous exposure 
to the suii^mJ glare plays a ceri.'im role in the causation of the 
malady. 

Symptomatology. — The affection, which in its seviTC 13^)6 is rare, 
is found in Europeans who have resided for many years in the tropics, 
and who have lived an open-air life, such as planters and overseers, 
exposing themselves to f lu' sun for long periods of time. 

In a well-marked ease (see Fig. 875) there is a festooned margin, 
at times slightly raised, often of a vivid bright red or cojipery red 
colour, while tlii' skin which it encircles has a peculiar whitish, 
occasionally leiicoderma-like appearance, and may be slightly 
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atropliiod: at times small patches i»f hyi>erpigim‘iitation may be 
present. There is very little or no pruritus, and sensation to the 
touch, pain, lieat^and cold, is not im])aired. 

The course is extromily long, the aftoction slowly expanding 
peripheratly, and in a iro])ical climate has no tendency to spon- 
taneous cure. ^ , 

Diagnosist-- The aflfetion is not randy taken for a tricopliytic 
condition, but the micros('0])ical examination for fungi is always 
negative, and an antimycotic treatment docs not induce any im- 
provement. From a syphilide it is differentiated by the negative 
Wassermann and by- the uselessness of salvarsan, potassium io(^de, 
and mercury; from leprosy by the sensation being iiofmal. 

Prognosis.-— 'fhe generai health of the patient is not affected, but 
the affection runs an extremely long course,* and has no tendency 
to i4|lontaneou5 cure in the tropics. It gets much better if the patient 
to reside in a cold country. 
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Treatment9—The treatment is very uns£itisfactory. The patient 
must be advised not to expose himself to the sun and glar(‘, tliough it 
is doubtful whAher the condition is directlj^ due to such exposure. 
A wide-brimmed topee or s\in-helmet linecl with red cloth may be 
used. • 

Of the many drugs tried ichthyol seems to be the only one which 
at times keeps in check the condition, occasionally Inducing a 
slight improvement. It is given internally in 5 grain doses tlirec 
times daily before* meals, and an ichtliyol omlment or lotion 
45 per cent.) may be applied to the affected skin at night, while 
‘during the day a caLamine lotion may be used. 

Mercury, potassium iodide, and arsenical ]neptLrations are useless. 

Dermatosis Nigro-Anulata. 

Historical and Geographical. — This condition has been described 
by Castellani in Ceylon natives and in a very dai’k-skinned gipsy 
in Macedonia. 

etiology andJPathology.— -This is unknown. It is not a frambo;- 
side, as the lesions are not influenced by salVarsan^ncL potassium 
iodidt?; nor a syphilide, as they are not intlunnced by the same drugs 
nor by mercury; moreover, Wassermann is ncgati\'e. 

Symptomatology -The condition is charjictcrizcd by the presence 
of black, elevated, fairly hard, ring-lik<* or elliptic'al multiple* lesions, 
(‘iicircling apparently normal skiji. There is no jHuritus, sensation 
normal. Wassermann negative. Tin* course is rxtrenjely long, 
lasting for y<*ars, with very little cliangc in tJie as])ect of the lesions 






Fig. 876.— IDermatosis Nioro-Anulvta. ^ 

Diagnosis. — The atf**cty)n lias to bedislmgiiished froin/miiff nigfo- 
circinata by the abseiu'e of fungi, and by ih^ failure oi any anti- 
mycotic treatment : from a ciroinatc jramherside by tlu* uselessness 
of potassium iodide and salvarsaii: from a syphilide by the useless- 
ness of t lie same drugs and of mercury; from porokeratosis jby the 
multiplicity of the lesions. 

Prognosis. — The general lieaKIi is not affected, but the condition 
is most persistent. • • • 

Treatment. — ^This is very unsatisfactory. An exfoliative treat- 
ment by means of a salicylic acid ointment occasidnaJly induces 
a temporary improvement. 
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Oehrodennatosis. 

Synoqym.—- The yello^ disease (Castellani). 

Historical and Geographical.— This condition has been described 
jy Castellaui in Ceylon, in Europeans living in the low country. ' 

iEtlology^T-pnknown. The patients weie not taking any drug 
and were not exposing themselves to tlie action of any toxic sub- 
stance. On the strei^th that the condition gets much better or 
disappears on the patient going to the hills, a search for a possible 
causative organism was ciuried out. but with negative results. 

Symptomatology.— The face, arms, liands. and at times the whole 
body, are of a bright yi llow or saffron colour, quite different from 
the yellowish-greenish colour of jaundice. The scleroticse remain 
completely white; th<‘ urine is of iiunnal colour ai\d composition; 
the sweat is not coloured; the stools ar(‘ normally pigmented; 
the liver and spleen are not enlarged: and the general nealth is in 
no way affected; but naturally the patients greatly object to the. 
disfigurement. The condition improves or disappears on the 
patient going tC the hills or to Europe. 

Dtagnosis. — The bright yellow or saffron colour is different from 
the yellow colour generally sc'en in jaunchco. Moreover, th^' 
scleroticse remain white, and the iu*inc and stools arc of normal 
colour. The anamnesis and special analysis of urine for picric 
acid, etc., exclude the ordinary toxic pigmentations. The condition 
is distinguished from certain types of chromidrosis, as the sweat is 
not coloured and the clotlies do not become stained. 

In ochronosis, which is generally congenital, there is alcaptonuria, 
and the ligaments and cartilages become blackened. 

InxanthodemM areatum tlie yellow patches remain localized to the 
legs, and are permanent. 

Treatment. — The only successful measure seems to be tq send 
the patients up-('Oiintr’y. On the hypothesis that the condition 
might possibly be of parasitic origin, a formalin spirit lotion 
(i per cent.) was prescribed is several cases, but the improvement, if 
any, was very slight, though certain patients stated that they 
thought the condition was affected in a beneficial manner by it. 

Melanonyehia. 

% 

SynonymJ. — Black pigmentation of nails, Melanonyehia falci- 
formis. 

Castellani has described in two European ladies a peculiar con- 
dition of the nails characterized by a band of black pigmentation 
along the free border of the nail. On superficial examination, it 
has the same appearance as though some dirt had accumulated 
•beneath the free border 'of the nail, but oii scraping this pigmen* 
tation dees not disappear, and this shows that the condition is due, 
to soiAe pigmentation in the substance of the nail. The sufferei^s 
were in general good health, not using any internal or external 
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medicine ivHlch could account^or the pigmentation, and the nailis; 
apart from this line of pigmentation, appeared perfectly normaU 
We have, later, come across a case in a European gentleman and 
another case in Macedonia. 

The condition slowly disappears spontaneously. 

Xanthoderma Areatum. 

This *afEecLion, which has been described by CastcUaiii, is not 
infrequently met with among Europeans; it generally affects the 
lower parts of the legs; it stjirts very insidiously, with a yellowish 
or reddish-yellow spot, wliich is not elevated; the surface is smooth, 
not furfuraceous; there is no infiltration, and, apart from the 
colour, the affected skin is normal. Tliere is no pruritus and 
no pain. The yellow spot slovrly incr(\'isc.s, and one or more other 
spots may appear near the first one or at a distance. Some of the 
spots may coalesce together, forming a large yellow-red patch of 
irregular or various outline. The larger patches also, apart from 
the colour, are formal, being of normal consistency and elasticity. 
The disease is very chronic. The general health is* not impaired; 
the Ijrmpliatic glands are not enlarged, and the blood does not show 
any abnormality; urlhe normal, in all our cases syphilis could be 
excluded; in none was there any history of traumatism. 

Diagnosis. — From chloasma, xanthoderma areatum is readily 
differentiated by the lighter yellow or yellowish-red, and by the 
different situation. The affection can “be easily distinguished from 
xanthoma, as the textiue of the skin is normal, and the patches 
are not, elevated. In pseudo-xanl homa elasticum of Balzer thcTc is 
an eruption consisting of mesh-like patches of buff-colourcd infiltra- 
tion, lumpy in some places, in others linear. It must be distin- 
guished also from Schainberg's so-calk*cl * caycnne-pcfjper’ condi- 
tion, characterized by the presence of brownish-yellowish patches 
on the legs, made up of small puncta, giving rise to a cayenne-like 
appearance of the skin, found at limes on people suffering from 
varicose veins. 

Treatment. — This is diflicull; insomecas<‘S an energetic exfoli- 
ating treatment byresorqin pastes (resorcin. 3ii.; at. salic., gr.yx,; 
Lassar's paste, gi.) improves the condition after the inflammation 
induced by the paste subsides. 

* • 

Mongolian Spots. 

Synonym. — Mongolian maculse. 

Definition. — A congenital condition characterized by the presence 
of dark bluish spots on the lower sacral region, nut disappearing on 
pressure. • . , , 

History.— The first complete description hasJbcen given by Baelz, 
who found them almost* constantly in Chinese, Koreans, Japanese, 
and Malays. Later Adachi, Ashmead, Marlinotti, Consigfi* and 
oth^s have further investigated the subject. Castor and. Fink 
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have made a very complete study of it in Biu:ma; where it is 
extremely common. ^ 

Geographical. — The ^ndition was at one time considered to be 
limited to Mongolian races, but furtlicr investigations show that 
it is found in other races, including Europeans. Martinotti, and 
later Consiglio, have found it in haly. The condition has recently 
b(^ell obs(Tvcii also in North and Soiitli Ammca. 

®lology.— The condition is of unknown origin; it is probably 
congenital. 

Symptomatology.— ' Mongolian spots' appear as blackish-bluisli 
or mulberry-coloured, snu)oth, non-elevated areas. The colour 
does not disappear on ])ressure; it is, as alri^ady stated, blackish-blue. 
Some portions of the sjinie spf >1 may be darker than others The 
texture of the skin is normal; ther<‘ is no ])ain and no pruritus. 
They are mostly roundish, but tlH\v maj' be oblong or almost square; 
they may be single, but are often multiph^. five or six or more, each 
spot varying in sizt* Ironi J centimetre to 12 centimetres and 
even more. The patcli may bo sharply limited or«the colour may 
fade gradithll/ into that ot the healthy skin. The commonest 
situation is on the lower spine, sacral region, and buttocks, but 
they may be found practically on any other p/irt of the body. The 
patches appear at birth, and, as a rule, disappear between tlic 
third iuid fourth year. 

In Burmese, Castor has found lliat Mongolian s(x>ls arc extremely irequent, 
and uro situated in order ot lrc‘(iiii>n( y on tlie sacral region and buttocks, 
waist, arms, legs, sliouldcT.**, head, lace. neck. Castor identifies with the 
Mongolian spots also the T)iginentcsi ]utclieb so utten lound in natives on the 
oral mucosa, tongue, and lip.s. 

Diagnosis. — The condition is easily rcc<;guizcd, the roundish or 
variously shaped bluish patches, generally on the sacral repon 
and buttocks, being chara:tcristic; its being present from birth 
distinguishes it from patclics of pigmentation of other origin. 
The complete smoolluicss and normal texture of the skin differenti- 
ates the condition easily from pigini'iited moles. In those rare 
cases in wliich confusion with some mycotic condition might arise 
the microscopical examination will clear the diagnosis, no fungi, 
of course, being pr(‘sent in Mongolian sj)otrt. 

Course and Prognosis. -Tlic* patches geiuTally fade tir disappear 
completely about the third or fourth year. 

TreatmOilt. — The treat mc*nt is nil. nor is it generally asked for, 
the patches most frequently being on covered parts of the body. 

« 

Tattooing. 

Nomenclature.- •Tilt' word ‘tattoo’ is derived from ‘tattow,’ 
used by Cook and Banks in their journals in lyflg. Tattow was 
derived from ‘tau’'in' ‘tatu,’ a word which meant ‘marking.’ 
The Maori word is ‘amoca’ or ‘moki>,’ which, however, refers to' 
the ftirrowing of the skin — a more formidable operation than 
tattooing. 
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Deflldtton^Tattooing is the formation of more or less indelible 
marks in the skin by means of rubbing pigments or irritating sub- 
stances into sli^t wounds made for the purpose. 

General Account. — It app(*ars to us that tattooing was originally 
pr^eded by face and body painting, wliich in the form of ‘ war 
paint ' is well known to have been used in many savage tribes 
when about to enter into combat with their enemies.* At first tliis 
paintii^ was very simple, and consisted in merely smearing the 
face with some form yif pigment, but eventually in certain peoples 
it became more and (more elaborate. Jaunting, liowever, is only a 
tcniporary method of adornment, and many peoples have adopted 
in its place the piTmanent tattooing. The essential reason \for 



Fig. 877, — Tattdoing. 


tattooing is the ornamentation of the piTson, but Vaking il.s origin 
in the custom of p.iinting fhe face before going t o war, it is gi*in'r?illy 
more elaborate in men than in women. 

In Africa the marks liave a most varied^ .significance. 'J'lius, 
according to Hobley, the Ja-Luo girls are tattooed befaiise it is 
thought that unless this is ilortc a woman will not bear cJiiJdreii. 
Among*the iLctosh, the warrior, after killing an eiK^niy in warfare, 
has two rows of marks tattooed on his rigid cliesi and ^houldcr, 
to prevent the spirit of his dead enemy bewitchirtg him. 

In its simplest form it is seen in West Africa, where short straight 
skin-cuts are made by ifieans of a sharp pi?c<*of iron, after which 
some pigment or irrigating sub.stance is rubbed intp tlie* wound, 
the idea being to produce a keloid. If this fails, another cut is 
xi^de into the same place, and more pigment is rubbed in until the 
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desired result is attained. These cuts, and hence the subsequent 
keloids, are arranged in some primitive form of pattern. More 
elaborate patterns, hov^ever, may be met with, being generally in 
the forms of curved lines or scrolls of keloids. Various types of 
tribal keloid tattooing have been recently studied by Miss Zabo- 
rowska. 

In the Naga Hills of Assam the linos of the tattoo follow the . 
contours of the face. 

The most elaborate designs arc found among the Maoris of New 
Zealand and the natives of the Pacific Islands. The Polynesians 
use lines and curves, bill not spirals, the highest art being found 
among the Mjirqucsans. The Maoris are, liowevcr, not content 
with mere tattooing, in wliich pigment is rubbed into slight cuts, 
for in their ' moko * they make* deep furrows, which remain more or 
less permanently during lif(\ Anconling to Ling Roth, the Maoris 
use seven patterns: the first, ihc linear, coin])Osed of lines of dots 
or strokes; the second is the mat or plaii-work pattern, composed of 
parallel lines, in groups of tliree, arranged more OTifrless alternately; 
the third Is the ladder pattern, in which the lines are arranged in 
horizontal groups soparatc<l by clear spaces ; the fourth' is the 
chevron pattern, being composed of coils with long tails or handles, 
the interspaces between which arc filled in by slanting lines ; the 
fi.fth pattern is tlhs circinate coil ; the sixth, the anchor ; and the 
seventh, the trilateral scroll, Tlus last pattern is said to imitate 
a flower — Clianthus pnnicem. According to the same author, the 
Papuans are much addicted to the use of the spiral in tattooing. 
The Polynesians use simple pricking instruments, while the Maoris, 
in order to produce the deep furro^^'s. use special instruments, 
shaped somewhat like a miniature garden-hoe, the cutting edge 
of which is toothed. These instruments were at first made of 
bone or hard wood, but lafer iron was introduced. They are made 
to cut the skin by means' of blows from a hammer or a stick. As a 
result of the wound the blood flows freely, and is wiped away by 
the hand or a piece of stick, after which the pigment is rubbed 
into tlie wound. TJie nature of tliis pigment appears to vary, and 
may consist of« charcoal, obtained by burning various animal or 
vegetal tsubstanccs. The hair of tlie b&rd has to be. pulled out 
by the roots, as it would spoil the <'ffect of tlie tattoo or moko. 

The pain of tlie operation of moko is naturally very great, especi- 
ally when^performed" on ihc lijis, and hence but little tattooing can 
be done at a time, and it takes yc^s for an extensive moko to be 
produced. Inflammation often sets in, and it may be wedfe before 
the wounds heal. The Maoris perform post-mortem tattooingpUnd 
moko at times, but this is to be distinguished froip tattooing made^ 
durixtg life by the appearance of the cuts and the absence of siib-. ' 
cutaneous colour. : 

In modern .times the art of tattooing has been much devdoped 
by tne Japanese, into whose country it was introduced about 
300 years ago. Tlie Japanese artists, by using special instruiMl|ts^ 
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composed of fine and coarse needles, and by rubbing in various 
coloured pigments, produce the well-known designs so commonly 
seen on the arms and bodies of Europeans and Asiatics. 

Varieties. — ^'fhe different varieties of tattooing described above 
may be classified as follows: — ■ 

I. Simple tattooing. • • 

{a) Without furrows — tattooing <»f Japan and elsewhere. 

• (6) With furrows — moko of New Zi*:ihind. 

II. Keloid tattooing-— tattooing of Africa. 

Tattooing is not free from danger, for blood-poisoning, and evtm 
death, may result, while syphilis and tuberculosis of t he skin may be 
acquired tliroiigh the wounds. 

Treatment.- -Wlieii the marks ar(' small, i xcision inay be resorted 
to, but in genefal any atti'mpt at removal fciils. ’Xirurowsky re- 
moves the tattoo marks by blistering with Fiusi-n light applu^d in 
the same way as for lupus, (kirbide snow may also be used, but 
the application jnust be prolonged, and a scyr results. When the 
tattooing is performed with gunpowder, it is said thal^tlu; marks 
can b^ removed by painting witli di-iodidf of ammonium in solu- 
tion, and afterwards with dilute liydrocliloric acid.^ 

Ainhum. 

Synonyms. — Quigila (Brazil), Sukha Pakla (India), Faddiditt* 
(Madagascar), (riindunim, Affovi-burunkue ((xoges tribes). Banko- 
kerende (Sudan), Excresis Spontanea (A. Collas), Dactylolysis ('ssen- 
tialis (G. Beauregard), Silva Lima's disease (KgasjMoniz de Aragao), 
Esola or Ombanja (Bengiulo, West Africa). 



Fig. 878.-- Ainhum. 


• ‘ Anyum,' or 'Ainhum.' is derived from a Yoruba word meaning 
tolsaw or to cut, and is used by the Nag6s. • • 

Definition. — Ainhum is a chronic disease of the fifjh, and more 
rarely of the fourth and other toes which occurs in native faces, 
and as characterized by ,the formation of a furrow at the digito- 

• • TAt 



^242 


DYSIDROSES AND DYSTROPHIES^ 


plantar fold, which deepens and extends until it enc&cles the toe, 
which is finally severed |roxn the foot. 

History. — ^Tlic disease was first described by Da Silva Lima in 1852. 
Clarke, in i860, in his description of the Gold Coast, drew attention 
to a dry gangrene of the little toe found in negroes in that region, 
and eonsickred it to be a manifestation of yaws. In 1867 Da Silva 
Lima further studied the disease, and with Wiicherer described 
fifty cases of it in Brazil, and introdiired the t(rm ‘ ainhum *; in the 
same year Collas wrote an account of the disease. Da Silva Lima 
ventured no explanation of the disease. In 1873 Crombie described 
the disease as occurring in India; in 1876 I’lrovano found it in 
Buenos Ayres; and in 1877 Corre mentions it in Reunion. 

It is reported in the West Indies by Potoppidian in 1879; in 
North Carolina by Hornaday and Pitman in 1881 j in Nossi-Be by 
Deblenne in 1883; in Western Virginia by Duhring in 1884. This 
last observer, along with Wile, studied the disease microscopically, 
considering the essential pathological feature to be an inflammatory 
oedema of the hyiicdcrmis. In 1886 Eylcs wrote an excellent 
account ot the pathological histology of the disease as seen in the 
Gold Coast, concluding that irritation caused an internal prolifera- 
tion of the epithelium, which, extending in^o the cutis, damaged 
the vasomotor nerves, leading to a spasm of the vessels, endarteritis 
obliterans, fibrosis of the cutis, and rarefying osteitis, whcTcby the 
digit is separated from the foot. After this date there are a number 
of papers, among wliich may be specially mentioned tbos(‘ by 
Moricra, Dalgctty, and Maxwell in 1900. 'Muir in 1903, Ashley- 
Emile in 1905. and Egas Myniz d(' Aragao in 1910. 

Climatology. — The disease' is known in South America, espe- 
cially in Brazil and the Argentina, and also in British Guiana; in 
North America, especially in the SoutluTii United States, but also, 
though rarc'ly, in the Norlhern, and in Canada. It also occurs in 
"the West Indies. In Africa it is especially well known on the West 
Coast, and particularly in the Gold Coast, but it also occurs in 
Algeria, Egj^t. Sudan. East Africa, Madagascar, and the Tran.svaal. 
In Asia it is known in India. China (?), and Ceylon. It also occurs 
in Polynesia. We have seen a case in an Italian peasant. 

iflStiiology.- -The causation of the disease is not known. The 
theories suggesting that the disc'ase is due to leprosy, wearing rings, 
or other tight bande, self-mutilation, may be dismisscxl at once, as 
there is nothing to support tliem. 

According to some authorities—^Lc Danlcc. Da Silva Lima. etc. 
— the hereditary factor has a certain importance. Da Sih'a Lima 
quotes the example of a negro family edl the members of which 
presented the condition. 

The racial factor has also been given xnuch prominence, for the 
isondition practically occurs only among natives and mulaltoes. 

ZembacW Pasha, Eyles, and Moreira, are, in our opinion, corrert 
in their view that the reason why the native races are attacked is 
because they walk barefoot, and that irritation ,or injury to the 
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skin of the^little loe is more likely to occur in negroes, who often 
are flat-footed. It is more common in males than in females, in 
adults than id children, and, though it call apparently be found at 
wiy age, is most common between thirty to thirty-five years. 

We arc inclined to believe that the condition is of parahitic origin, the 
infection taking place probably through llie small supi^rfiaial lesions or 
wounds which may be found in people going barefooted . * 

PatUology. — ^The constant irritation causes tlir epithelium to 
proliferate internally and depress tlie skin, and cause the fibrous 
tissue of the cutis to prolifcTate. There is also an endarteritis, by 
which the blood-supply is gradually cut off the distal portion of 
the toe, which therefore becomes oedemat ous and fatty, while the 
bone undergoes rarefying osteitis, so that the digit is gradually 
separated from the foot, a process which takes place through the 
bone of a phalanx. The histological t‘xaniination at the line of the 
furrow shows proliferation of the epidermis, which projects down- 
wards into the^cutis, in which the connective tissue is* increased in 
quantity. The vessels show endartcTitis *aud piTiajrtcritis; the 
sweat-glands show prolifiTation and fatty degcniTation of the cells. 
The bone is in a condition of rjirefying osteitis. 

Distaliy to the furrow the joints are effaced; the tissues show 
fatty degeneration and cedematous infiltration. No organisms can 
be found. 

Symptomatology.-’The disease is purely local,' and is not, in our 
experience, attended by any general syiupioms. It begins, as a 
rule, as a furrow on the inner side of the digito-plantar fuiTOW, 
which slowly deepens and extends latiTally and dorsally until the 
two wings meet on the. dorsum of tin* iOi\ \Vliile this is proceeding 
the distal ])oition of the toe becomes swollen, and may appear as a 
small globule surrounded posteriorly by a deep groove, by which it 
is separated from the rest of the foot. Wften an ulcer forms on the 
inner side of the groove, and may cause miieli pain. 

Left to itself, the disease will last from two to ten ye;irs, though 
cases have been reported of fifteen io fifty yi‘ars' duration: but 
eventually the toe drops off, or is knocked off, or removed. The 
process may, however, begin again in the stump. • 

Usually the fifth toe is affected, but in about 10 per eenl. of cases 
the fourth toe may be effected, and much mon? rarely the second 
or the hallux. There arc reports of the affect io]i occunring also in 
the fingers. • 

Diagnosis. — ^'fhe diagnosis affords no difficulty, the presence of 
the constricting furrow being typical. It is easily differentiated 
from leprotic lesions of the toes by the st'usibility being normal 
and by the abstoce of signs of leprosy in other parts of the body. 

The history makes the diagnosis clear b(*. 1 ^v(len true aiiihum and a 
peculiar congenital ring-like constriction of the toef d(*soribed by 
<some authors. This condition is present at birth, and its bourse, 
iS'^not progressive. , 
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DYSIDROSES AND DYSTROPHIES f 

Prognosis. — There is no danger to life in the disease. ' 

Treatment. — ^I'ho disease is best treated by making a longitudinal 
cut into the groove, when its progress may be stopped. 

Prophylaxis.- -The essentials of llie prophylaxis are cleanliness, 
and the wearing of stockings and boots to protect the foot from 
injury. i.- 

Symmetrical Palmar Erythema. 

Chalmers, in 1899, drew attention to a symmetrical non-pi'iirigin- 
ous palmar erythema found in Europeans on the Gold Coast, and 
extending along the ulnar side of the palms of t he hands. The affec- 
tion was very persistent. We liave seen similar cases in Ceylon. 

Acrodermatitis Vesiculosa Tropica. 

Historical and Geographical.- - This skin disc^asc* was described by 
Castellani in Ceylon. It is of rare occnrrt'nc.t'. 

iStiology. — This is unknown, but the affection may be of neuritic 
origin. It does not sivjn to be coimocted with le]H-osy, in all oiir 
cases the search for llaiweiCs bacillus being nt‘gative. and anas^ln^sia 
and other signs of leprosy being 'absent. Xo history of traumatism 
was elicited i n our pat i ent s. 



Fig. 879. — Acrodermatitis Vesiculosa Tropica. 


Symptomatology. — In a well-marked cas(' the skih of both hands, 
especially the fingers^ appears glossy and tense, the fingers assuming 
often a tapcrii^ shape. Translncid vesicles* the size of a millet seed 
or little more are seen deeply embedded in the skin of the fingers. 
They have clear contents, and the bacteriological examination 
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reveals absence of any bacterium. They may apparently remain un- 
changed for a^long time, then may slowly disappear ; or a few may 
break, leaving very small superhci^ ulcers, which heal spontaneously 
and do not coalesce. The patient generally complains of very 
severe pains in the hands and fingers, which may be cftnlinuous, or 
may be of a neuralgic intermittent typ(‘. Pruritus is absent . There 
is often diffuse hyperaesthesia; anaisthesia is nevcT present. No 
thickenings are found along the nerves of the arm. The general 
health is not affected. 

Course and Prognosis. — The course of the disease extends to 
several months, and occasionally to two or thre(‘ years, with periods 
of great improvement. Ultimately tlu* conditfon may got cured 
spontancoudy. The gciUTal health is not affected, but’ the patient 
is unable to Wgrk with his hands. 

Diagnosis. — This is bast'd the patient comidaiiiing of severe 
pains in the hands and fingtrs, on the pn*sence of (ieep-seated 
cheiropompholyx-like vesicles, on the glossy skin, and on the long 
course of the ctoiplaint. • 

Tbc condition is diffen'utiatid from clieiropomphblyx by the 
severe pains and absence* of hyperidrosis: from a leprotic condition 
by the absence of aHiestlu'lic ]>atclies, and absence of other signs of 
leprosy on other parts of the boily. • iforc'over. though the course 
is long, the disease gi'iicrally becomes cured spontaneously. Prom 
dermatitis repens of Crocker and acrodermaliiis perstans of Hallo- 
peau by there not being history of traumatism, by absence of 
exfoliative le.sions, by the less severe objective signs, and by the 
absence of the hirge foci of disease with marked borders and fringed 
with sodden epidermis, which is thrown up by the undermining 
exudate. 

Treatment.-' -Tile regular applieatiipi ol an icJiihyol ointment 
(2 to 5 per cent.) to the liands and lingiis, and tlie administration 
of the same drug (gr. iii. 1 three t lines daily by I lie mouth is beiieficiai. 
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CHAPTER XCVIII 


,M^CELLANEOUS DISEASES 

Craw-craw — ijlinaia^iiis nodosa rubra — Lichen convex — S3nnnietrical ear 
nodules-^Sr hpomata — l\>rter's h|)omata — Subcutaneous nodular Ux>o- 
xxut]osisH«ultiple pruriginous tumours of the skin — Angiofibroma' 
contagiosifm , tropicum — Multiple pruriginous tumours — West Indian 
nodules —r Mossy fool — Tlotryomycosis - - 'J'hc hyperkeratoses — J uxta- 
articular .ngdules ■— Murmekiasmosis — Ueierciu cs.' 

CRAW-CRAW. 

Synoiym.-^Noclular dermatitis (A. PUjhn). 

iKtlology.— The cause of the malady is unknown. Pijper lias 
described a diphthei&id bacillus. 

In the Ceylon gaols, whcre^tlie disease is common, the prisoners believe it 
is due to the diet and to the manner of cooking the nee. 

O'Neil described in his case a Microfilaria wliich Manson is inclined .to 
believe to be probably Microfilaria Persians. Niclly described, under the 
name of 'dermatosc parasitaire ' or * craw-ciaw,’ a papulo- vesicular eruption 
in which he found nematode embr^ms in the ]>apu1o-vcsicies and blood of 
the general circulation. The conditions dest'ribi*cl by these authors are not 
the dermatosis we call craw-craw, and resemble more what Daniels and 
ours^ves call cooly itch. 

Symptomatology. — UikUt the term 'craw-craw ’ African natives 
denote practically any pruriginous skin dist^ase. Our African experi- 
ence has taught us that most of the so-called craw-(‘raw cases are 
cases of neglected scabies or of tinea corporis, or what Daniels and 
ourselves call cooly itch. We apply the term 'craw-craw' to a 
dermatosis met with in Africa, in Ceylon, and in various parts of 
the tropics, character ized»by the presence of numerous hard, alpiost 
horny papules, occasionally slightly exfoliating at the top, ^^rying in 
size between a milletrscijd and a small pea. Some of the papules 
may be follicular. They are not of const aht shape ;«some may 
be roundish and flattened, and others acuminate. When disappear- 
ing, they may leave zones of hyper pigmentation. The eruption 
generally "aflects the legs and arms, but may spread to the whole 
body, exciting, as 'a rule, the face and scalp« Suppurative and 
ulcerative ksiorts are absent, except as sexondary lesions due to 
scratching. The proximal lymphatic glands may be hard and en- 
larged. The disease, if not properly treated, may last many.Jmonths, 
and even several years; some cases, however, become cured* spon- 
taneously. 
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Diagnosis.— The disease with which afaw-^araw Resents the 
greatest resemblance is prurigo. It is distinguished from prurigo 
by the eruption appearixfg at any time of life, and not only in child- . 
hood; by most of the papules being larger, of horny consistency, 
and not co^'crcd by a small bloody crust, as is often the case in 
prurigo; and by the fact that it may be cured spontaneously. 

The disease may be distinguished from tinea corporis by the 
absence of any fungus, and from scabies by absence of burrows, and, 
of course, the absence of the Acarits. 

Treatment.— The regular apjdicalion of a salicylic spirit lotion 
(2 per cent .), follcw'ecl by 3 -naphthol oinlmi‘nt (5 to to per cent.) for 

long ])eriods of time, ^ often induces 
a marked improvetlijesat, and in 
lu.inv instances a cAe. liilema] 
tieatiiieut (arsenic, ichthyol, etc.) 
does not seem to ^uence the 
‘lisease. 


Dermatitis Pruriginosal^opiea 
CC^oly Itch). 

TJk* te rm * (ooly iti J) ' is often 
lo (lei matosr.s oi vaiious nature, in- 
• lulling MMlni’s. \Vc usi* it lo denote 
.111 e.Mii'inelv pruriginous dermatitis 
.itleitmg «()oUe.s and oci asionally Kuro- 
jieaiih III teriain purts of the trojms, 
«^s])e^lillly 111 the country. No cicaii 
or hiiiultir ])ai(isiteb aie ioiind. 

etiology. — 'I'lic scliulogy is unknown ; 
neither liiiigi nor animal jxirasilcs have 
been iuuiid. Jt may ^xissibly be duo 
to some parasitic agent which remains 
on the Ixiily only for a short lime in 
analogy to Copra iteh (p. 2215). 

Symptomatology. — Tiie eruption is 
giiieiaily loiind on the arms and legs, 
Ijiil may extend all over the bocW, 
even, llioiigh rarely, lo the face. The 
]ia I lent <.oiii])lciins ot unbearable pruritus. 
'I'he ei iiption is made up of small papules 
olleii lovcreil liy bloody crusts ; Vesicles, 
|).ipulu-])iis11iles, and pustules may be 
]ireM'ii1. and llie tiaticiit, on supcriicial 
examination. Jn:i> be lon.^-ii'cMil to U- .suitering Irom scabies, but no 
cuniciila are iouiui. and no a<ariis isobscived. ^ • 

Prognosis. — l hi ci Upt ion is ^ ery obsUnu te, and may last for months. 
Diagnosis. — The abseme ol luniculaand ol the sjurcoptes diiiercntiatcs it 
from scabies. 

Treatment.- Sulpliur (3 to lo jut cent.) and naphthol ointments (3 to 10 per 
cent.) arc ver> usclub tV(>ugh their action, as remarked by Daiiiels, is much 
slower than in >cabics. 
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DERMATITIS NODOSA RUBRA. 

> Historieal an^ Geo|[raphieal. — ^This condition has been described, 
by Castellan! in Ceylon. 

A!tiology. — ^This is unknown. 

Symptomatology. — ^The first impression rercivi-d on* seeing a 

{ )atient sofferii^ from this peculiar disease is that lie ^ suffering 
rom smallpox in the papular stage of the eruption, but the absence 
of fever 4nd the closer inspection of the eruption will exclude sniall- 

J )Ox at once. In a well-marked casii the patient presents on his 
ace, arms, chest, back, and practically on the whole body, numerous 
large papules and nodules. 

The colour of the eruptive 
elenients is an angry red; 
the shape, hemi^herical or 
roundish; the size, from a 
small split-pea to a large 
pea. The surface of the 
papules and nodules is 
smooth, does not show 
iimbilieation, nor scales: 
their consistency 'is *liard; 
most of the papules are not 
follicular. There is unbear- 
able pruritus, but the 
malady has no urticarial 
element whatever. Several 
of the superficial lymphatic 
glands arc and 

hard. In* several cases a 
well-marl^Hl enlarj^cment of 
the j^rotid glapd Ts present. 

The blood shows a certain 
degree of eosinupliilia. The 
course- of the 'disease is long 
— six montlis to a year, and 
sometimes mucli longer ; •tlie nodules become gntdually sina]Jer, 
and may disapjft-ar completely ; they leave no scar or zones cTf hyper- 
pigmeritation, but oc<;jisionally the skin may take* a slightly scaly 
or cczematoid appcararic<\ Kecurreiicos ma>^be observed. 

Diagnosis. — From a syphilids by the extrenu* pruritus and the 
inefficaey of mercury and i)otassiuni iudfdc*. 

From smallpox, the ])apular stage of which it closely resc iiibii s, by 
the absence of fever, by the chronic course, and by the fart that the 
papules never undergo a purulent change nor l(»avi‘ scars on liealing. 

From lichen planus by the papules being vc^ laigi*, and by their 
hot being flattened, umoilicated, nor polyhedric. 

From pityriasis ruhra pilaris by the papules being \Vry large, and 
most of them not follicular, and hy the absence of plugs and scalihg. 



Fig. 8S1. — Dermatitis Nodosa Rubra. 
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From acnitis by the unbearable proritns and by th{t eniptioh not 
beii^r chiefly limited to the face, as well as by the absence of subse* 
.quem necrosis. ^ 

From /ollicUs by the condition not being limited to the extremities, 
and by the absence of central crusts. 



Pig. 882. — DkrmatjtiS Nososa Kubka. 


From erytheuM by the eruptive •clement.s being well- 

deflned, persistent, solid papules and nodules. • 

Progao^ — In mc^st (ases the general health is not much affected, 
but the patient complains of the disfigurement and the sever6 
pruritus', and 'the course of the disease is a long one. Occasionally, 
after naany recurrences. death<’ensue|. , 


LICHBK COifVEX 3S51 

Tr^tllMllt^-^^Arsenk, witassiim iodide, mercury, do.not influence 
the disease. To allay the pruritus salicylic alcoholic lotions (a per 
'cent.) and ointments may be used. 

LICHEN CONVEX. 

.gynonynu-^-Lichen Pilaris Convex (Castollani). 1 * ' 

Hlstoiifal and Geographical. — ^This aflcction — ^which has been 
described by Castcllani — ^is very common in Ceylon, especially 
among natives. 

Symptomatology. — ^The regions of tlic body mostly affi'ctod are 
the thorax, dorsum, and shoulders. The disease is characterized 
by the.presence of^nmerous'lfirm 'papules, all ofwhich are follicular. 



Fig. SSs^IacHEM Cokvjuc. * 

. • 

The surface of the pepnlf's is smooth; no M^uamib or (plugs arc 
found; they have alwa3rs a' convex sinfacc, sftid may he almost 
hemi^heric, ^ i in diameter. The colour of the papules 
has a phikish hue in natives, and red in Europeans; they have no 
inflammatory base, they are not surroundcid by any halo of in- 
flammation, nor is there li3rperpigmentation, nor do they leave 
pigmented areas*on healing. Ine eruption is very pruriginous. 
The regions affected may smow hyperidrosi?. ATlic general health 
is not affected; the lymphatic glands arc not enlarged; in a few 
cases the blood may show a slight degree of eosinophil&. * 

The .course is long, the eruption lasting about three to ninp' 
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months, and often recnrring. When the ernption Ifeals, no hyper- 
pignientation is left.j 

DIagnosb. — From pityriasis rubra pilaris by tbe papules neveiF 
showing plugs and by the absence of scaling; frmn Uchen plawts by 
the papules not being flattened . nor polyhedric, nor umbUicated; 
from damiatilis nodosa rubra by the papules being always follicular 
and not so "large; from a syphilide by the intense pruritus; from 
papular eczema by the papules being always follicular si;nd larger 
and dome-like, with absolutely no inflammatory base, and by the 
skin not presenting a diffuse inflammation, whatever the stage of 
the diseas(t. MoreoviT, even when the eruption is of long standing, 
the appearance of the skin between the papular elements remains 
quite normal, and there is no sign of what the French call lichenifi- 
cation. 

Prognosis.— The eruption lasts for sevc'ral months, but generall}' 
iicals spontaneously; n'currences are observed. The gentTal heidtlfi 
is not affocted. 

Treatment.- -I’otassium iodidt', mcicury. and# arst^nic have no 
effect. Fxtcrnally, antipinriginons lotions and ointments may be 
used — as, for instance, a salicylic alcoholic lotion (2 per cent.), 
followed by a na]>hihol ointment (i to 5 juir cent.). Change to a 
cool climate is very beneficial. One of our cases imjiroved on a 
vegetarian diet. 

SYMMETRICAL EAR NODULES. 

Tliis condition has been described by one of us in Ceylon in 1910, 
but further e.\perience will jirobably show that it is to be found also 
in other trojiical countrii-s. In the deep .substance of the lobule of 
both ears generally the condition is hymnictricid— on palpation, 
a spherical nodule, hardly visible, is fell. Kow and then the 
nodule becomes much laf^er, very tense, and may then present a 
somewhat translncid appearance : aftir some days it becomes 
smaller again, and may be liardly visibli*. There is, as a rule, no 
subjective symptom during the jiericds of quiescence ; a feeling of 
tension and slight pain during the periods of increase of size of the 
nodules. • 

•■The .condition is not leprotic, there being no anesthesia or 
other sign of leprosy; it may possibly bo of parasitic origin, but 
nothing definite c^ be stated, .as iloae bf our patients would 
allow thdnanoval of the nodule. FurtluT investigation may sliow 
that it is allied to the peculiar Condition called Nepaul tumour 
(see Chapter XC., i>. 2010}, 

‘ EAR LIPOMATA. * , 

Symmetrical liponu\tu of the lobules arc^iotraro see Chapter XC., 

p, 2010). • 
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PORTEffS LIPOHATA. 

« Porters and hammock carriers often showitone large lipomatous 
mass on one or both shoulders, where they carry weights, or where 
the pole on which the weight is carried presses. 

SUBCUTANEOUS NODULAR LIPOMATOSIS. ^ 

Synonym. — Polymicrolipomat osis. 

This condition seems to be common in the tropics in Europeans 
and natives alike. It is characteriz(*d by the presence of subcu- 
taneous nodules, found only on palpation, roundish (ir ovfil, painless, 
the size of a pea to a nut. These art* gi'iierally situated in the 
subcutaneous tissue of the iirms, legs, and abdoint'n, and in our 
experience arc not rarely mistaken for enlarged lynii>hatic glands. 
On La})ping them with a sterile syringe tuily a trace* oMatty material 
is removed, which. .when placed on a slid(\ ]>ri>mplly di.ssolves when 
heated or treated with ether. Tin* microscojucal examination of 
one of these nodul<?s, surgically removed. show(*d it to be composed 
of fat ty tissue, (fccasionally the tumours becoini' mugh larger and 
may be plainly visible. 

ANGIOFIBROMA GONTAGIOSUM TROPICUM. 

This dis(‘as(‘ was first desiTibed by Unna and von Bassowdt z. So far, 
cases have been reported from the southern regions of Brazil only. 

Symptomatology. — ^'Ihe incubation pi‘riod varies from fiftoen to 
twenty-five days. TIutc arc 110 pro(bonial sjinploms. Tin* 
eruption consists of vivid red papules, which soon enlarge into 
nodules the size* of a large ]>ea <0 an almond. The eruption may 
affect any ])art <*f tlie body, but more fri*quentty the face, neck, 
axilhc, and genital organs. It is ran*ly found on the legs. It vctv 
frequently affects the various mucosae- ^oral, nasal, rectal, and 
urctlural. Tlie nocfules present a smooth «iurface. of a violaceous 
colour, and they are somewhat of soft consistency; they bJectl 
severely after the slightest Irauinatism. They may disappear spon- 
taneously without leaving any scar, or in other cases secondary in- 
fections may set in, and large ulcers develop. The ej-iqdion is not 
priiriginous,"llKTf is no fevet, and the general healtli is not impaired. 

Etiology. — Tins is unknown, but the disM'ase is copsidered to be 
infectious. According -to,. Bassowitz, the infection takes place 
during sexual intercourse, or by the habit the })^oi)lc of Brazil have 
of taking their mate (national beverage), using the same cannule. 

Histopathology. — According to ITnna's invi'StigJilion, the histo- 
pathology is quite* different from what is observed in framba^sia 
and syphilis. The noclules consist of fibrous tissue*, with scanty 
cdls intersected By extremely numerous bloodvessels. 

Diagnosis. — The disca^ must be distinguished from verruga 
peruviana and framboesia. In verruga peruviana there are .severe 
constitutional wmptoms — fever, and often enlargement of the liver 
and spleen. The condition, however, is considmd to be identical 
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with verruga sensl^ stricio (p. 1576), by Strong, Tyaaer, Braes, 
Sellards and Gastiabuni. In frambocsia the nod]^es have a mori- 
form surface, and do^not bleed so easily. ' * 

Treatment. — Mercury and potassium iodide are useless. Basso- 
wilz recommends iron and arsenic internally, and externally the 
injcctioncinto the base of the nodules of a few drops [of formalfn^ 
or their excision, using the galvano-cautery. 

MULTIPLE PRURIGINOUS TUMOURS OF THE SKIN. 

Schamberg and Hirschlcr reported in 1905 two cases of multiple 
tumours of the skin in negroes, associated with itching. The 
tumours were sharply circumscribed nodules, from the size of a 
small pea to a large }iazcl-mif, situated on the extremities. They 
were of a bladcish colour— the smaller smc»otli, the larger covered 
with a horny epidermis. These tumours showed, on histological 
examination, dilati^cl vessels, cellular infiltr.'itiou. with numerous 
mast cells, and the formation of ne\^^ collagenous fibres. The. same 
eruption was previdusly described in 1880 by llardway in a white 
woman. * 

WEST INDIAN NODULES. 

This affection, which seems to be very similar to the preceding 
one, has been described by btiima Rat in natives of the West 
Indies, who often contuse it witli Guinea-worm. The eruption 
may attack any part of the body, and consists of subcutaneous 
nodules varying from the size ol a pea to that of a small nut. 
There is extremely severe pruritus, and the natives destroy the 
skin covering the nodules with caustics, and extract the nodules, 
which appear yellowish-white and have, a cartilaginous consistencj'. 

Histologically, according to Macleod. they consi.st mainly of 
hypertrophied connective^' tissue made up of thickened collagen 
l)undlc.s. The aitiology is unknown. 

MOSSY FOOT. 

Synonym. — Piemugoso. 

This affection is fairly common, according to Thomas, in the 
region ^f the Amazon. # 

The foot is covered with dense, warty, very vascular, painful 
masses, as much as a half to three-quarkTs'of an inch thick, which 
may spread to the leg. 

The disease is very clironic, and*probably of parasitic origin. 

The sug[gestion has been made by Cranston Low that it may be a type of 
tubercalo-sis cutis verrucosa, and by l>a Miitta that it may be a form of 
leishmaniasis. * 

, BOTRYOMYCOSIS. 

Synonyms. — ^Botryomveosis Hominis, Granuloma Pyogenicum. 

Ddflnitlon. — granulomatous condition, characterized by the 
presence of coccal bodies of various size and collected in clusters. 
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. Bbtorleal and Oeographieal Distribution.— The condition was 
, first studied in, horses, in which it occurs often in the testicular 
cord after castration; but it is common also in the pig, dog. and 
cattle. Later it was found in man by l^or and Poncct in Europe. 
In the tropics it has been observed in Ceylon by one of uS. 

^Etiology. — The condition is believed by some observers to be due 
to an organisni {Botryococcus ascojortnans Kitt. Micrococcus hotryo- 
genes Rabe), the botanical position of whicli is not defined. The 
organism appears in the lesions under the. form of splierical bodies 
of very different size (o *8 to 12 fi), singly or collected in clumps. 
Gram-positive, and to a certain extent acid-fast. They seem to 
reproduce by a process of cndosporulation. The cultures obtained 
by some authors have, however, all the characters of a staphylo- 
coccus. 

Some authorities, in fact, consider the disease to be merely a 
type of pyosLs due to the usual .staphylococci. Magrou. using a 
special technique, has succeeded in experimi'iitally reproducing the 
disease by inoculating a slnuii of Siaf^hylococcns aureus isolated 
from an ordinary case of sepsis. M. Nicolle and Cesati hhvc shown 
that the scrum derived from horses affected with botryomycosis 
neutralizes staph yloc?)ccal toxins. Letulh* considers the disease 
to be due to an animba, and his results havci been confirmed by 
Bunjau and Lahbc, but not by others. 

Pathology.— Tlic condition, as seem by us in the tropics, has all 
the charaettrs of a graiinlomn. The microscopical examination of 
sections shows young connective tissue with liirge numbers of 
plasma cells, l^ec.iiliar cla\'iforin Inxlies have been described by 
Magrou, who believes llu’m to originate from the staphylococci. 
The lesions are vcr> \'ascnlar. Later, denser fibrous tissue is 
observed. ^ 

Symptomatology. — The condition gen(.Tany d('velo])S on sonu* 
suppurating wound, but may occur upon the* site ol any abrasion 
or wound. It appears as a .small, gencTally cherry-red. granu- 
lomatous nodule or mass, often roundish, of \arioiis size — from 
a pea to a nut or larger. Occasionally tlie nodule may be pedicu- 
latcd. At first it is of r;^ther soft elastic consistracy: later may 
become fibrous’ and mucli hardir. There is very little tendeneV to 
spontaneous cure. A very mild typ(' of botryomycosis occasion- 
ally develops after viiccJhatiun. We liavi‘ se(in several such ('ases. 

Prognosis. — The general hcajlh is not much affect e(L but the 
condition has little or no tendency to spontaneous ('ure. 

Treatment. — Excision, followt'd by light cauterization wit Ii pure 
carbolic or chloride ef zinc, is the only mc'lhod of ireatinrnt. The 
pedunculated form may be cured by ligature.' I'lu' disease may 
occur again after operation, but this is rare,, 

Prophylaxis.— Care slmuld be taken to keep^ suppurating wounds 
thoroughly disinfected. 
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THE HYPERKERATOSES. 

Definition. — A hyp^kcratosis is any cutaneous condition in' 
which the colls ol Uk* horny layer have a greater cohtTcnce than 
normal, as' tested with pepsin and hydrochloric acid, and thus tend 
to pile thomselves up in the form of horny scales. 

Remarks.— As defined iibovi*, a liyperktTatosis is more a symptom 
than a disctase, and most of the so-called primary hyperkeratoses are 
probably induced by some chemical ciiange produced by an altered 
metabolic condition brought about by some infection. 

Thus sypliilis and framba'sia 1r<»pica are oft(*n believed to be the 
disturbing element which lays the foundation of these changes, even 
tliough no sign of tlieir hpecific germs can bi‘ found in the lesions, 
which may apprar long after the disa]>pearan(‘e of. other features of 
the disease, whih* the sj)eciJ'ic treatin(‘nl for these c*umplaints has 
little or no influence on the hyperkeratosis. 

Furtlier. syphilis can cerlainly act upon tin* ftvtiis in ntero and 
lay the bases of cluMigi'S ot iiu‘tal)olisin. which rfiay r<*sult in the 
so-called congenital hyperkeratosis, and the same remarks?, to a 
certain extent, appear to n])ply also to tuberculosis. 

Classification.-— With the above provisos, the Ji^'perkciatoses may 
be classified into 

A. Hyperkeratoses ohvioitslv associated ix'ith a causal disease :- - 

I. Non-Jottirular : 

Pound in leprosy, arseiiual poisoning, and hyperi- 
drosis. 

2 Folticutar : 

Found ill various tubercular and syphilitic affections, 
and some forint ol liclieii and aciii-. 

B. Hvprrkcriitoses ol ’^unknoicn origin or remotely associated 

* tcith syphilis, yaws, tuherculosis, etc.:- - 

[a) Dcrctops durinf^ intra-uin inc lije : 

Hyperkeratosis universalis couficnili . 

[h) Develops durini* posl-uicrinc lije : - 

1. t (jcneralizecl affections:-- 

r Of these, ichthyosis and pityriasis rubra pilaris 

are met with in the trojut'S. 

2. Locidized affections:-- * 

® (i.) Non-Jollicular : — 

(1) Without ''acantlio^is or markedly dilated 

papillary vessels— Koratodermia. 

(2) Without acanthosis, but witli markedly 

dilated papillary vessqjs — Angiokerato- 
dermia. 

‘ (3) With acanthosis,'^ but without markedly 
dilated papillary vessels — Acantho- 
keratodermia. 

(ii.) Follicular — Keratosis. 
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In the tropics we luive met with leprotic and syjdiilitic hyper- 
keratoses, as well as with those connected with liclu'ii planus. We 
• have also sccn*ichtliyosis, pityriasis rubr# pihuis, anil keratosis 
palmaris et plantaris. and several other forms; but of all tliese, 
lliroe forms must receive a little further nut in -viz. • 

1. Keratodtmiia ciibrata. , • 

2. AcaiithoktTatodermia j>ra‘< oriuiljcicii'-. 

• 3. Keratoiini plaiiliue sulcatum. 

KERATODERMIA CRIBRATA. 

Synonym.-- -Keratodennia piiiirtatn. 

Definition.- it a hic<i 1 i/(‘d non lollimitir livpiTkiTatosis oi the 
hands and feet. ;i]ipe.n in.i; Jii ])UM-uteiine hit . 111 wliu h the liy])ei- 
keratosie aiea isViddled with lillJe jiits c;iiised by The slieddin^ ol 
little euru-like |)rojeel i<iiis. 

Remarks. In the liopie^ it was first deseribi-d by (\iMelliini and 
then by ('Jialnier^ • 

AStiology. —h seems that it in '^mne wav assloei^K'd with 
yaws dr syphilis (eoni;enital <ir arqmred). ])robaMy ])V eliaiif^es 
(‘tfected in tlie jiolisin. and not by tin* action oi their 
])ar.isites. 

Pathological Histology. 'I'he esM-ntial ]>oiins an a mild ehronu* 
inllannnationof the denni-and ahy])erkiialosisf»t theswi at oniiei s. 
le.idini^ to tin* foiinatioii ol (oiu*lik«- inojeelmiis. whiih Jue fieid 
laterally and finally all round, ami then lall out, having a 
depr<‘ssion. 

Symptomatology.- The ])a1ms ol ilie hands or sole> c>f the leei 
in.iy show iiy]>erkeiatosis assoeiale*! witli slij:>iit itc'hiii/^'. In the 
livj>erkc rat osic' .irea there aie many » orn-like bodies, some ol w Im li 
have f.ilhni out apd lelt dej»ressions. * I lie eondilion is M‘iy 
chronic. 

Diagnosis. -The bilalerallv sMnmeti ii .il li\ ])c rkei .lU'.as <if the 
p.ilnis (»r sole.-., witii tJie ])its in tlie llnekemd .in as and ihi ec'iii- 
llke bodies, are eliarai*t ei 1-.IJ1 

Treatment.- Nothing is known to lu iinaneiiilv* be neiit the 
condition. , * • * 

ACANTHOKERATODERMIA PR^GORNUll^AClEN^. 

This is an acauthokeratoderinwi rharaciei ized by the formal ion 
of thickened patclies of ei>idiTmisin tlif palms of the hands and soles 
of the feet, which may (111 tin* latter silnation) bei oine iiackt‘(l and 
fissured and break dovfn, toiniing painful .sores, \fhicli prevent tlie 
patient from waHviiig. Sometimes they an* .issocialed with a 
thickening of the horny layer of the nail-bed* thus giving rise to a 
peculiar elevation of the nail called by l-nna hypcrkeri^losis ^uhitn- 
ffnalis. Most patients have beeji affected with syphilis, but *tlie 
specific organisms cannot be found in the lesions, and aniisyphilitic 
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treatment is generally useless. Pathologically the coKdition resem- 
bles that in the first stage of the production of a cutaneous horn, 
which, indeed, 'had forrafad in one case reported by Cokott Fox. 



Fig. 884.— Acanthokiskatodkrmia Pk.t.c <.*kniij*acikns. 



I'lG. 883. AcaNTHOKICKATODLRMIA PKACUKNdFAClENS. 


^ KERATOMA. PLANTARE SULCATUM. 

Historical and Geographical. — ^This disease was first described by 
Castellani in Ceylon. It is found also in India and tropical Africa, 
and a case has been recorded in Macedonia. • 

AEtiology.— -This is unknown, lliough in. certain cases yaws may 
perhaps play a role in its causation. The "affec tion is muc^ -more 
frequent during the rainy season, and occurs generally in natives 
who do not wear shoes or sandals; but we have seen a typical 
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cj^ in a Earopean of good social standing. It improves or dis- 
appears completely during the dry scasrm. . . n *1, 

Symptomatrriogy. — ^The opiderniis of Ac soles — esproially tne 
anto-ior portion- -and the heels is great ly thickened, and is generally 
of a dark yellowish colour, and presents numerous deep segmentary 
furrows, straight, semicircular. t>r ellipsoid: these furjows appcM 
black, but if the dirt and' dust accumulat ed in them Jsrenioved. the 
fundus of these sulci will be found to be whitish or ])inki&h. Thwe 
is no sign of any local inihunmatioii, though the patient generally 
compLains of tenderness of the feet after nmch walking. 

Diagnosis. — This is jbased on the presence of the charactmslic 
deep sulci and .punclied-out holes in' tiic thickened qudCTims. which 
are absent in lesion's of the soles of the feet ol syphilitic origin. 
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Moreover, a ine/curv .md ^w»tassinin iotlide treatment liiis 110 tffu-l 
whatever on the malady. In yaws the lesions of the soles ol ilu- 
fwt are, generally. eiWier. granulomatous with larfee framba-siform 
noliulcs piercing tlirough the thick epidermis 
condition with thickenal epidermis is pbswved. P 

conditibn of the soles of the feet (p. 155*’) foun^d in jaws is dislin 
guished by its lack of seasonal inciilenci' and by the histi^. In 
fhe condition known as ‘ syrainetrical 

tremities ’ no deep sulci are found. 1 he so-called nial dt mcleda, 
which is very common jp the Islaiid of Mclbdft in the Adriatic, is, 
according to Neumann and others, identical with sympictnoal kera- 

.fleced, .ho 
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may last for monihs, and if the patient lias much walking to (lo, 
may hccoiiii' very paiiilul. 

Treatment!' — Pottihsiirt*n iodUlr. nurcury, ami salva*; san arc usi K ss. 
Rest and lv>cal aj)])!icatioiisol salirvlh* ointiiiciil orsalicyJu collodion 
(ac. salicyl.^ 31.; collodioji, 31.), or salicylic plasters induce a nicurki'd 
imj)roveincpt. 

JUXTA-ARTICULAR NODULES. 

Synonyms. - 'Knno,' Naritle, Macgregoi's nodules, l?teincr*s 
Uiinonr^, Jcaiiscliiic's luxliilc-. 

Historical and Gecs^rapliical. - 1 his aJfcction was lii^l brii jly 
ilcscril)»*d l>y M;i( ^^rcgoi m nyn in Ni-w tininc.i. who :ilsO suggi'Stcd 
a pos>*ililc j)ar€L'^ni<’ oiie.in oI ii. It w.is IjtiT iiiori- hilly sliulied ])y 
St«-inci in n.ilivc'. «)f j.i\ .1 .ind l»y J«*aiisi liiir in n;i1 ives oi Si.un, w here 
It is known as ‘«*nno.' |<Mii>cInic inirmhuid th(' Very appropuak 
term ol ' jn\la :iri icnl.u* lIo(lull■•^.’ J oiitovnont and jCaroiigeau jin 
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Madagasciir considered tlie.raiisr 6i tin* nffcctioii to be a fiiiigns, 
Nocardia carou^cciui Hrumjn. i^io. (kiscs h:ivc been obsc\-vcd in 
Northern Afri*:a bj’ (iros and in ('«‘yhiji by ns. also by ChalimTS and 
Archibald in the Sudan. Tin* disease will ])robably be found iu 
occur in many otliei trojiical .and subirojiical coiinliies. 

/Etiology.- -Macgrbg(Tr. Sleimi, ami Jtvinselnn* considered the 
nodules’to be* of ixirasitic origin, while I'oiiloynont and Carongeau 
found a fungus whidi they bi lieved lo b<* the .'etiological agent of 
the condition. The description of this fungus — Nocardia caroii^^mm 
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Bruinpt, TQio —is givrn in tlio chapters on fungi (seo pp. 1065 Jind 
4 Iiicceiitly the prrsence in Ihr nodisic::) and i-tiUlogicai rule 
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of tliis fungii'^ has Ix-^mi doiil>lrd 
ohsrrvciv; con^idor tliu rondilion 
frainlxisia. 

Symptomatology. In tin legs 
and arms, es])e( i.dly in ])ro\iiinty 
to the art uadnl ions. se\ei.il iio- 
duh''^ lire fuund. sunn ul tin ni tin- 
si/i* ul a widmii oi nioie. ul 1. it In i 
liard eoiiMstein'V,^ .iiid euviieil 
bv luMltliy skin. .\<'eui din.!*, tu 
Mtiegn*gur. the^e Imnunr'' on ni 
most frixpientlv about I he i Ibuw-, 
or llu‘ ]i.irts ul the budy i oinmg 
III coniaet with the gi oiiiid wIn n 
the native is slee]>iii<r. ■^I'hese 
nodules at first * are ratln-i M»ft . 
and are situated in tU- sybeuta 
neons tissue, and tin* skin inny be 
moved above them, l-ater tinv 
inav, ajfp.irentJy, Jnse together, 
forming hard, largi* tuniouis. and 
adhere' to the skin, whieli geiier 
ally does not present any aIt<T 
a tion. Tliocourst* is very ^'Iironie. 
but occasionally the nodules may 
disappear sponianeously. 

Treatment.- -The nodules may 


by many authorities. Several 
l.iti* tnanifesiaiiun oi 
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be e.\( ised. Tn tin* \eiy first 
stage of tlie^disease a potassiuiu iodide treatment might be tried. 
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. HURHEKIASMOSIS AHPHILAPHES. 

C r _ 

Chalmers and ChristoplKTSon liavc described a ease (Fig. 889) 
of spreading warts, associated witli Crypfococcns tnyrmeciec^vfhich 
grew on the skin of the face and neck, destroyed an eye, and entered 
the mouth.* , 

LYMPHO-FIBROMATOSIS. 

This is a condition of elejihantoid fibrosis (Fig. 890) mei by iiF 
in Ceylon and Africa. It is sometimes associated with a secondarj' 



^ Fig. 890. — Lymfho-Fibkomatosis. 

• 

pyogenic eruption. Some cases] may’i^bc associated with filariasis, 
but others are not. The skin i>» elevated into Jarge, raised, /flattened 
patches of fibrous c«»nsistenc3". The condition is chronic. 

seborMhcea spinulosa. 

This condition h^sbeen seen b5’' Castellan! avd Chalmers in various 
parts of the tropics ami the Balkans. It is characterized by tlie 
presence of numerous .yellow i>higs. some of which are acuminate 
and hard. These plugs jirojcct from the 'orific('S of the sebaceous 
ducts, and arc often situate on an oily skin. Ordinary black come- 
dones are absent. The term * seborrhoea spinulosa ' probably 
covers several varieties of seborrhoEfa. 
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fifiuM.'il rcm»iTk?i --I'yogonii inf t‘i turns-- -Tin- i‘ry11n-mala riii* (‘xaiiihoi'niita 
I 'Mil fiiisL — Dcrin.ililis vciii iiaia - - i'fli.isitic iliM'ascs- hullous riuptions 
- l‘'f zczna. psorui'-is. ‘-t Imn ami ilLTnialilis cxlolialiva — 
A' iM* I Ivprirdrnsis ,111(1 liumiulioMs- lAclim -'rimio'iirs- -'riilifn uldsis 
- -Svpliilis i( litli\<iMs • Kaposi's (lisrasi*- C IiloiiMna— I'tiseasrs ol iho 
Ikiii .111(1 nails- -SoiiK' t o•'m(l]>ollfaI1 disc^ascs ot inui'oiis moiubiaiK'S. 

« . Aeneral remarks. 

« I 

In niir i-\|)(Tiriirr. jill tin* skin «lisc;isis inoi w itli ill ti‘in]HTal(* /ones 
arc aUo loinnl m t In* tropnx. cm c pt iliosc diu^lo intense ('<»M, sin ii 
as t'rvlljcnia iieniin and li nst-l»ii«*, and i\cn these may also be 
loniid m the Ingh inoiuitaiuoiis rei^ioiis ol the lro])i( s. 

rile dijunosi-, of some ol the rosino])olit ti n di iinatoses may. owing: 
to the eolonr ol the skin of native raei*s, be very diliienh to the 
medical m.iii !n*wly arrived in the lro])ies. 'I'liis is ]>robably the 
1 aiise ol sonit* of the statement si hat siieii common disi ases as lichen 
])laniis and ])soriasis are absent. Tlnre is no doubt, ln)wever. that 
some flermatoses whieh aie fu'ciuently met wjtli in lemjierale zones 
are less common in the Ironies. 

It is start'd by some aiilliorilies ilial coloured Taces are. on tin* 
whole, less liable to skm diseases than tin* white raees, but the 
reverse is more in aceordanee with onr experieiiee. 

A I'-w remarks as to the noimal skin of native raees m.i} be 
useful belore ]iroeet‘diug to re\ iew the various eosmojmlit an disease s. 
In the Alrii-an* raees and Ainerieaii negroes who descend from 
Afruau uegjro stork ((luiuea negroes, Yol(>ifs. CalSres) the whole 
skin, es])e('ially the derma, is tliieker than in the white raees. In 
Indian races tlie skiik is almnt the same llfickhess ;is in JMiro]>eans, 
(*\*c(‘|)t ill tne Tamils. w}h»m- skin is somewhat Ihirker. As noted hy 
Howard Fox, the gl.’indnlan system swe.it glands and sel)jieeoiis 
glands *is much more liiglily 4l(*\elo])ed in the nali\e races, ('spe- 
cially tin' Alric'an negroes. 'Die sebaeecnis secBi'tion is the caiisi* of 
tlu'ir pei'iiliar odour and the shining .'ijijx-araiice ul lli(' skin, and 
tin* large si'cretioii of^s\t;eat. which, owing to the* high tem])4*rature, 
(piickly ova])ora(e.s, is tJie j)robabJe cause ol the skin f(*eliiig cooler 
wlicn touched.* In native races t lie liairj’ systi'in is less dcvc'loped, 
except on the scalp; in th(3 African races the hair of the head is 
generally curly or woolly; in Indian races it is usually smooth. 
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Tlio slipflit (f(‘Vi'lopm(*ni of Itimigo luiir is the cause, as noted by 
I Tox, of tile pecyliar velvet y feeling of the neCTO skin. 

The most import out c I larar.t eristic of the. skin of tropical native 
races is the dark piguiniiat ion. It i‘> said thai tJiis ]>igmentation 
is not present at birth, but d('velops within a few hoiir!^ to sc'veral 
(lays after birth. In our e\]HTience. it cannot hr doul^ed tlial at 
the time of birtli in many (ms(‘s tlu' babies ]>ri‘S(*nt a* much lighter 
colour tlian the adult people. Tlie skin, howeviT, is not whitish, 
but ol a muddy brownisli colour, and darkens giasitly witliin a few 
days- -in some cas(‘s is (piit(^ dark also at the' tune ol birth. It is 
said that tlie pigmentation increases till ])iil)irty. and then, after 
remaining stationary during adult hie. slowly lUrreascs during old 
age. The maximum pigmentation is found on the loins, jioslerior 
portion of the ti;unk, shoiildiTs, buttocks, and thigijs: the least pig- 
UKuitation is found on the ])re])iicr. vulva, palms, and soh-s. In 
some rae'es tin* oral mueosa is not ]>igmeuted: in otiiers theia' is a 
]>atehy dark ])igment.it imi which extends often to the tongue. '1 he 
dark ])alches oii^ln* longue hav(' been cousiih'red by seNeiMl writers 
to b(* a ])atholngical (‘ondition. ,ind a sign ol ankyloslonfiasis. We 
have observed such pat( lies. h(»Wt‘\ I'l . in iiumbei s of 1101 mal nat ives. 

1 ln'. hair is said to become wliiit* at a later date auuaig iicgio races 
thiin in iCuro])eaus: we have not n«>ted any distinct dilfniuee, 
eithiT among them or ihe iiativesol .\sja. 

It is saiil by some writers tluit nati\e races, .md es]>eeially the 
negro Afiic.iu r.u'es, ar*- less susce])tible to ]>ain than the whiti* 
man. In our e\]>erience tluTt* is hardly .luy difference in th<‘ 
ordinary doloiilic sensibility, but tin* thermic* sensibility ispiobably 
less. 

PYOGENIC INFECyONS. 

'rilese are veiy common in trojiical countries. Impetigo and 
Ecthyma lesions are frecpicuitly met witli. The syiu])toms and 
course are iileiilical with wh;i1 one liiicK in leinjiiTale zone's, and 
till' treatmeiil is the sann*- -removal of tlie crusts, disinieclion with 
a lotion, such as a percliloruh' (»f mercniy (1 m 2.oo«), and dressing 
with a while })r«f:i])itate ouitmeiit (i ]Hi I'eiit.). ^ • 

BoilS----This is a common aih-ction in the liopicf, very stubborn, 
and (littlcult to cure.* 1'he (piickesl and mosj reliable method ol 
cun' in cases of multiple boils is, in our exjiericnce, Wrighf s vaccine 
treatment, llie vaccine being prt'jiared jVom st*Jii)bylococri isolated 
from the ])atienl. When this treatmeiil cannot be'caiiied out, the 
adiriinisiration ol ve:ysl ])reparatious iiitenially will lx* found to be 
useful in some (';^si*s -c..g., ceridin ]>ills. ( )ccasibnally a small boil 
may bi' aborted by a])plving a droph't of pure carbolic acid by 
m(*ans of .1 ])ointe(i pen€il oi wood drilled mtR the (‘eiilre of the 
papule. For old indurated l>()ils tlie c(»ntinuoiis application of a 
carbolic lotion (2 to 5 per cent.) on lint occasionally causes them to 
become absorbed. 
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As a preventive, a salicylic alcoholic lotion (i to ‘2 per cent.) 
used after the daily bath is advantageous. 

Sycosis coccogenlca.— This is fairly conmion in liolh Europeans 
and natives. In the nt'groes I'ox has often observed the formation 
of tiny clidoidal tumours after this affection. Di-jwlation and the 
use of a raccine is the be^^^t method of treatment. We have 
observed a case of Dermatitis papiUark capilliiii (Kaposi). 

Erysipelas.- -Ordinaiy erysipelas due to streptococci, and to be 
distinguished from the filarial nysipelatoid attacks preceding the 
development of elephantiasis, is not rare. Iclithyol ointment or 
lotion {10 per cent.) answers well. 


THE ERYTHEMATA. 

Erythema solare is common in Europeans recent ly arrivi d. and in 
those who lixe an open-air life, such as planters. It is followed 
by pigmentation (sunburn, scc‘ pp. 82 and 2231). iThe application 
« « ‘ of calamine lotion, followecl by the 

' " use of boric vas(Jinc or rose-ointment . 

beneficial. 

Erythema intertrigo is wry irv- 
(piently observed corpulent 

4' persons. Washing the parts with a 

I ]>otassium perniaiiganate solution 
fi in 5.000). followed by application 
1 ■ of boric-talc or salicylic -talc powder 
yl (acid, boric. 5i. , talci f^i. , or ac. salicyl. 
I; ITT. X.. talci ^i.h is useful. Persons 
. Ij suffering from intertrigo are very 

*4jy|r ' 1| liable to become infected with tinea 

cruris. 

Erythema nodosum — Erythema 
multiforme.— These affections are 
occasionally met with, but much 
more rari‘ly than in temperate zones. 
We have •seen two, cases of the 
variety of erythema multiforme 
known as herpes iris. 

Erythema annulatum and Erythe- 
. , ma gyratum, in jxrsons suffering 

from fever, and coming fiom tropical Africa, sliould always'arousc 
the suspicion of trypanosomiasis. 

Diffuse Erythema scarlatinlforme and Erythema morbilliforme 
may be seeirin some malarial patients. Tli^y maj* occasionally be 
caused by quinine, ftut'in most cases are ^f malarial origin. The 
diagnosic of (^rjdhemata in dark natives is diflicult. The medical 
man hi long experience, however, will b<‘ able to detect a peculiar 
shiny aspect of the skin, with a distinct pinkish tinge. 
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• 

Purpura.~^ch6nlcin's purpura, Henoch’s purpura, and Wcrlliof ’s 
purpura are not common in the tropics, though we have seen cases. 

A symptomatic purpura eruption is occa^onally seen in the last 
stage of kala-azar, in malaria and other maladies. 

THE EXANTHEMATA. • 

• 

Smallpox, chicken-pox, and measles are very common in the 
tropics 't hough scarlet fever is but rarely met with. 

Smallpox, of which we have already given a description (p. i486), 
is very common, and often spreads in extensive epidemics, and 
may present the confluent type and the luemorrhagic type, which 
is rare in Europe. In colrmies undiT European rule vaccination 
is extensively practised. The vaccine dot's not retain its im- 
munizing properties lor more tlian a few weeks iii*the tropics, and 
hence it is advisable* for each colony to be provided with a central 
vaccint' d(*pol where* the lymjfli can be prepared under cttrt*ful 
su]>ervision. Ojviiig to the habits ol tin* lower classes and to many 
of tin* vaccinators being non-medical men, s'brious infe^'tions with 
ot her diseases may ortair. 

Measles may be dillicult to recognize, as the t*ni])tion in dark- 
skinned races is l)i'-tter fell than seen, but the coryza and other 
symptoms art* gen(*rally sTifficient to enable «n corrett diagnosis 
ti) be made. 

URTICARIA - -LICHENf URTICATUS -PRURIGO. 

Urticarial eruptions are as fretpu'nt in the troi)ics as in temperate 
zont's, though to tin* iiew coiiK*!' the diagnosis of urticaria in dark- 
skinned nativ« s is lar from t*asy. Of lichen urticatus we have seen 
several cases among Enrojujaii ainl J^alf-casle children, and of 
urticaria pigmentosa wc have* seen one, case- a European cliild. 
We havi* observed true prurigo of llebra in two native girls. 

DERMATITIS VENENATA. 

Several troj)ical plants and grasses produce substances highly 
irritating to the skin, but the subject lias already been ircaftd in 
(Chapter XCIV., p. 215T. Th(' dermat ilisso caused^ may be urticarial, 
erythematous. eczeniMoxs-likc, or bullous, anjJ may extend to hirge 
portions of the body. The forms of dermatitis veiiftiala due to 
animal agents, such as ants/bugs, f'd erpiUars, clc., have beui. 
already mention(*d in ('hapters XIV. an<l XCVl.. p. iJ200. 

. * PARASITIC DISEASES. ' 

Trichophytoses. — In tropical countries, tti addition to the tricho- 
phytoses peculiar to tlio tropical climate, several ^ot her. forms ul 
trichophytic affections occur which are clinically identicSl witJj 
those met with in temperate zones, such as tinea circinata, tinea 
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tinra lurb.'o. The fiini^i firo, liowrvor, in ^ most rasrs 
(litkTtMit sjx'cifs tinea ('aj)ilis 

is kss (H)rnnion in rnclia. ("(‘yloii, and tropiral Afrira, Ilian in 
Kiiropi* and Ainrri('a. On Iht* nlln-r hand. il rxirmu'ly roinmon 
in till* Ain('rhMn nrj.;roc>i. Thi‘ funi:i I'onnd in lln' arc 

generally kii^^‘->]ioivd om-s. Muyospnntm aiuioitiui has never 

been found by us. Favm 
is rare iu I rojaeal- Africa 
and A^ia, but common in 
Cliina, Kgypl and in the 
Siulan. 

Pityriasis versicolor. — 

Th*' ])il\Tiasi.s v*TSicolor 
of t(‘inper.ate zones nuiy 
1 ) 1 * found in the tropics, 
ft Is to be noted, liinv- 
I'ver. that s(*viTal wnliTS 
f)U trnjiic.fl nicflirine con- 
fuse' pi1yri;isis versicol(»r 
w'iih aiiotlier dennato- 
niyt'osis wliu h is ex- 
\ rt inely (‘onnnon— t iiiea 
(set* ]). Jt>7d). 
Pediculosis and Scabies. 
Pciiicniosis atpifis is 
extremely c onim tin, 
jlt hough natives gi-ner- 
ally tak<* great taie to 
koe]) tiieir hair in gtwxl 
t'oiidiiittii by regularly 
eombiug^, washing, and 
oiling it. Accoiding to 
Fox, ('annicha*']. ami 
Feiidergast . ]H (licnlo‘'is 
ca])ilis in the Soutlit'rn 
States of North Amt'Hca 
is much less frequent in 
the m*gro(*s than in tlie 
whiles, as. according to 
them, the negroes take 
greater ])ains in th^' rare 
of tilt* scalp than do tin* 
and P{i(liriflosis pnhis art 



Fig. 8^/j--SM*Me PicMrn'H.e.s. 


lower-tlass whiles, 
as frr«ineiit in the 
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BULLOUS ERUPTIONS. 

Epidermolysis bullosa is occasioiially ohs^'N’ccl. 

Pemphigus vulgaris and Septic pemphigus t arc iit)1 rare in 
the tropics. In tlic cases of hqnic ])iin]>hi{<iis \vc liyvc always 
found virulent stn'])tococci. 'flic eni])ii()ii is similar in wluit one 
sees in tomperate zones. We ha\e srcii a case yf •Pemphigus 
vegetans, and wc have observed a !ypi«*al case of Pemphigus folia- 
C8US, contracted in ('evlon. and another in Indo-fJiina. Dermatitis 
herpetiformis is not ran'. 

Of Hydroa vacciniformis we hav(‘ seen two cases in European 
children.) 

HERPES. 

Herpes facialis febrilis is cominou dm in;; aiimks ol inalari.d fexei 
and otliei levers, but \ cry rare, as is well known, in enlei i( . 

We have seen in I'hirojjean (hildiui .i siuiilai imidition to what 
some J'^rencli writers call fierre licr/ictiqnc. I he condition, as seen 
by us IS chara^itcTized by a sbai]) attaik ui Icact lasting about 



J'IC. — PbOKlA-SlS. 

twenty-four liours, and at the same* time by the a]>peaiance of a 
few herpetic vesicles— id oiii casts on the tlnef s :ind biilti tks. 
Herpes progenitalis is vi^y common, i-sjicciallv in J:Mro]>cam^ 
Herpes zoster (zona, shingles) is frecpa'iitlN’ met with in ICiuopeaiis 
and natives. 
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ECZEMA— ACRODERMATITIS PERSTANS— PSORIASIS- 
PARAPSORIASIS— SEBORRHCEA— DERMATITIS EXFOLIATIVA. 

Eezema is extremely common, and all viurioties of it are found 
in the tropfcs, as in temperatejzones, both in natives and Europeans. 
The treatnr.ent is often very difficult. In oiu* experience greasy 
prep.irations and even pasti's are as a rule badly borne except 
in some chronic casi's. Geucrally speaking, it is best to use.lotions 



Fig. S94. — PsoRiAsis'iN aSiniiai.icse. Fig. 8(J5.- -»Derm.\titis Exfoliativa 

IN A Sinhalese. 


such as resorcin (| to i per cent.) or liq. phinibi (2 per cent.).* Some 
cases of eczema will improve only on the patient going to a cooler 
climate. Wilson's ' Eczema verrucosum, characterized by great 
dryness and hardness and warty appearance of the affected part, 
is frequently met w?th 'among natives, in whom it mostly attacks 
the tojjs.' 

Acrodermatitis Persians.— We have seen two cases of a very 
obstinate chronic dermatitis, with exfoliation, on the extremities 




ECZEMA 


of?Sinhalese»natives, apparently identical with acrodermatitis per- 
stans of Hallopeau. They were different clinically from the 
acrodermatitis«vcsicnlosa described by 0119 of us. 

Psoriasis is considered by most writers to be extremely rare or 
absent in native races in the tropics. Kutz states tlwit he never 
saw a sii^le case of psoriasis in a negro during his many y('ai s of 
practice in Martiiiicpie. Howard Fox. senior, thinks t?iat possibly 
the savages of Africa arc frt'c from psoriasis on account of exposure 
of the •skin to sunlight, and that tlu* mgroes of Noilh America 
have ijiluTited this pecu- 
liarity. In our experi- 
ence, psoriasi.'* is fre- 
quently met with in llie 
tropies in Kuropiaiis and 
natives of evn y race. i 

SeborrhiBic affections 
are common in the 
tropics, especially in 
Europeans. A sebor- 
rliocick of the chest is 
frequently met with, and 
oflencoiif used wil*li ring- 
worm. I'he niicroseop- 
ical examination will 
clear t he diiignosis. The 
use of a sulphur ointment 
(5 per cent.) is the best 
treatment. 

In Ceylon a peenli<ir 
form of sel)orrh(x*a cap- 
itis with yellowish scales 
is accasioiially seen in 
European childrtm be- 
tween four and twelve 
ye.irs of age. This affec- 
tion is probably diKi to 
Pityrosporum canilici 

Castellani, iqo8, and 8y0.- UKKM.MiJih lixFouAuvA simu 

quickly disappears when latino Jin^a Imukicata. 

the child goes to cooler 
climates. • , . 

Dermatitis exfoliativa (pityriasis rubral is not rarely nu‘t witli, 
occasionally following on psoriasis. In Ceylon we have obser\f'd 
two cases in SiiihaleSe natives. The amount of desquamation was. 
enormous. On Removing the scales, whieli were white, the skin 
appeared of an angry colour. At times? mf superficial examina- 
tion, certain cases may be mistaken ff»r diltiisc* tinea ipibrit^ata. 
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ACNE VULGARIS— ACNE ROSACEA— ACNE VARIOllFORMIS— 
«ACNE CHELOID. 

Acne vulgaris and Comedos aro <‘xlrcnic*ly coninioii in all racct'. 

Both t y])('s ar.iu Acne indurata aiul Acne papulosa et pustulosa— 

aro obsiT Tlu*tri‘atnu‘nt.\vliu'li isasdilhciilt in tlio tropics as in 
temperate /oifes. is based on t he um of niedi<*ated soajis aiul sulphur 
or iclilhyol loth)iis or oiminents. 'I'he vaccine treatment may 
occasionally good rc‘siiUs. 

Acne rosacea is, in our experit-nce. comjKiralively rare in 1h«‘ 
tropics, though we have sti n easi> m all laie*'. Tine rliiiKfpInfnu 
wv have also observed. 

Acne Varioliformis.- 'J hi'>. ni oui « \]»i i ii ni i . is as hicpKni in 
the tro]ncs as in temjuiate /ones, .ind m.iy lx* found in all rac(‘s. 
Th(‘ regions of I he body more* commonly affected are tlie fore- 
head. temples, the fioiit of the sleriiiim, and thi‘ inurscaimlai 
n*gioii. 

Acne cheloid is vi-i^v ('(immon. <'s]HcialI\ amoi}^ iiativi raixs. 
The back the neck is gMiii.dly aifeettd. ('.ises of Aiiiiiis and 
FoUiclis are occasionally sei'u I'lnse are ])i obably luberculHres. 

HYPERIDROSIS AND BROMIDROSIS. 

These coudilmns are. ior climatic reasons, v^ry common m the 
trollies, and have already lnen lon^di-red (see p. Tlu' 

treatment may be v( ry ditluult. Xaphihol or salicylic alcoholic 
lotions (i jKi' cent.). followMl In a salicylic, boric, or taimofonn 
powder, are useful. If there is much inllammalion of tlu- skin, no 
alcoholic lotions should be used, but siinjily ualer Mihitions of boric 
acid (j ])er cent.) caiboli<* acid (i jm r cent.), jM-rinanganaie (»f j>olas 
siuin (I in 5.0001. and o» ca#ioiially li\Urarg\ i nin nen blonde (i in 
3 ,C)oo or .pooo), after whii'ii a ^alicvln or lioric powder is appUed. 
'Jhe same powder ‘'houhl be sjiruikhil on the socks and shoe-^ and 
undergarments. Internal tre.ilineiil by sulphur, acid drinks, 
c‘tc,., is not of much use. Inlladfinna and tilrojnn will stoj) the 
secretion for attune, but they mil'll In* pushed till iinjileasant 
symi*tonis oc.cui . We ha\ i* seen a case iAK'/inmiuirosis ol tin* axilla 
in a native boy due to the preseiw e of a bacillus closely allied to the 
Bacillus prodiiiiosiis. and aiiothei due to ;j, reil-pigineiil-prodm ing 
coccus. ^ * 

Granulosis rubra nasi is occasiofially seen in lialf- caste and 
European children. * • 

LICHEN PLANUS— LICHEN SPINULOSUS- PITYRIASIS RUBRA 
PILARIS— PARAKERJ^TOSIS VARIEGATA- POR6kERATOSI6. 

Lichen planus is common in the* tiopics limong Euiopcans and 
natives of the' various race^. In very dark-skinned natives tlie 
diagnosis may be diilicult to the medical man used to scxing skin 
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<I!^ases in^Europeans only. Apart from the colour, however, t^ie 
skin lesions are identical, ihc papules ha\'ing an angular outline 
and a flat, €K:casionally umbilical ed, shiny surface. When the 
eruption disappears, it generally leaves behind some pigmentation, 
which is extremely well marked in natives. Lichen nitidus has been 
seen by us on the penis of a half-caste and several Europeans. 

Lichen spinulosus is occasionally met with in ('liildreii. 

Of Pityriasis rubra pilaris we have seen a case nf a Em <>])eaii. 

Parakeratosis variegata was sii-n by us in a half-east e patiuit. 
Wc have come across two cases ani«»ng natives of Mibelli and 
Resphighi’s Porokeratosis. We ha\i' seen a case of Granuloma 
annulare in a European planter and one in a native clerk. 

TUMOURS OF THE SKIN. • 

The tiiinours met with in temperate zones are met willi ab.o in 
the tropics in Europejins as well as natives. Then- no doubt, 
however, tliat^nativc' races are more subject to sojue classes of 
tumours than to otliers. We would call atteution*to f lie i*xtieiue 
freqnency among tlu' natives of cheh»id. tJa* common occ urreiice ot 
libroma luolluscumr.and the coini>arative raiitv of t'})iihelioiua ol 
the tace. 


CONNECTIVE-TISSUE TUMOURS. 

Benign Connective-Tissue Tumours. 

Simple fibroma. Fibroma pendulum, and Fibroma molluscum 

(neuro-fibr<nuatosis of Kecklingliausent aie vnv fre(|u<‘Ully im l 
with in natives. Myomata are occasionally observed in our tases 
always on the lai e. 

Angiomata are not lare. and multiple Telangiectases are faiily 
coniiuou. and Lymphangiomata very tiecfueut. . 

Xanthoma planum and Xanthoma tuberosum ar^* Irequeiitly 

observed. 

Xanthoma diabeticorum is veiy rouunou in India and Ct'ylon. 
when* the belter classes siiffei gieatJy from diabetes. An exanqile 
ot IBalzcr's Pseudo-Xanthcana 
or Elastorrhexls affecting the 
al)donieii was obser\'yd us 
in a half-easi e woman. 

Cheloid .- -'riii s i s v x t r em< -ly 
fn*qnejit in native raci*s. 

According to sinne anlliors. 
negroes buffer from i# sixteen 
to ciglileeii times as nnieh as 
whites. In Indian races it is 
not so frequent as in Afri<'an 
natives, but still, much 
more frequent than in 
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Europeans. The smallest wounds, such as those made in tattooing, 
may be followed by cheloid. In Chinamen it often follows hypo* 
dermic injections of morphia. 

• Malignant Connective-Tissue Tumours. 

Multiple sareomatosis of tlu* skin is rare. Wc have soon two cases, 
both in Sinhalese girls. 

Mycosis tungoides has been obs(TV('d by us once only in a half- 
caste man. j 

EPITHELIAL TUMOURS. 

Benign Epithelial Tumours. 

Epithelild moles are fn-qiu'nlly observed. 

Molluscum contagiosum is met with in all races. 



F19. 898. — Molluscom Contagiosum. 

Verrucs and War^ arc extremely common. In two instances we 
have seen Sinhalese boys covered all over the body with hundreds of 
warts. ‘Filiform waris are met with, and u'arls on the genital.organs 
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Fig. 902. — Fibroma ^roiLibcuM; Larger Variety. * 


are very common. Verruca senilis and Verruca sehorrhaica are 
frequent. The bestetneatmeni lor onlinarv warts is carbon dioxide 
snow. 

Escomel has drawn attention to a peculiar treatment for warts in vogue 
ODOong certain races in South America. These people apply the crushed body 
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of a beetle belonging to the genus Meloe to the wart, the horny layer of which 
lias been first scraped ofi. Tlie wart disappears, leaving a slight whitish scar. 
The active principle is to he found in the beetle’^blood. 

Hyperkeratosis of tlio whole solo is of ton ohsorvi'd in natives {{oing 
barefoot. We have seen s<'veral cases (»f ('ornn culaneum : the 
situation was generally on ihe luinds, but in a caso^tlii* condition 
developed at the edge of an ulcus tropicum (see Fig.^ 862, i>. 2187). 


Malignant Epithelial Tumours. 

Rodent ulcer is comparatively rare among natives, but wo have 
seen one case in a Siiilial(*so woman. We have observed a case of 
Melanotic carcinoma and two of Paget’s disease of the uippU* among 
half -cast os. 

MIXED TUMOURS. 


Adenoma sebaceum of tlu' face has been soon but rarely by us. 
We have newer observed in tin* tropics cas(‘s of true Angiokeratoma 


oil the hands,* but we have 
si‘«‘u cwsoimwliat similar tumour 
on the s<T(»tum (»f a liuropean. 
A dilfiise iy]>o of ifiigiftk<Tal<)ma 
of llie fool somewhat resem- 
blmg mycetoma has bi'eii de- 
scribed 111 South AiiuTica 
(mv p. 2147). 

RHINOSCLEROMA. 

A cjLSe' of rhiii<»'»clei om.i has 
been eihsiTVcd by us in an 
Indian coolie, asid (iro.N has 
rquiVled the oceuireiKe ol the 
disease in Algiers. 

TUBERCULOSIS AND 
TUBERCULIDES— LUPUS 
ERYTHEMATOSUS. 



0 * 

. t; 


Lupus vulgaris is m^t in . • • ' 

the tropics in aU races, but. 
accordi|^ to our observation, is ’ 
far from being so common as in 
Europe. . Ki,. 

Tuberculosis verrucosa cutis is 
very rare, and Scrofulodennia , , 

much less common thafi in temperate zones. All the so-caJled 
tuberculides— Lichen serofulosorum. Acne serofulmorum, Baain’s 
Erythema induratum, Folliclis, and Acnltis— are obsn-ved but 
rarely in the tropics. 


903.--Lo)ju.s Vulgaris in a 
Sinhalese. 
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Lupus erythematosus, as regards which w.e ^ee.vrith those 
writers who do not consider it of tubercular origin^ is very rare 
in the tropics. 

While tub<;rcuIosis of the lungs is at the present time extremely 
common in many parts of the tropics, skin affections of tubercular 
origin are, cdbiparatively spi'aking. infrequently met with. 

• 

SYPHILIS^-VENEREAL SORES— BALAMO-POSTHinS. 

At the present date sj’philis is rampant all over the tropics. 
In the past there is reason to believe that it was unknown in many 
of thoie tropical regions which were unopened to the cosmopolitan 



Ciu. 904.— Papulo-Squamoos SvpatusB. 


trade.* According to lambkin, in some parts of Uganda srahilis 
affects more, than half of the populat ion. and this enormous dinnsion 
of the malady has taken place during recent years since the country 
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has been opened up. Syphilis is very frequently observed now also 
in ail the other regions of Africa, and is '^ery common in tropical 
Asia. It has been noted by Fox that in America it is much more 
frequent among negroes than among whites. In our experience, the 
virulence, as well as the symptoms of the disease, ary not much 
different from what one sees in Europe. We can, ha^ever, confinn 
Brault's observation on the frequency of the priiftary sore on the 
supra-{>ubic region of natives, who regularly shave their pubis. 
Perhaps the general enlargement of the lymphatic glands is more 



marke<i in natives, and circinatc and •piisl iilar syphilides, as ob- 
served by H. Fox,, are more common. The tertiary ulcerative 
lesions are apt to become of enormoit.s proportions, owing to second- 
ary /infections, and to llic patitmt not seeking pro})cr medical advice 
for a long time. Of great iiit(Test is the faci that in uncivilized 
native races the so-cailed parasyphilitic affections (progressive 
paralysis and tabes dorsalis) arc extremely rare. * ' * 

.’As regards the treatment of syphilis in tlie tropics, inunctions are 
very unpleasant in a hot damp climate. Wc generally prefer the 
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orcliniiry iiitcrnal Irratmoiit by hydrar^xynim aim rrrta, gr. i., three 
times daily, and give also^n most oases several injections of salvarsan 
or iieosalvarsaii. 'fhe technique ot the salvarsan treatment has 
been gn\’eii in the chapter on I'ramhcesia. p. 1560. We use also 
injeetious oJ[ various preparations of mercury. A mixed mercury 
and potassium indide treatment is of advantage in some cases. 
Xative> are saut bv some authors to be extremely susceptible to 
mercury, but in our exp(Tience this has been exaggerated. We 



Fig. 906. — Ulcck* Ti:rti\i<y Fig. 907. - Ichthyosis in 
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gen<Taliy give tlieiii tin siliiie dosi-s as to JCuropeans. J^ative 
doctors give often mercury disguisi-d in various ways. Decoct ipns 
of various lierbs are«also administeri-d. In Abyssinia and Erytliraea 
a decoction of a herb related to s.irsaparilla and«call(*d * iisciva/ 
is much used, accordingrto y\nnaratone. 

Venereal Sores. — Thesi* ar(* common in all races, but are more 
apt te take a fihagedaenic character in the tropics. 

Balano-posthitis. — Every type of balano-posthitis is met with 
in the tropics. 
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ICHTHYOSIS— SCLERODERMIA— MORPHEA. 

Every type of Ichthyosis is met witli in the tropics, from simple 
Xerodermia to Ichthyosis hystrix. Diffiist- Seierodennia is rare. 



Fig. <)oS. — IciCTHVosis. 


blit 1 irciimscribcil si'lonKlormia (niorjihoa) i>irfitl)cr friqucnl. \\V 
have si-cii a rav'.of Sclerema neonatorum in a Sinlialrsc baby. 

KAPOSI’S DISEASE -ACANTHOSIS VIGRICANS-DARIER’S 

DISEASE. * 

\Vt‘ liavt' in tlio tro]>i<:s scvrral rasi s of Kaposi’s disease 
(xirodcrmiii ])i^^ni» nt()sa) ainoiiji^ iMiropoan and lialf-castr diildren. 
\Vi- lia\x*coini' across in tlio iroj>ics a case* of Acanthosis nigricans. 
Wc have observed in Cey^jn n t\']iical case of Darier's disi'ase in a 
Sinhfdese begi^itr. • * 

leWigo -chloasma t 

Kreckling cannot be seen in*vny ikiik-skmiied nati\'»‘s, but is 
easily visibli^ in half-castes. It is very eonnnon ainont; Enr<tl)eans, 
especially those who Jive an oinn-air life, and aie niiicli exposed to 
tlie snn. , • 

Chloasma is a viry common afft'ction in the tropics, and is found 
among Europeans as well as natives. The*djfrk brownish or dirty 
yellowish patches of cliloasma are plainly distinguishable in the 
skin of Indian and Sinhalese natives, though in African negroes 
they may be indistinguishable. (For more details see p. 2231.) 
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COSMOPOLITAN SKIN DISEASES 


BIOTRIPSIB. 

i •' 

Cheat le ha? described under the name ‘ biotripsis,’ or ‘ life-wear,* 
the trophic changes which take place in the skin of old people. 
In Europeans the skin, especially of the hands, may become at 
places shiKy,^ smooth, inchastic, more or less pigmentt'd than normal, 
and scar-like ^csions may be present. Cast^ani has described a 
somewhat similar condition in old Sinhalese in whom the skin on the 
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legs may pn*sent a peculiar appearance, becoming atrophic, and the 
superficial layers cracking. The condition, on sujXTficial examina- 
tion, might be taken for a mild type of ichthyosis. It is. however, 
probably a trophic coodition due to old age. Chalmers and Drew 
h'av<^ given an account of this condition seen in the Sudan. 


, DISEASES OF THE HAIR XND NAILS. 

The diseases of parasitif origin* are common, and have been 
described. Cases of Hypertriebosis in man and woman arb occa- 
sionally met with. The so-called ' fragilitas crinium,' as well as 
Trichorrhexis nodosa, arc rare in natives, this being mobably due 
to the habit they have of frequently oiling and greasing the hair. 
We have seen c'ases oi Monlliform hair (monjlithrix) in Sinhalese and 
Tamils. . In .several Sinhalese decrepit old men, who wear their 
liair Ibng, and do not take care of it, wo have seen a condition of 
iijextricablc matting of the hair somewliat resembling Pliea. 



DISEASES OF THE HAIR AND NAILS ssS] 

. OftidttM is slid to take place at a later age in negroes than in 
JSuropeans, But ip our experience neither in negroes nor in Indian 
races is there any distinct difference. Alopida of every origin is 
met with in the tropics. Alopecia seborrhniea is very frequent 
among Europeans and educated natives. It is rare among the low 
and coolies. Al<qieda senilis is loss frequent in naijjives than 
in .Europeans. Alopeda areata is apparently rare ambng natives, 
bid recently we have come across several cases; it is fairly frequent 
among Europeans. We have seen a case of pseiido*pelade of Brocq 
(follicalitis decalvans) in a Sinhalese man. 

All the diseases of the nails met with in temperate zones are 
found also in the tropics. Brittle nails (onychorrhexis) , ridged nails, 
transverse furrowing, and tUnnlng of the nails, eggshell nails, 
sheddin g of the .udls, are conditions occasionally seen. Leneo- 
nyehla, or whitening of the nails, cither in spots '(leuconychte 
punetata), linear (leuoonyehia striata), or affecting the whole nail 
(leueonyehla totalis), is observed. We have described at p. 2236 a 
peculiar black pigmentation of the nails. Onycjjila, or iiUlammation 
of the .nail matrix, is not rare. Ingrowing toenail* is common. 
So-called nail pteryjdam, or outgrowth of the posterior nail fold, is 
occasionally seen, er die opposite condition, exposure of the root 
of the nail (ileus unguium), may be met with. 

We have never observed a case of congenital atrophy, but we 
have seen one case of supernumerary nails. We have noted with 
comparative frequency a form of onyehogryphosls affecting several 
members of the same family, and apparently hereditary to a certain 
extent. The nails are enormously thickened, and much longer 
than usual. All the nails may be affected, both those of the fingers 
and those of the toes. 

Onyohomyeosls of various origin is a common affirtion, and has 
already been considered (p. 2059). * . 


SOME COSMOPOLITAN DISEASES (OF MUCOUS 
. MEMBRANES. 

Patches of Leuooplakia of the longue are common in nat ives, and 
may be of various origin — syphilitic, framboctic. or due to irritation 
caused by smoking oi* chewing various substances. ‘ Cases of the 
so-called olrdnate pityriasis llngu» or annulds migrant are not 
rare. Lingua nigra is occasionally seen. We have already called 
attentio*n to the dark patches found on the tongiu* in natives; and 
whi^ by some writers have been described as a sign of ankylo- 
stomiasis. Thesq pigmented patches are roundish or oval, and 
may be found also on the gums, the mucosa of the lips, on the soft 
and hard palate, and pire apparently coffgAital. ‘ A condition 
which might be called rrt or purple tongue, and which .often^puzzlcs 
the newly arrived medical man, who does not know its origlh, is 
extremely common in Ceylon among the coolies and lower-class 
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natives, and is simply due to chewing betel. The' pigmentation 
slowly disappears on the native discontinuing the use of betel. ^ 
Cases of furrowed tongue (scrotal tongue) are not rare. We havc^ 
seen a case of Fordyce’s disease (pscudo-colloid of the lips) in a half- 
caste. A 'Case of chelitis exfoliativa in a European lady and cases 
of perUcl\e have been observed by us among European children. 
UndtT the ttrni seasonal recurrent ulceration oj the lips, Gros has 
described a vefy superficial ulceration 011 the lower lips in .Algerian 
natives which is very common in the hot season, and is due. accord- 
ing to him, to a diplobacillus. 
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America, A/row- Poisons of. iS(» 
Pnniitixe Modirino in, (> 

Vegetal I’oisoiis of, ifi8 
South, Fish-Poisons of, 188 
• Trypanosomiasis of (Chagas' 
Di-sease), lo. 123, 391, 

■ 427, 430, 1288 
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America, conffnued 
Tropical,* Diseaises of, i2,V4 
American ^lluiraiosivS. tSO^ 

Black ^laduromycosis, 2120, 2122 
Frambocsia, 15.^8 
Leishmaniasis, 2173 
Myiases 
Dernu'U. 1O33 
Uhiiial, 1623 
Rats and Mice, 915 
Relapsing Fever. 91 8, 1823 
Amerind Ihvisioii of Miin, 42. ^4, 55, 
124 

Amerosporea, 987 
Amiba, 299 
divevgens, 299 
Amino- Acids in Diet, no 
Amitosis, 291 
Amtnanniabaccifera, 190 
Ammonia. Useless for Snake- Bite. 277 
Amnesia. Tropical. 88 
War Zone, 198^ 

A niceba {ep) ( /i nUt mosba ) (ser 

0 Loeschia), 29. 115 298, 
875. 

1910, 2225 

Binuclcatc. 299, 322. 323. 324 
Classiilcation of Spucius, 301 
Diagnosis. 313 
in Infants and Firtusos, 320 
Life-cycle. 300-1 
in Lungs. 320 
Kcferonce, 328 
SiKJcies 

buccalis, 317 
co/*. 18. 1932 
dentalis, 317 
dysenteriu, 115, 1932 
eiugivtUis, 317 • 

■ Umax, 1833 

limax-\.y\K\ 298. 1833 
lobo'iptnosa, 322 
maxillaris, 317 
miffl,«324 
princeps, 299 
proieus, 299. 300, 301 
pulmonahs, 302, 320 
rotatoria, 393 , 

terricolor, 300 

urin/p grannlata, 302, 1933 
urogemtalis, 313. 1931 * 

vapnaUs, 1931 
•verrucosa, 300 
vespertilio, 300 • 

Amdbenruhr, 1825, 

Ainosbiasis (Amoebic Dysentery), t8, 
30. 287. 873.. 877, 905. 
908, 1187, 1587, 1714. 
1825, 1832 

.etiology, 18, 877, 1827 
Animal Carriers, 877 


Amoebiasis, continued 

Blood Conditions, 1900 
Cauaal Organisms. 115, 303. 317. 

3'-*LS75. 877 

Climatology, 122, 124. 1826 
Complications, 1832 


Cyst Carriers, 183 1 
Definition, 1824 


Jhagiiosis, 1^0, 1832-4 

Differential, i833“4. 1852. 

1853. 1953 

>lislory, 1826 
Morbid Anatomy. 1828-30 
Pathology. 1827-8 
Prognosis. ,1834 
Prophylaxis. 1836 
References. 1&O2 
Sequelae, 1832. 1830, 1910 
Sex -incidence, 1827 
SprOfid, K77 

Symptomatology, 1830 sqq^ 

Synonyns. 1825 

Table ^of Par^sitjp Infection, 

^77 

Jroatment, 28-9, 1834-6 
Kmetiue. 313 
Acute Type. 1830 
Atypical, 1832 
('hroiiic 'PyP**. 1830-1 
Latent Typo, 1828, 1830, 1831 
Mixed Types, 1830, 1831 -ST 
Urinary, 1920. 1981 
References. 1936-7 
\ma'liic Alwcesses,’ iR, 2S7, 317. 321, 
T525, 1828, 1832, 1836, 
1875. 1893. ICJ07, 19i0 
Colitis, 1825 
C3-Tditis, 1933 

Dysonlery, 1825, and see Amo?- 
biasis 

Kiitcritis, 1825 
J'Vver, 1832 
Hepatitis. 1832 
Treatment, 29, 1835 
Liver Abscess, 18, 287. 317, 1521, 
T525, 1828. i;534. I836. 
T875. 1893. 1907, 1910 
References, igtS 
Pyelitis, 19^3 
'Dmsillitis, 1747 
Unfthritis. "toil 
Anicchida, 2118 
Amaebtna, 298 

Anicrlxud Forpis, cli.mge of, to 'Iri- 
chomon.LS, 354 
Anicebosporidtum, 492 
« polyphJ^Alh. 497 
Amok, 176, 1981, 1988 
Amomum zingiber, 1^2 * • 

Amorites, the, 47 

Amorphophallus campanulaUu, 184 

144 
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Ampelidacea, 2152. 2153. ^^59 
Amphibia. Pardhiies of , 35^ 355. 

39 ^<, 400 , 4^*1, 47ti, 

4i;«. 54«i. 549, ;5fio 
Venomous^ ^40 
Ketcroiircb, 241 
Aniphiwcruii 5 ^ 0 , 677 
ntweyoa, 577, njo; 19 17 
.4 mphuHonadidiB, '333 
Amphistomata, 561 
Amphtsiomes. 558 
Amphistommn homhiuni, 
watsoni, 562 


Andstrodon, continued ^ 
biUneaUts, 251 

coniortrix, 250. ^51, 254, 255 
halys, 251 
Jiimalayamti>, 251 
hvpnalt, 251 

pKtivontb, 250. 251. 253, 254, 273, 

4«7 

Ancylostoma, 47(>, 552, 55^, 024, 05(». 
065, 1770, 1777 

Larv.T,*, Migrations ot, Diseases 
due to, 353 
Keforences, <182 


Amphilretidfp, 604 

Sjjecios 


Amulets, p 3 * 

ament anitm [ A ec ator amcr%canus _ . 

Amyl(;idoMs, lupv. 1 1 1059 

1 073 


Ana-worni. . 

/•ya^iiit use. 0,“4 


AnrtcurdtfurfP. 171. J}-''. 21 3 ^ 

lunntum, 071.' ('72 


JljO. 2M)J 

tcvlnniium, (124. 674 


InacatdtnidtLi', Ji-)'* 

dundcnalc. 12|. 203-0, 

, 021. 

A nacat dinw nernit a lute, i 7 1 . r 7.8 

ti24, o(>3. 6(»4. 

666, 

Anamiia and Alheil O'lnJitiuns, i.'^ii3 

1 - 7 S- LLV-i. 1534. 

J593. 

' 1603 

i(>09. 1<)72. 1079. 

lObo, 

ClimaKilogy. 122. u?. 12 | 

I7()i. 1702 I7(»S. 


l*drasites asso(i<it<*d with (»; 

17J7. 1838 2219 


causing 332 3(»3. 00 . 

J lerrhaiifis due to, 353. 


r70i 

miiitiyanum, (>71 


i7'M 1765 

Am yluhtoiiia l-Viei. I7t>7 


Tcbnle Spleiiu , 

\n( ylosi(>nw‘s. 9, lOui 


Lul.oLtile. JO, 1 J09 

Am vlosionii.isis. 1701 


Inliiiituin IamsIiiu Liii.i, 1209 

Ancvlostomidfr 023, 021. (>39. 665 

ALilanal, 1130, iji^. uio 

Anivlmtotuuui (*05 


i^ernicioiis, 1109 i -,73 

Antyromonas 334 


Piist-Mal.in.il, 1 1 si-2* 1 18 1 

AncUm.ineM-. tlw. 4(1. 33 



Siivere, hovine, 515 
Splenic. 1302 130? 

Whrilf. 12»»(| 

Illfaulllr. I JfHi * 
rrcijaciil, 73, i-ihu 
'i unnol WorUer'.'!, 17^1 
Aufmni.is, lioiu* M.irinw in 1003 
Auxinic Dropsy. Amiu* i«mjo 
L ow Fever. 1470 
Anuikal, 2116 c 
Arriikhr^. 1075 
Aiuil co^ml. 828 


l**ood ol. O-l 

Aadira anwha, 2133, 2100 
AnUrnilnmts funesiUi^, 207 
Aiulruiii. 1503,. 

Aiii'inia iiili-rirupi* .ills, 1701 
Aiicinn* di's J'.iys Chaiids. 17O1 
AMt’Hiont (plants), 213^ 

patens, 213^ 

Anemone stinUatus, 20 >| 
Anemones, slinging, 203. 204 
Anoifccphalus, 1938 
Anrthum graveoleits, 170 


Anamirta cocnilus 187, j.S8, i«m 
pannicuUita, 187, k^i 
Anamista* 173 
Ananas, 170 

Anaphylactic Drug I'niplioiis.' j 313 
Viiaphyl.ixis, T14 
Anaplasma, 490. 491. 102 
cants. 3«ii 
mar finale, 501 
Anaplasmosis. Caning 5^1 
Anatolian Turk.s, 35 
Ancjiilostomficiemia, 1761 
Anchylostomiasi, 1761 
Aacbylo-stomiasis. 7761 
Andstrodon. 230 


' Aneurysm, ro(*| 

I'raiiilKiMal. 1533 
Aiig('i(iinata. 123 
f Angina, Ludwig’s, 1949 
Streptococcal. 1320 , 

Vincent’s. 44H. 132 959 . 152 *>. ^ 745 . 
I . 1747 

• Angiofibroma cnti < ontagiosiim tropi> 
cut 11, ol Bassewilz, 13(18, 
2247. 2268 
Uofersnees, 2262 
Angiokcratodermia, 2236 
of Feet, 2148. 2277 
of Hands, 2277 
of Scrotum. 2277 
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Angioma of Liver, 1907 1 

Angiomata,* 2273 ' | 

Angioneurotic (Klcma, 1720. 1731 1 

Angio&porea, 471 I 

Angiostomidof, 023. 02(), 628 
Angoiiinois Givun-Motii. piiraMtu oi, 

22iti 

Angmllula, 62^, 627 , 1031^ 2201) 
Larva;, 22011 
Kcfescrices, 6S0 
Species 

aceti, 023, 627 
inh’sti units, ^>2^ 
stcrooralis, 

Angiulltfarutf^s, 232 
^ugiiilliiUiVjB, Ci2{, 627 
Anmitllitlina, 1123, 627 
Spot les 

fiilrcf'i. icus. «iJ3, 627 

l^-fcreiici's. (i8'» 

Anguilhilosis. 175S 

AugiiLir ('<iiijmu:tiivil»s. m*); 

Anhahniuw li I'tuu. 
i<)3K 

Anidio'iis, I(li<f|>.bLhu , 2224 
Symploiii.ilic. ‘ 2 M\ • 

\iiiiiial C-irriois <»! I »isc.ise (a</ 

K;us, Grotiiul 

hipunel. 'l\ii 
p So;). S72 
llislory. ti70 
I losts 

l>cfmiti\e, 872. S73. 8;5-*» 
liilciiiu*ili.u-v, S7'.\ 87 ^ 
Inicniu'ili.iir, 87 ^ 
liiiperiecl Cim-itjc. *»2l 
Ki'leieiuos. y2i 
Keser v» nrs l« 8 75 
.'reims emploved roiiccriuiig. 
872-0' 

Diseases, etc., earned hy 
iUcUin.il Jhse.iscs, 81)7 
Ctislodu Iiifeclions, 8<i5 
DiscSisos of Unknown Causal ion. 

920 • 

Nematode Infections. 89O 
Plague. qo8 

Prolo/.o.il Dise.ises* .Syf 
Trematodc Iiileidions. 894 
Animal - Caused I)erin.Ltites, 20141, 
. 2017 

Traumatisms. 115, 147-55 
Animal Kood-Poisoiiiiig. ii»3 
Parasites, 115, 285 * 

Diseases due k), 872 , 1533 , 1825 , 

I., 44 

in External Auditorf' Meatus, 
2011 
of Eye, 2007 

of klan. Carriage of, by some 
other Animal, 872 


Animal Parasites, continued 
of JMaii, continued 

Pul? of, as Carriers ol Disease 
[q.v. nlnypp), 872 sqq. 
Si'xiial G(*iirr«ilioii,St.i^e nl, 872 
Terms I in. 921 
Pdjsou-;, 10?. 109 s » 

SpiiiM liailes, 453 * 

S/‘ I ruse ha ndi u uPa, 452 
Snlwlaiues used as Aphrodisiats, 
171. 172 

Amiij.iN, lilies ol, I-eveis due 10. 1 ^50 
.sqq. 

Diseases nj, due iu rMiter.ible 
X’luises, 541 
Spie.id by Ai'iriuu. boi 
IViiiM.Lii W.irL^n [300 
PolsullUllh, 2f)3 
I KeliTeiues, 22;-ii 

Ti vp.inosomi*^ f>l in 20. ji»o sqq 
\ Try, i.inosumi.ises ul, t-:i>2 
I Aniseed, < I'al nl. luL 
! iui'^fouuttit 70'i • • 

! AiikyI'»slom.isie, 17111 
i NidcyJostomeu-Krauklieil. 17(11 
, \iikvlosl»»niiasis. 128^. 1072. J(»7i. 

1 ' 1761 

^Ktioliigv, 171*2-3 
Carriers i^oa 

C.ius.d Agents (*72, 671, .1762 
CImiatclogy. 122. 124. 133, 343 . 1762 
Coiupliealions. 1 
Dehnitmji, 1701 
Dki gnosis. 1531, 1768 

iMlleientiai, 118*2, 1288, 1297. 
lo.sS. J700, 17(18 
j 111 iCarlh-Kilers 1740 
I iM^’er o). JV(»bable e.iii.se. 55^ 

, \Torf>id \n.i!omy, 1704 ' • 

Ntmieiii l.iture, 1701 
111 Parenleric, 1412 
Pathology, 17^3-4 
111 relation to Pellagra. 170(1, 1709, 

1731 

l^ognosis. 1768 • 

Prophylaxis, 1771 sqq. * 

Karo iui'ideiice.t i7(»3 
Ut'fcreTK es^ 1 778-y 
S3'’inptoiii.'1oJogy. i74(f I7<»3 1764 , 

,jy03. 1904 22(>5 

Sjfiioiiyins, i7f)r • 

Tre.itmimt, 539. 5(»3. 1753, 1700, 

1768 

rkeralioii, ftiSi 
Anmimose, the. 54. 55 
AnnulaUi^ 083 

Annulus niigrans lingua;, 1746, 2283 
A nomomerisfica. 6 ycn * ^ 

Anopheles, see with AnophelincD 
Aftophelina [.Anopheles), 23. 224. 749, 
774. 776. 786. 79 *. 79a 
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Anopheliva [Anopheles), continued 
Bite Prevention, 1205. i2f>Q 
Brouding-placeK, 1130 
Klimmation of, 1208-9 
Classilication. 752-3. 790, 791, 88: 
Definition 752 

Definitive VlQ^ts ol Vlasmodia, 873 

883 

History, 752 
Hyporpiirasites of. 510 
Identitu'cilion, 505 
Larvx. 784 sqq. 

Destruction of, 1207-9 
Parasites of. 

Life-History. 749 

Afalariii -carrying. 19, no, 289, 2*^4. 

505, ‘St'S. 747. 701. 7^M. 

«73. «7<^ ^>^.3. 884 , 888. 

1129. 1131. 1132, 1133, 
^ 3 7 • . I -t*- . » 203 

Mi)r|)hology. 752 
Natural l^neiyics, 11. id* 

0\'a. 78^4 

Plasinodi<il Infill ion of. 512 
Prophylaxis regarding 1204. 1206 
Sjiecieh 

aitkeni, 793 
algertensts' 88 1 

apri, 002 
harbert, 7<r2. 703 
bifurcatm, 79?. 884. 1138 
cams, 501 
clavifier, 511 
cokasus, 888 
Constance., 888 
corethroides, 7(13 
costalis, 1 15 ^ 

coustani, 795 
forwosus, 793 
franciscanus,' 792 
gigas, 793 
ttnmaculaUiS, 793 
jarnest. 888 
jeporensis, 888 
^kockt, 886. 888 
kutnasw, 888 
lindsavi, 71)3 

macul^penms. 225*367, 309. 37; 

776,792,884,1138' 
marginale, 501 t ^ 

'Var centrale, 501 
marginaia, O55 
maufihanus,' 
nigripes, 793, 1138 
paluais, 888 
perplexus, 792 • ‘ 

pseudopunctipennis, 792 
punctipenHts, 792 
SfMtflit, 793 
Uncertain 
apicumacula, 792 


I Anophelina {Anopheles), (onHnued 
i S])0('ies, continued 
I femtgimensis, 792 

I nuirtiHt, 792 ^ 

; I punctimacula, 792 

pursatt, 792, 888 
I strigimacula, 792 

! vcstipennis, 792 

1 vincen//, 792; 888 

i wcllcomei, 793 « 

i Synonyms, 752 

Wings and Wing-veinings, 779-80 
Anophthalmus, 1995 
Anoplura, 218 , 748, 749. 750. 762 
Koferences, 760 
' Anosmia. Pust-lVlalarial, 1184 
; Aniarclopkthirtus, 759 

Fever (Formiciasis), 2000, 
2204, 22O0 

Anteloiies, €'tc.. jus local Beservoirs for 
'rrypanosomes, 392 

• AiitMiat«il Pathoh1g>', 1956 

• Amliflminihics. i(>8 

J Antfiocondee, yirz. 766 , 2200 ‘ 

I Anthocoris. 7OO, 767 
coNgolensii, 767 
kingi. 707 

Anthmyia cantculavts, 882 
radtcitm, c)oo, 1)05 

; Anlhoniyid<e, 825, 852 , 1627, 1628. 
i6j9. 2011 

Anthrax, 22, 24, 876, 899, 908 
Autiarin, 185 

Antiaris tvxicaria, 184, 185, 2152, 
2162 

. Antilles, Vegetal J’oisons of, 168 
; Antiluotin, 28 

! Antimonial prufiarations, Poisoning 
! by. 162, 170 . . 

! Aiilimtiny, 25, 26 , 1275 sqq., 1291 
Trioxide, 28 
Antiveiienos, 243, 244 
Ants, Bites and Venom of, 219, 222 , 
906. I35O, 1^95, 2200, 

« 2267 

Biting Species, ^22 
[ Red, Arrow- l*f)ison irom, 222 
Ked Sloifse-, Knemy of Bed-bugs, 

; 7'»3 

•Anyum (Ainhiim), 224 

I Apaiolfsies, 82 3 ^ 

• Aphaniplera, 857 

Aphauoascu^, 1024 * 

; Aphiisic type of Subtertian Malaria, 

! 11/5. IITO 

! Aphidee, 761 
Apkiocheeta, 1629 
ferruginea, 824. 900, 1630 
Aphramia, 762, 7W 
barys, 766 • 

hamatosiphon, 762 
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Al^hrodisiacs * 

Animal, xyz-a 

• i?«. 177 

A,phihm aSba \njantum, 1741 
lackman, 1741 
iactanHum, 1741 
Tropical. 1780 
Aphthaphyte, 1742 
Aphthoides Chronica, 1780 
Aphthous Stomatitis, 1780 
Apida, Stinging Species, 219, 2207 
References, 229 
Apiosoma, 492 
bigeminum, 497 
Apis mellifica, 219 
Apocampta, 823 

Apocynacea, 1O3. 164. 1O5. 169, 178, 
181, .i8^, 2152, 2153. 
2162 

Apodes, 232 

Aponomma, 710, 71c. 720. 722 
gervatsi, 722 

Apoplexy, Differontial l^uigiiosis fnmi 
• Heat Stroke. 1450 
Appendicitis, ^Etiology, 553. 1739. 
1 758-1 7<>o 
Diagnosis, 1520 

Dillerontial, 1395 I3<)'i, 1739 
Fungal. io6x 
Gangrenous, 1526 
Helminthic, duo to 
Ascariasis, 054, 175S 
Schistosoma, 1739 
Trichuriasis. 553, 1758 
Appendicoslomy. 1835 
Appendicular Trencli Fever, 1501 
Aptera, 748, 857 
Aquilostomiasi.s, 17(>1 
Arab doctors, 12 sqq?, 1535 
AraCbia. Diseases of. 20 
Arabian Medicine, 12-14 
Arabs, the, 46, ^7 
Aracea, 172-3. 2152 
Aracknida{da), 395, 397, 3 '*^- 
Incerte sedis, 732 
References, 228, .690 
Stinging varieties, 2t>b 
Arachniotus, 9®^i • 

Arachnolysin. 213 
Arachnomorphn, 212 
Aradida, 762. 770 , 2200 * 

A f alia spinosa, 2152 
ArdHacea, 172. 2152 
A f ansa, 206, 211 , 690 • 

References, 228-9 • 

Venom, 213-15 
Arawaks. the, 59. 60 . 

Archibaldi Parenteric, 1405, 1408. 

* 1411 

Afchidm, 222 

Archoplasm,' 290, 29Z. 292 


Arctiida, 2208 
Afctomys, 9Z5 • 

hoha {bopak), 9x3, 1423, Z424 
Flea of. 869 
Areca oberacea, 177 
Avgas, 702. 708 , 706 • 

aquahs, 704, 704 
americaHus\a), 4^ 5, ,70)^. 708 
brumpti, 21(1, 70 j, 704 
, canesirimi, yncj 
j chinche, 703 
! cucumvrinus, 703, 704 
' crraticus, 708 

hevmanni, 703, 704 
kochi, 704 ^ 

mtirginatus, 703 
mauritianus, 703 
megnini, 70S • 

miniatus, 703. 70^4 
moubata, 706 
papillipes, 708 

persicus, 216. 453. 454, 700, 703 , 
•919. 13 V « 
pulchella, 704 

I vcflexus, 216, 700. 703, 70.1 
sanchezi, 703 
savignyi, 705 
iholozant, 708 
fninsgariepiuHS, 703, 704 
tuncaia, 70S 

Argasida, 2iu, 445, 454, 454, 694, 
(>9(>. 700, 701 , 702, 703, 
1557 

Argyna, 224? 

Arhynchidta, oSo 
A rh vnchobdellida . OS5 
Ariliis, 707 
4 risat^a, 172 
CHn'atym. 100 
iVlphvllHlU '2152 

Arm, JCIoph.intjaMS of. 1011. 1617 
Armadillo, SSi, bS2. 12S3, 1284 
Arnetli Count. 75. 1898-9 
Koforonrc, 1905 
Arnold's N iiclponls, 4902 
! AvnxdeiB, 184 
I Arpagosioyna, 693 

Irribalzagia, 792. 884* 885 
intermedius, £85 ^ 

pseudomacnlipes, S85 
Arrow-J’oisons,«ib7, 180 , 222, 1695 
Ucfercmos, i8(> • 

j Arstmic, 25. 162 
j as Alwrlifaacpt, 170 
, History, 20 

• Uicust-poisoniiig b>; (Sudan), 191 

' l*seudo-cHbl<8:a due'lo, 1821 

It'it-poisoning by. 190. i<)i 
Sulphides of, C.ittlo-poibonfng«by, 
tSo 

Useless for Snake- liite, 278 



2294 


TNDEX 


Arsenical Neuritis, 1981 
Poisoning, 1O5, 1673, 2256 
Antidotes, 191 #. 

Chronic. 1O74 
Cnminal, 1(12. 189 
Arseiiious C>xid(\ iis Cattle- P(»ison. 
189 

Arseiiobilloii*, 27 
Arsoiuiphriiylglytiii. j(>, 27 
Arsenophenylnifthyl glymic, eS 
Arteries, Atlieruiiicitous i >(‘i;ener.i“ 
tion. uf, lyo j 
Thrujubosis of. 1904 
Arllintis, Chm.itoln^y. 12 | 
Sporotrichum in,"i 1 1 1 
t>onc)rrh(x:al, 1907 
P()st-l 9 yM:nicric, 1907 
Kheumatoid. ii-c Ji^<. loh; 
.Vrthrodynie, 124^ 

. hthrvpoda (Ai tin opoils) / 1S9 
Inlectiun 111 and by. 873. 1128 
Parasites, and J*atlu)f'enn ity ul. 

^ M\f. 37 -- 'i;“- 

‘'' 7 '’. 

i ->33 rt alif'i 
Kelereih e 74V 
Stiiipn" V.unelies J09 
AilliTuiKjdif Dy.MMitein's it*2j 1841 

Arihvospou . HM7 
.Uthrof^povit, «)''/ 

AYtkYospoyinva, loix), 1121 
Ariocarpacetc, 2132. 2133. 

A rtyfech inoslvni u w/ . 3 !s ^ 

sufrurtvfcx, 381, 382. 583 , 1732 
Arum dracuniulitii. 173 
montanum, 189 

Arundn domiA. 2132, 2ifi^ * 
Arvicolii naUiht'iizunm. 920 , 

'Aryan rai*e.s, ^ 7 
Aryo- lira vidian .pi 

Asianasis, 1412 1772. 1775 
I'a'ieieatic. 533, i9»i.S 
Ascayidfl!(des) 205. 3‘V2-^. 02^, ^12 1 
1739 19*>7 

AsifUris, 12. b2i, 92 t. 653 , 03^ 
f 7 Vt. :7b3 177'* 

T777 ny.i 

alalii, hgtt • 

citn 7 s, (>5^ 

i’/ inartis, 07 > • , 

lufttt^ricuidc^, 351. 921 . (*25. 653 , 
*>75. ooS, iJ7i 

I 3 M. ^ 77 .^ 

1777. 1838 
Kcft‘renc*;s, 082 
iexana. 623, 633. 655 * 

Refermi es, 982 
triihiiira, 677. 1758 
vermicularis, 637 
v» 56 era/ts renalis. 673 


Aschiza, 774, 825 , 90! 

971, 978 
Ascites, 1601 

Chylous. 1601, 1608, 1610 , 1961 
L^'niphatic, i()o8 

A schpiadace€P, 169, 170, 173, 190, 
191 

Aselepiiides, Medical Schools of, 10 
i Iscococcits, 923 
■ A sconiyLcir-spfterui , 907 
I Ascoinyu'iei, 971. 978 , 987. io(kj, 

I 107‘>, II 1 1, aoo8 

! Ki Jerenres. 1033 
1 spates. 971 
} Asi us fruetitualioiis, 971 
1 Ashaiili nice 31 

1 Asia. Aruiw-Poisoiis oi, iSi, [84-5 
i J iistribiitiou ol iMsoase in. 120-2 
Frainbasia in. 1537-8 
Asia Minor. Ihsc'ases of, 120 
Asian or AsiaiiL 
Ma dll roinyi uses 
lilacii, '2120, 2122 
Whit'*, 2122, 2123 , 

Myias(‘s 

' Derni.^Jf i(>3 t, 1639 

J<hin.il. 1922. 1626 
Kelip.-iiiiH j eveis, .^30, .i4->, 1315 
I l\eh*u*ij( «*s, 1324 

St lustosi»mi.i,sis, 1381) 

\siati(Mis i'aienteru us, i.|oS. 1411 
771 , 824 
Asoinalii, 1938 
' Asji of Clropatr.i. 247 
Aspnfiillctcai'. 1024 , 1031 

slsptrpillai(s, 9 B 6 

Aspei^ilJar Alisicss oJ Neck, 1028 
Myi uses. J031-2 
Piiita i«»;2 • 

Pnoiiiuiinivi osi*,. J03C. 1891 
Pseiulo-’rulwiculcisis, 10 ?i. 1938, 

1039. 1891 

\spi rt>illoiuyi uses. 10-28, 1031 

\'P»‘if;dl(»si'. 10-27. 209 u % 

PaomIii.il, iStfi 
i>f Rrir, 1030. 111^:51 
ol Rye, lo^r, 2009 
ol llj^iryJ’.irts 2(»|i 2092 
oi I..iiri;;'i. H>to ir){i, 2008 
ol NOSI*. ICi2«l, 10^ I -'J 
* ol 'skin. 10^2 

ol I'relhi.i, 1032 ^ 

ol Wounds and lilMirs, 1032 • 
I'^pctfjillitsf <197, 9(19, 1024. 1026 , 
JUT. 1123, 1712. T713. 

iSSf), i8qi, 11 ^ 29 . 1944, 

\, 2008, *2041, 2002. 

2093. 2097, 2098. 2123, 

2140 

rnu‘tifi(.ations. 1018 
Ri'fcrenccs. 1033 
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Aspergiilus, continued 

Species ^ 

barba, X024, 1080 , 2041. 2092 
bouffavdi, 1024, 1080,2041, 2121? 
2125 

hronchialis, 1024, 1027, 1028 
ftavescens, 1028. i7i;{ 
flavus, 1024, IU27, 1028 , 2011 
fottloynottti, 1024, 1028 
fumigaius, 1024, 1027 , xo,u. 

• 171.?, 18*^1. 2ot)8. 

2009, 201 r 
glaitcus, IOJ 9 . KM I 
hrrharioritiu, 102.1. 1025. lojr. 
1029 

Infonnodi.itc, 2091, 2i>95 
MnaligAu^, 1024. 1027. 1028 , 2011 
mayidis, 10-29 
ttidiiUns, ji>jo 
niger. lo.^o, -201 1 
nl^Yl'\Lnis, 102 1. 11127. 1030 
uif*rictni<i, 1030 

pH lor, 102 |. lfe 9 ,JO«i I 20 il; 3 . 209 S 

n pi i«i2), 1029 , 2(11 1 

lohoUlU, 1(117, lo^.', 20<ij 
i' irta 7 ij>, 1713 

AsptdlUips, *2 10 ’ • 

\cuUihts, 251 
AAptdohnthrH, 

I'tpiiiohhiitchta, 8<io 
Aapniihotvlfa. 5*)o 
A^poiigopui I'lUuJtit^, ■172 
A^p>*roi'Vstidtr, 173 
Vssn-i.ius, lh(‘, 17 
Asliic.i.i, 129 . J900 

A^^tiqniJtit. 1 192, 729 
Astr(jl(ij!v ciiul Mcliiiiu*. 4 
AsyUiiii 1 >yifiiU‘ry, i«|2. iS|j 
lVil.ip;rtL. 1703 « 

A^.i>:n SubtiTU.iii M.iJ.ii i.i. ii7.S. 1176 

AlffoMUrhiirtnnW' \ hii'nun, io>.-> 
bu'yKc-hiUiihlii. i(>7^ 
hinlrri, 1073 
vudcli, J07 \ 

Alhcvis, 250 

nhloriihi^, 1.31 • 

Atbci (im.i1(‘iis i H'^ciicr.iiiiiii llu* 
ArttTH's. 19 ‘M 

Alis.ir. 1.S24 * • 

AlinospluM'u* ICIci till it v.rin-^. Is 111 i j(» 
i |0 • 

l*rosjiiiro, 7.S 

, Kifivts oil .\r.iii. 79. I 1 - -4 
Kt'ioroiirt's, i4«» ^ 

Toinpor.ilnro .iiul lliinudiiy, 07 
Mifocts fill M.iti, 67 s(/7 .1^7 Afyc/ , 
iiiSti. 120; 

Aloxvl, Ani.i.iirosi'i dm* n«. .'0(i; 

r.(>;n|ioiiiuK. 20-/ 

Koriniil.'i, 27 

Sleeping Sick:jio.s.s. 20. 


I Aloxylate of Mercury, 2O 
! Atractaspis, 250 
I Corsica 251 
Atrichopffyton. 988, 989, 10G8 
, albisicans, i ou8 
hlanckardt, 1008 
teyloncn&e, looS. 1009 * 
maefadyam, iuo8, 1099 , -204S 
uianuai, 1008, 1009 
Atrickopogvn, S03 * 

AlripUx, 200 

angustisbiitia vcl S( train . -200 
littor(Ui\, 290 
Atriplu'isniiis, Ki.s, 200 
Ket(M(‘iu rs. 202 

Alrojdiic OiijlioAis cif J.u'i'i, Kjoti 7 
Ciastnus, Cliroiur. 

Atiophii-s, CiirdiiU . 199 { 
Atrophudi'riin.i sr^iiiis, 17^0 i. 22 ’,1. 
2282 

■ Alrojdiy, A( mIi- A (How. oI J^iwi. 

12-2 1598,1906 

Blown, (><^ I li-.irt 1904 
Minpiiic, 179 ' < 

Mropo'i divmatono, 

Atylotus, Si«) 

M(j 

rusimti-. 819 
ItvpidfP [Aranc'i', -12 
luchnitroinviit. .'n2 850 , 1037, 2297, 
■2 2U8 

Intiuln, 850 , -*297 229S 

Ki'lfifiiof.s >'■>() 

prtt'grnndt'^, 852 , 299; 209S 
• bill's 9 l. 22; 

Auldstviiui n.S(> 

\iiiu.i. 21 |S 

\:iuil I 2010 , 22 ; ' . 2252 •• i 

* |//m' i-.-T 

Mvi.'itvi.s, K' 2 .' 1626 * 

I vpc (d Siibli 1 li.Mi M.iI.'M.i iiM 
litritniffc It . 2152 


\iiri 9\i*i jdi'' 

22 19 


\lll K li*. 1 >IMMSI s 1*1 

29 19 

AnroiPti 92 

s 941 


aihus. 29 ii; 



ainniitini it'>. 



aiihit'-. 9^1 

Ki-il, 

29|*l 

molhb. 

21*23 

2«i.’(i 

iropnits. 931 

, -292 1 

• 


1 \uss.il / 1 l> 4 j 

1 Aioiw BoiMiii'^ 9^ 18(1 

i 1 dsiMsO*^ of , 122 3 13.'^ 

1 lU'lmiiiilis ()1 12 I 
; An’^liMb.!, Biiflii 9i 1(1, 177 
Poison Pi-;i «d -irium ol. 189 
' WiKMiwni'^'-^u.ikcN ot, 2 13. 2 17 
! Anslv-di.in Aboiiiiiucs, pj 

I'ood ol, () I • • ^ 

\ Aulositu- Monsicis, 19.18 
Double. 193 ‘'' 
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Auto-Suggestion, 1891, 1991 Bacillus It), continued * 


Autumn Fevers, X129, 1362, 1371 
Aves, Parasites of, 394, 395, ^01, 402 
432. 434. 435 . 454. 

489-90. 513. 5i0.5i8-i«i. 
_ 525. 533 

Trypanosomes of. 395, 401, 402 
Avian Malarid, 1^31 
Polynciinlis, 109. 1675 
Avicenna, 13, 24. 1535 
Aviculariidi, 212 
Axilla, Temporal urc-taking in. 70 
Axillary Gland Enlargemeni. indica- 
tions from, 1523 

Axoplasts, 4 66 , * 

Axostylc, 331. 353 
Aymara race, 57 
Aztecs. 6, 56. 57, 60 

Babesia {see also Piropiasma), 21. 454. 
492 

bigemina, 715, 722 
hoeis, 497 »- 

cants, 493, *722* 
equi, 714 

ofois, 713. 719, 724 
parva, 498, 712, 713 
Babesiasis, 6 q£ 

Canine, 493, 495. 4</> 

Baby Clinics, 1959 
Baby-Doping in India, ibg 
Baby Welfare Work, 1959 
Babylonian Medicine, 4,' 10, 1619 
Baccelli's Mixture in Malaria. ii<k> 
Bacillary Dysenteries. 1823. 1841 
Dysentery, 1843, see also under 
Dysentery 

Jaundice, 1322 , 

Bacilleee, 959 
Baficillcnruhr. 1841 
Bacillicem, 924, 982 , 939 
Bacillusij), 932, 93^, 959 , 1843, t68o, 
i960. 2166. 2181 
Intestinal, Table of, 944-5 sqq, 
Microsiphouales mist iiken for. 1040 
Siiecies 

aerofetiius, 9^>t 
aerogenes capsulahis, 961 
aeri^cke.q^^, 944, >403, i82». 
aeriryckehyj^, 1812 
albofaciens, 933. 1784. « 

amykjbacter, 962 
authraets, 22, 1519 
symptomatici, 961^ 

- archibaldi, 1405 
asialieuSt 121-2, 1411, 1412 
Biffi's, 1567-8 * • 

bottle, of Malassez, 1077 
hotulinUs, g 6 t 
cadaveris sporogenes, 961 
■ ■ eahis, m 


Species, continued « 
carhonis, 9O1 * 

ceylonensis A. and B.. 1406 
chauvai, 961 
choleta, 22 
sifts. 1230 
cloacee group. 1411 
coagulans, 935 

loh communis . 258, 898, ^1301, 

' 371 E. I 5 f> 7 * 1712. 184JI. 

1911. 1951, 1959 
dvscntertciis , 1841, 1844 
rolumbeitsis , 1403, 1410 
ruenoft , 917 
danyse , 939 

diphtheria, 965. 1040, 1087 
Kielis-LocfiQlcr. 899. 1520. 1521 
vitulorum, 1064 
Diphtheroid, 2247 
dysenieria, 035 . 1844 
BatTthloiu’s, ^843 
Kliorlh's. 9^3. 03*5 
E/ 7 'or, No. i, 1844 i 
Flexner. 1842. 1843 , 1843 
KloxiiCf-Mcipila group. 3843 
Harris '.s. 1843 

T1jss-Bussc*11.‘i842. 1848 , 1845 
Shig.'i-Krusc. 22. loOy, 1821, 
1831-2. 1845 
Shigii-Krusc typi‘, 1843 
Strong type, 1843, 1845 
Tokio, 1843 
WolIsiein*s. 1843 
y. 1842. 1843 
Y-lypo, 1844 
efn ph ysemato ta, 1951 
entencus. 113. 933. 1406 
enter itidis, 93$. 2405 
sporogenes, 961 
vrvsipclalos, 1951 
facalis alkahgencs, 933, 1405. 
1409 

facaloidcs, 1405 « 

fallax, 961 
du Farcin, 1031 , 
felisepticns, 142J 
feseri.^i)5(l 960 
fragihs, 933 

fnsifnrmis, 448, t «; 2 o , 1745, 1747, 
1S82, 2181 

Gaertiior's, 195 • 

histolyticus, 961 
icteroides, •a 230 

influenza, 933. 1497. 1498. *52i 
kandiensis, X405 
Kedrovinky's, 1647 
hhartouinensis, 1406, 1412. 14x3 
Koch- Weeks, 900, 902, 1996, 

1997 

lacHs aerogenes, 1959 
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Bacittus{i), coftHnued 
Species, ctntiimed 
lepra. 22, 104P. 1644, 1645. 1647. 

mdidts, X713 
mallei. 1466 
meta-alkaligenes, 1405 
metadysentericus. 935, 1842. 1848 
Morax-AxenfcJd, 1996, 1997 
Morgan's. 899 
nec^opkarus. 1064 
necroseos. 1064 
Necrosis, of Jiang, iori4 
novyi, 959 
adematiens. 961 
eedemalts maligm, 961 
para-‘alkaligenes. 1405 
paracolon ^oup, 13O5 
paradysentericus, 1842, 1843 
paratyphosus. 22 
A, T9.5, 035 

A and H. 8 <;|p, 9^9. 13**2. 13O3. 

JJ, 105. 1820 
c. 1367 

parentericus. 1496 ^ 
pellagra , 171 ^ 
perfringens, 61 

pestis {Pastmrrlla pest is. qv), 
22, 115, 9<>o. i)(>9, ot2, 

917, 943. 141**. Miy 
1423, 1523. 19O2 
phlegnwnis emphysematosa, y6i 
of FVitatoes. 1713 
pritmtzi, 1405 

prodigiosus, 8*98, 2102, 222 2272 

proteus ffroup. 1812, 216O 
Pseudo-coli, 1812 
psettdo-diphiheriPicus, 1931 
pseudo-dyscntericas, 1S44 
psiifacosts, 1403 
putrificus coli, 961 
pyocyaneus, 1841. lyii. 1959 
pyogenes fatidus, 933 
of Rauschbrand auciores L£i?5m1, 
q6i . * 

rodella HI.. 962 

sacchavohutyricus imi^iobi^is, 961 
solanacearum, 1713 
sporogenes, 961 

subtilis, 9^3. 959 • 

su^/f/ts-likc. 1713 
•suipestifer, 939 ' 
tertius. 962 ' • 

tetani, 22. 9<>i« i 95 i 
Tetanus group. 9(12 
Tizzoni's, 1713 ^ 

tuberculosis, 22. 112, 533. 899. 

1040. 1058, 1521. 1528, 
1647. 1889 

typhUexanihematici, 1328 


Bacillus {i). continued 
Species, continued 
typhoius^ 22, 258. 898, 899. 9051 
908. 1184. 1347, 1362 
i 375 » 1951 

vagina, 1931 • 

vwax, 1403 

von Elibler. VII.,airfl IX., 9<*)^i 
tvelchii, 961 
wesenherg, 935* 

X. , 1230 

! Xi9 O. in Typhus. 1336 

Y. yf>2 

zeylanuus, 431, 10O9 
! in Vrinc, tChts^for. 1935 
Dtictoria, 112. 113, IU42 
I Ailecting Maize. 1713 

Terms for. 921* 

I Intestinal, Table of, 944-5 
I Oral. 1740 
' Uterine. 1951 
of Vulva, 1931 

' Bcic tonal Clfhr.utfrs^ )C Spii ■>cUsptos. 
4: .437.9^ 

' Diseases 

Animal Carriers, 897 
! Insect Vectors, 2V4 

Dysenteries, 1S25, 1841 
, .Etiological Cl.issitication, 1843 

I Dysentery, Acute, 1848 
Fevers, 1128, I3f»2 
Bactericidal Properties of Sun-Kays, 
«3 

Bacteridiea, 933. 958 
liaticridium, 933, 958 
[ arugwesum, 958 

prodigiosum, 933. 958 
pvoqyancum, 938 

! liacieriological Diagnosis f*f Bacillary 
Dyserilery, i^ 53“4 * 

, Flora in I'-ninibiusia Lesions, 459 
I Bcictoriology, 22-3 
' Kelerences, 965-0 
, Bacterium, 932, 1041, 1042 
{ aciino-cladothrix, 1037 

coli communis, €>33 • 

; Bar feri odea, 933, nsj 
j Bacteroidrs, *>33" 959 
I fragihs. 933^^39 
fusi forme, 959 
Talde of, u(]pe 
Badiane, 174 
Jiacl Fruit, 185S 

liagdad Bultoi^. Boil, or Sore. 120, 
380. 2165 

Baguette interne, 353 , 
liiihtschi, f985 
Balaninus nucum, 1641 
Balanitis. 454, 1939 * ‘ • 

Balano-Poslhitis, 1939* '‘^278. 8280 
Balanoposthomycosis, 1944 
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]3alantidicD3rsentcry. 1825. 1887,1833 ■ 
Balantidium, 547 I 

coli, 18. 546, 647 , 1777. i8j7 ! 

Kcference.s, 550 • ' 

giganteus, 549 
ttalicum. 1^7 
minutum, 540, 548 , 1837 
J^cfen‘nG\^. 331 
nunutuni var. ttalunni, 348 
vagina le, i<)40 
ISalaiti Mite, 

Meri, 417. 427 

iiiilloiir's liiliTlJW (ir.imih*. 48 ? 
lialkancUa, 0^3 940 , 1 i'*'» j 

laroltvotdcs 
coagulans. 935 
giuntai, 1*40 
Btilla mal (iisli). 13.1(1 
Killiiig;all, MtiLuJu'uc, 2 11 n, j 1 10 2117 
BaniLier-grooii Oil. 1200 

ll«uir<;. Tr.iuin.iiisin iiKliucd ^ 

by. 157 j 

Jnuo and bViiii .is Ju h »li( s. 17<> • 

liawbiisa. 1 7»f 
Banal I'iy. 811 
Rin ii«irh i |«ivS 
lUiuU’d Krait, 2^7 
Ringa. iq8i. 1987 

Hiiik(ik<*rcn(U‘. 22 ]i | 

lUiui's I ;<«5. ' 

Bantu raio. 47. 3 33 

Kirawa. ](>]<> 

Barlxidos Iaj:. imo 
liarlH^iio. 7I1.S 

Rinoo Kot. 12 20.^1 2032 

2o.;(# 

BarkiTs, Ihe. lyi'** 

Barlt'V litli. '22 1*1 
Barotse rai'i*. ■'i ^ * 

lianacnnthi, hh 
Itatnngioniu atuiLn.guh 
yaratuh'ga. | 
spfcw&ii, i'»4 
Jiaryonsia, 474 

Barthiiliti's Cilaiut». ul. 

c jy4«» 

DuvUmclla': 4(12. 502 

502 , 132;. Jj*'-*'. 

3 . 57 '» 

Jiasifha, 1032 

Fnirtificaliniis, «i/i ^ 
1 iasidia,nvcele^. 971 978. 1032 , 
Kcfnrfiircs. to 5 ^ 

BasuiiKnatopkimi, 8(^2 
Basopliilici, i«joo 
lki.sophj|c Li-iKotytr, iStjS 
liisiiewitz’s Aiigioiihronv- iwli ir.nta- 
giosiini tropicuiii, J3O1''. 

^ 2247, 2253 

229-2 

Utihsia laiifolia, 1 78 


Bassia longijoha, 178 / 

Bat Mile, Achroniaticus in, 360 
Batavia, Fever of, 1129 
Hathmostomuni, 672 
Hatrachtda, 233, 230 
Hatrachus gritnmens, 233, 23(1 
tau, 233, 23O 

Jfcils, 1’arasitii.s ol, 3O0. 403, 407. 

70T. 704. 722. 703 
Baltak AiTow-JV)i*'un, 184 
Kinm. Ulcors oJ, 103 380 
Bazin's Kr\-lh(*m:i iiidiir.il inn. 2277 
HdcUiiiiT. 728 
Udt'Uolarvnx, S3 2. 846 , 
sa Hgiiiwolrntits , 84(1 
JkMiis. 93 

Toxiuiy t»l, 201, 121 i 
Bears, Traiiin.itisms due to, 148 
ikd-i>ug.s. .srt Bugs, htlvu> 

I'k'douin Diclarj*. 98-9 
IVdsoii'S, 1402 
lkH*-l iisease. 3211 
Worm. 1933 ^ 

Bee- Moth. 22I) 

Ik-e-Stmgs and Neiic-in. 12.' 213. 
219 22. 2207 
Kelei ernes' 22^* 
liees, An.iloiny ol, 2iti-2o 
Mueoiitu* disease (»t. 973 
BiMnle-*. 871 . 008 

IS Ariow BiiisDii. i.so 
\t nonious, 2'2 o 7 
Uelei ernes 2'2<i 
Wsuanl. 22e», 2'204. 2205 
.IS Wart ( uie, 2*277 

liclireiid’s Till luispoiosis. 'JUi^ 
Ik'igel's 'Fnc liii' ]Miv«ias. ^10, 

I’li'inwunii, 9*51 

i.T Jlisli.iiu 47 

Bi M.m lO I s iyj i>3 ^ 656 

Lilll 1'39 

VlY:»til.\ <»'2^ 177 s 

l\«*ls*!t*llM.S. l»S 2 
R'liadoima Poisomug. 107 
Jlclhlaa, 175O 
riely.mdii Sj»ew. \ft\. J7)'i 
Ilt’ni’i/i 7 iia 474 
Ikmg.il S]»id« r-liiie ’213 
Ipeiigali Aui*‘47 
l>iet ol, 100 

lit Hgtilfii til pii f'sn 8j2 19 ^ 3 , 10^7 

Belcieni es, 839 , 

lienign Tuinosiis. 227’, 2274 
Bein-M/ab r.^e. 47 
IkTlKM- race, 48 7 
Berbnidad/t, 213^ 

Berhiers. 1971 

rk’ri-beri, i*»8. J1S4. 1671 , lyott, 
1718. 1981 

Adiology. tlieoiies on, 105, 100. 
15 <3. 1972, 1678 , 1 <>75, 1078 
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Bcri-beri, continued 

Climatolo^, 120, 122, 1693 
Complicatioiis, 1687 
Dia^osis, 1688 

Differential, 16S8. 1690, 1990 
Diet, 1689 

Economics, 1672, 16S1 
Etymology, 1671 
Fungi associated with, 107. 1680 
History, 1O71-3 
Intidence 
Age, 1G81 

ClclSS, 1O7J. KiSl 

Ktice, i(iSo-i 
Sex. L(i8i 

Malaria siinulaliiig, ii7t> 

Morbid Anatomy. lO.Si-i 
P.ithfdogy, ifiSi 
TVodisposing Causes, 16S0 
Prognosis. l68iS 
ProphvlaKis. lO-V) yo 
kclerciKos, 

Soquelrp, 

iiymplom.it ology. loSj. t<io| 
Svnonvins. 1071 
Three I*V»rm.s, 

A« uliJ IVrnieiciiis, ih.S5, i(iSo 
Kudimeiil.iry, loS-,." 10S7. 

lbS<) 

Tvpieal, ibi>5 
Tre.ilnviit, iGSs 
Ti yp.iiios<iine in. ]2.S.| 

Vitamiiie\ 100. lo;^ 1675 
lOoo 

Keferem»*s. 16(1^4 
Ship. 109, 1690 

Perme, 163 ? 

Herne. hjS. 

Perrugas. • 

iiortiiia, 7^2. 766 
valihvifina, y(tlt 
Hrrli^awift. 

Ht'rtiannider, 3^^ 

Pcs.s -ol- 3 'einur, 2 1 '>5 
Ih^Hna, 175ft 

Peta. 222«i' ^ • 

Pfta-Naphtliol in \nkvl«is1<»muiMs 

^770 i . 

Pete K(ing(\ 725, 2Ji ^ 

Pelel-Clicwir. V. elfeils 177. 17 p*. 

2J.S4 

rk'iilimkr.inklieil. Kiidemi 'll her. 2105 
Pewitehmeiil. Deliisinw^ ut, niyi 
hezsia, ^02. 80^, 805 * 
ontala, 805 ^ 

Bhang. 17ft 

Bible, the. Keferemes In Tro])iiMl 
Dise.isos iir ij-io 

Biblical Leprrisy. 10. 1535. 1844 f 
Eiho, 706 
Bicheiro. 1623 


Bicho, El, 1871 
Bicho-Colorade Itch, 221 
Bichugu ^ 768 
Big l^d*3u^ of Utah, 76-'' 

Bxgnoniacva, 1S8, 2152 
Rihiinbn Disease. 1673. 

Tiikactda, 333 

liile-«liic*ls. l^irasites in? lyo; 
lUlharzia, 5 84 • 

I Ji lhai zia I )isease.* 1 92f) 

Pilliarziosis, 30, iii. 1727 lt 26 
iy 3 ‘J. *b 4 i 
.litiolog\'. 19J7 
('..lus.il ( h'g.inisiii. 587 fy2' 
('limatolo^', iti2()-7 
l 'omphc.it nms, 31 ■ 

Delinition, nud 

i h.'lgllOSl.S, 

llistoiy, 1920 
tiiid Inv.ilidmg, 130 
Morbid Amitomy i<)28 
I Prognosis. 1030 

Prophyl.iMs, iy^i 
Kt*lcr«*n( cs, ic)^> • 
Syniptoin»il()Irjgv. ro2‘) 

Sviionyms, i<,2ii 
Tris. lit lien i. i«)30i 
Amenr.'in. ]Mt4 
Hepatic, i8i»i 
rmestin.il, is'»| 

Kect.il, l8f>| 

T^rniiiry. 1020 

Biliary C'lniiosis »)! llic Li\cr. In- 
fintile, i9()i» 

Keferfiues, 1017 
Pi tin- gastric I'ever. 1 
Bilious Continued I'cvit, t pm 
l-Vverfs) 

tJl^nvne (('.mine B.ib('Siasis}, pi3 
M.lilgn.llll 12TO • 

I H;einitg]obiniiric. 1210 

Kcniittent. i2ifi. I2_'«», 1230 
Icti-ru. 1317 

11(13. 1108 
Se]>tn. I p>o« 

Tvphiud, I pi8 • 

lhn.irv l''Msion. 2^8. 291*292 
Piniicnkor]}er 200 

4 P». 480 

Piiiiu le.it e Aihcehti', 32?, 32 ? 324 
Piytnpds, i.7 pt-i . 22^1. 2282 
. Bird- e.it ing Spideis. 212 * 

■ Bird I.ii e, ; 50. 751 
i Bird M.ilan.i, 1 1 31 
! Bird PoisonTiig. loi 
Biid.s, Parasiti's of. 304. 305, 401. 
• • 402: 43^. 4 .M.. 435. •I'll. 

480"()0. 513. 5i(», 518, 
510, •S 25 . 5^3 « 
Piilyiieiiiitis ol. 109. 1675 
, liironella, 71)1 
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Bisayas. the. 55 
Bish, or BiUi. 163 * 

Biskra Boil, 2x65. 2166, ^z6r 
Bites of 
Animals 

Fe\'crs dife to, 1356 sqq. 
Traumatiams caused by. 147 | 

Insects. Rashes due to, 1514. i3i(>. I 

^517 • 

Larval Hexapoda, Dermatites clue 
to, 2200. 2207 

Man, 147 
Snakes, 242 sqq. 

Various Creatures, 12 
Biting Flies [see alsojundey Names). 

23. 814. 1703. 1710 

Bitis, 250 

arietans, 250, 25 1698 
Venom of, 256, 269 
airopos, 251 
cauaaJis, 251 
coneuta, 231 

fabonica, 241 , ^ 

tnornata, 25X 
nasicomis, 231 
paringueyi, 251 

Black Actinomycosis. 21 1 2. 21 40. 2141 
Bug of the Pampas. 708 
Death, the, 1410 
Fever, 1331 

Maduromycoses, 2120, 2122 
Pigmentation, see also Addison's 
IMseasc. Hgmontatioti, etc. 
in Chronic Fevers, 1519 
of Nails, 223t3. 2283 
Pinta, 2094, 2093 
Spores in Mosquitoes, 510. 313 
Ton^e, io6x, 1074 
Vomit, 1232, 1320 • 

Blick-Dot Tinea tonsurans, 2037 
Black- Pitted Tick, 713 
Blackwater Fever, 1213. 1216, 1290 
A£tiological Theories,' 1218-21 
dimatolpgy. 1217-18 
Clinical Classilicafion, 1217 
Gomtilicaljons, 1224 
Convalescence, 1224, 1227 
Definition. 1216 

Dia^osis, (224. 1517 )'^ 3 i<i. 1522 
Differential, 1224. 1238, 1507, 

• 1308, 1522 - • 

Diet, 1^26, T227 
History, 1216-17 
and Invaliding, 130, 1,227 
Morbid Anatomy, 1222 
' Parasites present in, 1221 
Pathology, 1221-2 * • 

Pigmentation in, 1517, 1510 
. Predfeposing Cafises, 1221 
Prognosis, 1225 
ProjplkylBada, 1228 


Blackwater Fever, contfkued 
Race incidence, 1221 « 

Rash of, 1517 I 
References, 1228 
Relapse in. 1226 
Sequels*, 1224 
Spirochaetes in, 1227 
Symptomatology, 1223-4 
Synonyms, 121b 

Treatment during and after Attack, 
1225 

Varieties, 1224 

Bladder, Stone in, 1926, 1929, 1930 
lilantifordia, 584, 390, 592, 891 
bensont, 891 

japanica, 891. 894, 1391 
ttosophora, 592. 593, 894 
pyrrhostona, 891 • 

striaiula, 891 
viridescens, 89T 
lilapidee, 1640 
Hlaps moriisaga, 1649 
blastocystis enteiocola, 334 

heminis, 354, 1833 • 

Blastomyces dermatitis, 1073 
hessleri, ioyg\ , 
tonkini, 1075 

vitrosimxle degestetans, 1074 
Blastomycetes, 981 
Blast omsreet 1C l)ermatitis, 2081 
Ulcers, 2190 
Blastomycoses, 981, 985 
Blastomycosis. 24, 1072, 1073. 1075. 
8081, 2193 
^Etiology, 2081-2 
Carriers, 2088 
Climatology. 2081 
Diagnosis, 208s 

Differential ,•2085, 21 86 
Histopathology, 2082-3 
ITistory, 2081 
Prognosis. 2086 
Symptomatology, 2083 
Synonyms, 153O, 1559. 298i 
Tretj^mcnt, 2086 
Varieties, 2041. 2084 
American, 1079 
Coccidiokles.»2o84, 2085 
Intcstinmis. 1780. 1781 
Non-coccidial. 474 
Ocular, 2009 

Oral, 2084. 20S3 • 

Oro-Pharyiig(*ai. 2084 
Palpebral, 201^9 
Systemic, 1073 • 

Blasiospore, 1037 
Biastosporine^i 986, 1069 
Blastrotrichece, ixii 
Blasiulidium, 534 
Blattem, i486 
Bienniformes, 233 
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Blcnnorrhcoaf Chlainyclozoul, 539 
Gonocoocal, 339 
Blepharitis, zoof 
BUikarocerida, 773. 81 S 
Mfercnces. 813 
Blepharoplast, 330. 382. 383 
Blighia sapida, 173, 1695. 1696 
Blindness in the Xropics 
Causation. 124. 1181, 1994. 2006 
Incidence. 122. 124. 1994 
Blisteif Beetles, 226, 2204, 2205 
Blistering Fluids excreted by Adult 
Hexapoda. Dermatites 
due to. 2200. 2204 
Blood, the. 1895 

Action on. of Light. 88 
Analyses of 
European, leS 
Male Bengali, loS 
Bcfcrencos, 1905 
Blood-Counts, 1898-9 
Arneth's. 1898^ 

Table. 1899 
Differential. 1898 
Blood Parasites. 1903 
Blood Platelets, 1990 ^ 
Blood-Pressure. Effect on, of Tempera- 
ture and Humidity. 75 
Blood Puzzles, 1895, 1900 
Autogenetic, 1900, 1901 
Hoterogeuotic. 1900. 1901 
Reference, 1903 
Spirochaetos, 443 aqq,, 432 
Blood- Sucking Dipterous Larvnc 
Dcriniatites due to. 2207-8 
References. 2221 
FUes. 365. 774 s?j. 

How to C>)Ilecl. 748 
. Methods of Infection by, 87 1-5 
Parasites of. 365, 814 
References. 855 

Blood-Vessels, the, Diseases of, 1893, 

1904 

BlcKidy Flux, 1824 
Blowmes (Calliphora), 846, 9^8 
{Sarcophagidaf^ 830 
Blue-bottle flics, 84O, 908 
Blue Disease. 1341 ^ 

Blue Tick of South Africa. 439, 715 
Boa-constrictors, 487 
Bodily Temperature of Man 
Noilnal, 69-71 
* Regulation of 

Chemical, 69 ^ 

Physical. 69 

Bodo, 335, 336. 337. 342 , 164, 1833 
lacerta, 339 I 

333, 842 

mv^sots-domesHea, 359, 3O3 

stvrcoralis, 342 . 

Bodanida, 333. 334. 336 , 380, 


Body. Actinomycosis of. 2110. 2148 
Btidy SystQinw, Derangement of. 1512, 

• . 1319 

Bohnenkrankheil. 201 
Boll Disease. Eiidctnic, 21O3 
Boils. 22(1. 931. 2020 • 

Aleppo, 378, 2i(>5, 21 00, 21O7 
Bigdad, 120. 380, 2PO3 
Biskra. 21O3, 2100, 2107 
Bucharest, 21O3 ^ 

Delhi. 378, 380, 21O5, 216O 
Diabetic, 1924 

in External Auditory Mcatj^s. 2012 
Mango, 2027 
Multiple. 226^ 

Nile, 93t, 2021, 2024, 2027, 2165 
Tropical, 2027 
Bolbodtmyia, 820* 

Bolcst, Nova, 2208 
Pulziasla, 2208 
Bombiis hortorum, 219 
laptdarius, 219 
Bombycida^ 222-3 
Bonc-Mairow, the, 1895. 1906 
Bones, Boomerang, 19^7, 1977 
References, 1980 
Canes of, i9t>7 
i Diseases of. X9O7. 1975 
j References, 1980 

of Foot. Fndemic Degeneration of, 
2110 

Fracture of, 124 

h'rambresial Lc'sions of 1332 1973 
Necrosis of, i*»07 

Tubercular Disease of, 13O1. I 9 f >7 
Tumours of, i9f»7j 
Bont, 723 
Boci^ IxiiibO, 74(> 

Scorpion, 897 

Bi»oiiicrang Bones, 1967, 1977 
Keferem-es, 1980 
Boophilus, 71 1, 714 
annulatus, 492 
australis, 492 
hovis, 714 * 

decolaratus, 492 
' BarboridiP, 901, 903 
' Borborits equimts, *903, 903 
Honia J>isc.4-u, 1477 ^ 

I liorneo, Arrow-ixnson of . 1 81 . 1 84 , 1 83 

I //ri 5 ,i 9 ic//c:i« 5 , Milk of, 1939 

I Bosch-yaws, 2172 
: Bothriocephaloidea, Ooo 
Bothrioccphalifs. 3tK*. 004 
I haltnns, O04 
cordatus, O03 
j crisiat^s, 004 
latisstmus, 604 
latus, O04 • 

liguloides, 60O 
tropicus, 613 
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Bothnurida, 207 
Boiryoniyces ascojormans, 2255 
Botryomycosis, 2247, 2254 f 
liomiiiis, 2234 
Botryotfi ch uni . 1112 
BoUytidiP. «y^^7 
Botryhs. 

bassiana, 22, 1033 
Bols, 1030 

Bottle Bcicilliir of Malassez. 1077 
Flics, «25 

Bottonc d'Oricnle, 2165 
Boubas 1530. 155S. 1559. 2175-6 
Boulengerma, 240 
stonnsi. 251 ^ 

Bouton d'Alop, 378. 21O3 
dcs Andes. 15(16 
d ’Orient, 2165 • 

Buvidap, Traumatisms caused by, 131. 

152 

Bu vines, Barasitos of, 492, 4117 
Bowditch Jringworm. 2030 
Bo\vfl-*lisor(U‘i*s of Bengalis, 103 
B(iwcl(s), Cancer of, 1739 
Large, Ulceration of.’ 18 
Perforating of . by Js^c/r^^. 1061 
Tiilierculosis oi. 1739 
Brachwasserwunu, (*3 
Byuchyaspis, 24(1 
curia, 251, 256, 272 
Brachynrra. 773. 814 

hcterodactyla, 774, 814, 824 
homccdatiyla, 773, 814 
Brachyclonns, by 2 
Brack vp(ff on, 802, 803, 805 
vitiosus, 805 
Brail ui race, 47 

Brain, Abscess of, 1038. 1062 » 
ranchial Fistula, 1939 
ranchiobdellida 688 
Brfind Zeer, 2030, 2031 
BrauhdiP, 834 
Braunia, 601 
jassyensis, 601, 607 
Brayera anihelmiUtica. 1733 
Braiitl, Ar^ow-Poison of, 18(1 
Vegetal Poisons of, 164, 168 
Brazil’s Crotalu% hi^idxt^ Serum, 

27s . 

Breakbone Fever, 1244 
Breakhcart Fever, 12.,-^ 

Breast,' Diseases of, 124 

Elephantiasis of, 1611, 1617 
Male, Hypertrophy, of. 1939 
Breast-Feeding, 1930 
Breda's Disease, 2175 
Brceze-Flics, 815 
Brevirostnuta, 71 1 
Brigaut, 2217 

'Bright's Disease, Rash in, 7516 
BHophyia, 923 


Brill's Disease, 1326, ^327, 1396 
British Colonies, Laboratories in, 29 
War Ration. 99. 100, 102 
British (iiiiana. Vegetal Poisons 01,164, 
166 

iirittlc Nails. 2283 
Broken Wing Fever, 1244 
Brom at oxismus, 1 93 
Bromidrosis, 2222. 2223, 2264, 2272 
S>mptomatic, 2223 
Bromine fur Snake-Bite, 278 
Bronclii, Inflammatory and other 
Alfectioiis of, 1 875, 
1882 

Bvuncliial Aspergillosis. 1S91 
Alucurmycf >sis, 1 892 
Oidiomycosis. 1 889 
Peniiilhosis, 1892 
Spirocluctosis. 452, 1875. 1882 
Sp)rotnc]iosis, 1 892 
IVnicilliosis, 1S92 
Symptoms. Induatioiis Iroiii, 1521 
Broncliite sanglante, 1SS2 
Bronclutis. 1392. 1873 
Diagnosis, 1321 
Ciistellriiii’r, 450, 452, 1883 
ChroTiK, 1060 

Fungal, 1084, 10S7, 1091, 1093, 
1096, 1743, 1892 
Ha'inorrh.igir, 1882 
Itroncho-talveolar Aspergillosis, 1891 
Monihiisis. 1886 
lironchr^blast omycosis, 1 886 
1 5roncho-endomycosis. 1 889 
Bronchf)hemis[H)rosJs, 1 890 
Bi one liomoni basis. 1 88fi 
Primary, 1880 
Secondary. 1889 
Bi(jiichnmucormVrosis. 973. *>77 
Bnmchoinycoses, 1080, 1081, 1084, 

1743. J744. ^745. 1886, 

1 891) 

Diagnosis. 1321 

Diflcrential, 1875. 1S85 
Monilia in, 1080, 1081, 1084, 
1086, .1087 
Tropical. 1880 
lbjf;‘reiM.es. 1894 
Undetermined, 1892 
Broncho-l^oumonia. 1087, 1528. 

1387. 1502, 1887 

1 Irom ho-Pulmonary Spirocnaclosis. 

Castellani’s, 1882. 1^183 
Brom hospirtfchaitosLS. 21, 1873, 1882 
Aetiology, 18S3 
Climatology, 1883 
Com]{lications, 1885 
Definition, 1882 
Diagnosis. 1521, 1885 
Difierential. X875, 1885. 1889 
Experimental Reproduction. 1884 
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Bronchospirochaetosis, continued 
Histoiiy, 1882-3 
MctLiod ot ftifection, i88<t 
Mixed Iniectioiis, 1885 
Prodis}Mising Ciiuses, 1883 
Prognosis, 1885 
Koferunccs, 1893-4 
Symptomatology, i88«]-5 
Synonyms, 1884 
Acute, 1884 
Chronic, 1884-5 
Suliacute, 1884 

Brown Atrophy ol the Heart, iqo^ 
Sewer Kat, 017 
rifk, 712 

Hrui-c’s SepticaMuia, 1437 
liriicia tint idy sent erttn, 183(1 
suinatruna, 18311 
Bihlots, 810 
Hrvonia dcvica, 205 ( 

Ihilxis, 24. 1535 
Bra^i Liana, 2195 
rr.injUor, 170U 

IhilKM'Iini.ilic. 25, 1523. 1961 
kefermeus, 100(1 
Vanelies, 1903 • 

Symptumatn*,. 1903 
Venereal. 1003 

HiilKinic Plague, 1428. see nho under 
Plague 

Hucliarest Boil, 21 05 
Buckwar, 20O0 
UuckwluMl Poisoning, 202 
Hucneinia TropuM, Kuo 
I iu doing Fungi, 079 
iiuddleya, 1750 
Bneiia. 153 s 

Huifalo-lieju IhTinatilis, 21. -,2 
^iuifaloes, TiMuiiifitisms causi*d hv, 

15* 

bufo vulgaris, 355 
Bufuiiiu, 240 
BufotJilin, 240 
Biigis, fhe, 55 

Bugs. Diseases and Parasite^ carried 
by. 20. 23, 304. 370-2, 
J 79 . 430. 44 . 3 . 91 -J. 

128^-4, •I 3 i 9 I4K^ 
1423, 1(J91. 22G7 
Knemics of, 7O5, 707 ^ 

Cone-Mosed, Bite o! 7(>7-8 
Fevers carried by, 1128, 1283 
Ifhlam Fever, 1229 
Bullxir type of Siibtftrliaii Malaria. 
n?5. 1176 

Bulinus, hosts of Sclnstosoina, 584, 
587, 892, V8, 894 
alexandrina, 893 
contortus, 587, 893 
dybowskii, 587. 893 
innesi, 587. 89.3 
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I Bullous Dermatitis, Seasonal, 226. 

I * ^204 

i Koliieiii.es, 2220 
j Kruptions, 2204. 2269 
l)i.Lgno*4ih, 1513, 1518 
I 'Bunches.' 17O3 ' ' 

I BiimblC’bees, Stings of jn) 

Hunffiirns, '2.|0 • 

Venom of, ^43. 2<k> sqq., 271, 

272. '-! 7 .» 

Species 

Candidas, 2^7. 251. 25*). 2r>| 
i 2(i(>. 272,’ 273 i 

cpylomciis, 247. 248, 251. 204. 
26(1, 207 

fnsiiatu^, 247. 251. 2(»o, 2t>7. 271 
Bungp.igg.1. i4t.9. 1975 
Buiiu, 2148 * 

Hanostominee, OO3, 672 
liunostomiim, O72 
Bnnua. Vi-.go.lal l\>isoiis oi. ii>5 
Burme.se, yie, 55 

Burns, Severe. ll:on*ogk»l)inurKi alter. 

Burrowing Insects, Skin Le.sion.s due 
to. 124.2211 
HnrsanidtF, 547 
Bar sarin idee, 547 
Haviata, (>2^, 659 
Buryats, the, :>5 
Buslnnan Race, 51 

Ai row- Poisons oi, iSo. 182. 184 
Food of. 94. 9G 
Buthidee. 207 
Bitfhas flfer. '-*07 
VoiK »in. 200 
nninru'i. 207 

20(». 207 
Veiiiiin ji>9, 21 T 
qmnqnvdrHitv^, 207 
Veimm. 208, joo. 210 
Butt<Tflies, J*ojsonous Calcrpillurs of. 
222 

Buttocks, F'i.stuloiis l)isea.se.s of. 

2l»«4 • , 

Button Scur\'y, 1 536 • 

Butyric \rid I'Vrineiiliilion, Badllus- 
Aiiised. 22 

Byzantine wdn-ine, 12^17 

C\»OT's KiTIfs-shapetl Bodie^, 1902^ • 
Oichcctic I'ever, riSi) 

Cachexxe .Vlrii.une. i7()i 
('(Kodnnfi. 7%2. 766 
tffnoias, 7(1*1 
indicij^, 7(>() 

villosus, 7()0 
Cacodyl. 2G 

Caitacetr, 16 1, ir)S,*i7ri. 215^ 

Cactus grandiflorus, 21^2 
opuiUia. 15O9 
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jCadicerM, 820, 821 ' 
htclajt^a, 822 4 

ckrysaphiia, 822 
chfysostigma, 822 
822 ^ 

. 822 

mtianopyga, 82;i ^ 

obscura, &2 
quinquemaculata, ^22 
rubramargimta* 822 - 
spedosa, %22 
Gaissoa Disease, 142-3 
Calabar Boan, 178-9 
Calaw ^ 9 ^ 7 ^ ^97^* 

Referencas, 1980 ' 

CaMMxaquis. the. 60 
Cakali, Salivary. 7740-1 
ToinsiUalr. 1747, 1748 
Urtoary, 1926; 1929. 1930 ‘ 

Caleature. 24 
CaUimadi^ia, 533 
Callwymida, 233 • 

Cailicnymus: 233 
iyra, 233. 234. 237 ;* 

Cattiphora, 307. 832. U8, 877. 900, 
1632 - 

anthrop&pkaga, 847 
duurM, 846. 16129 • 
erythfocephala/'S^6, 900, 905, '908. 
1626. 1649 

inftsfa, 847 . ‘ 

limea, 846. 1626 ^ ^ « 

mauUaria, 847 

vomttorui. 846* 900. 1629 / • : 

CaUiphofina, XO33, 1637 
Callodidyon, 348, 349 
Callopkts, 246. 251 , 

Calloiropis, i6g 
gigantea, 169, 173 
procera, 169. 170. 189 
Calmette's Serum. 271-2. 276 
Calobaia cibaria, 1629 
Calor del Higado, 1700 
Calor Picante. 2225 
Caloi^ del Fegato. 1700 
Calorie. Definitiim of, <>7 
Calories in Diet, 97 
Calveriina, 791 V 

Calymmato^ctcrium granulomatis, 
2193 . ^ 

Gambay Sore, 378 
Cambosa aromaiica, 172 
QuneMute, 151-2 
Camel-flios. 874 

Camdida, Traumatisms caused by. 

151 

Camels, Tr3rpanoso]nes of, 409, 414 
Cameras de San^iie, 25 
Camp Jaundice, 451, 453. 1501, 1507. 
1508 , 1319 


Caiiaaiiite^.' .the, 47 • 
ain9a9Ao. 1761 c \ . 

Ctincgr, ^tiolOgy, *4,77. 981 

Climatology. r22. 124 . . 

Fun^ associated with. .1072. 

Spread by 732. 2275.- 

o.f Bowels. 1739 
of Breast in Ilfigs, 454 ' \ ‘v 
of Intestine,. 1862 
of Zips. phe^. axii Tosegea, 1741 
of ljve^s[907 • 

Nasal, &3 . 
of PanedeM., 1908 
Rectal, 1852. 18^3 , . 

of Stomach, 1^3149 
of Tongue. 1 74^ 

Cancerous Ulcers. 2190 
Candidates lor Tropical Service. 

Examination to asd^« 
tain Fitness of, 127 $qq. 

- Cane Dermatitis. 1466. 2163 
Gangoura. 169 
Canguary. 1283 

Caiudit.Tradinatisins. caused by, 151 
Canine .Kala-A^ (leisbmaniasis). 

‘374-3. vn , 1299- . 

Euoplasino^ 493, 496, 497 
Canities, 2283 
Caf^abin indica, xgSS 
saHva, 170, 175 
Canthariasis, 1619 , 1640 
Denhal, 1641 
Gastro-intestinal. 1640 
Rhinal. 1640 

Urina^, 1641. 1926, X934 
CanthaHaa, 220, 1641. 2204. 2205 
Cantharidin. 227 ' 

CjUitharidine, zja 
Cantharis vesicaforia, 172, 

, Capitas. the, 60 
I CapcBia fratercula, iS8r 
CdAsicum annum, 173 
fmUsems, 173 y 

Capsulitis. 1904 

Capybara. Trypanosome Disease of. 
414 

Caraate, 2093 
Carabida, 1O40 
Caratejo, 2093' 

Carawalla. 247. 248 
Carbohydrates in Diet, 96, 99*1 
Intimation of. lox , 

Carbon Dioxide Poisoning. 1673, 1874 
■ X'^rbiinclcs, 1519. 2027 
I Diabetic. 1924 * * . ‘ 

Carceag ix\ SliMp. 21 
I Carcinoma^. Melanotic. 2277 
, Carcinomata, Fungal, 1074 . 

! Ulcerating. 449. 452 
i CEurcoma. Fsecal. 1739 






iMUSj 731 • • 

of £)[jjseaae, see . Animal. ‘ 
. InsTCt. Paraatt'i^. etc., * 
\ Names 

Carrionls Disease or Fever, 503, 
504. 15^0, ij:y,7. 1571. 
1576 , ; 

Treslment, 1577 

Currot Seejs, 170 < 

CaryaphyHsss ar<maticus, 172 
Qualms Necklace in Pellagra, 1701. 
Caseuia r^Ma, ' I • 
Cashew Nut Dermatitis, 2 x(S 3 f • 
Cassava, 172 > 

Cassia beareana; in Blackwater Fever, 
/; 1227 

Castellan^a, 39O. 4^2. 407. 408 » 

409, 4»9, 1260 

Human TxypanoSomes includ^l 
in, 4if f ^ 

* Species 

brucei, 408, 410 , 426, 427, 1265, 
1272 1 

casteiianii, 396, 402, 408, 4 K), 421 , 

, 426, 1280, laOl. 1262, 

1264. 1265, 1268. 1273, 
1274. a275, 1270 
equiperdum, 408, 411 , 1272 
evansi, 408, 409 , 4jgo, 413, 1280 
var. inborii, 410 • 

giitubicnsis, 39t>, 408, 419 , 1200. 

1261, 1264. T2O5, 12 ji. 

• 1274, 1275 

• Janfranchii, 431 
nigerieusis, 480 , X2(fti. 1264. 1269 
rhodesiensis, ^08. 425 , 1 2tK> 
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Carriers (P'lies.htc.), 24, 876, <^o8, 
T805, z8o6, i8op 
Causal ^ Organism, 908. t8ox, 
1803, 1804, 1803, 1810 
Climatology, 1 20. 121, 122. 180X-6 
Complications. x8io. 2006 



iiwltx 

Cholora, ^Itnued 

' ConvilesceBce, 1809, 3006 . 
D^tiaitlon!^ 801 
D^mosis, xSio ‘ 

ET^^dcmiology. x8oi-6 
&story, X80Z-6 
- Morbid Anatomy, 1867-8 

ParasdtiBS /associated with. 30^ 

, 3J4.. 451. 547^ 

JPatholo^; 1806-7 
Prognosis. i8x3 
Prop! 


««a 309 


! Ckryscmyia, 832, 847 
I . Kcference.*8A6 
Specfbs 


tnaceliaria, 847 , 1620. 1623. 1626, 
1028. 1632, 2011 
Polita, 1629 

viridula,' 848. 1629, 1632 
Chrys(^s, 8x6. 88O/896, X972 
>- bieohr, 821 , ' - 

m. 8ft # {* 

\tun&n%s, 821 ' ^ ' 






rid f ifi. 1816.17 


s; i»S3 

3 Meten^. ^821-3 
' , ' Sequelae, z8xo 
^ Spread {ses abto Cartiers, ahcve), 
1804-6 
Stages in. 1809 
Symptomatology. 1808-9 
l^monyms. 1801 
'matment. 1804. 18x2 
Asiatica. 962, xSoi • " 

Gravis. 1809' ^ 

Sicca. 1809-iV 

Choleraic Haciliary Dysenler}', 1848, 

1860 

Diarrhoea. 1809, 1820 
Choleras,; 876. 899, 1801 
Cholera. t8oi 
Paracholera. i8oz 
Btcudocholera. i8ot 
Cholerine, 1809 
Cholciiterin, 1227. 1673. 1671s 
Chopped Hair. Cattle-poisoning by, 
. 

Chordodes, 679 
Chorea Sanatoria, 215 
Chorioptes bovis, 731 
Choroid, Miliary Actinomycotic. 

• Metastascs in, 30 o<) 
Choroiditis. 200O — » • 

Retinal, 2Ooq,*2006 
Siipput ati ve, 2005 
Chortegans. the. ()0 • 

Ghouhits, the, Oo 

Chfisiya 792 * 

Chromatoid Granules in Trypanc- 
• soma, 382 
Chfomels portuffi , 11x7 
Chromidiosomcs, 290 * 
Chromidrosis, 22241 -^ 3 ^ 

Axillary, 2372 

Chronic Affoctions. Con^'tioiis and 
Diseases. see under 
Names of States mani- 
festing Chronic ity 
. Chrozophora plicata, X90 


suaega, Ssti , 

Chtysotona, 817 
CMhonobdetta, 687 
Chummeries and Sanitation. X373 
Chyiocele. 160X.X603. 1608. 1610,1939 
j Chylous Ascites. 1601, 1608. 1610 , 
.•* • 1961 • • 

Diarrhoea. (608. 1610 
Effusions of Filarial origin, 1595. 

1599. 1601, xbo3, 1605. 
1608, 1617 

Chyluria. i6ox, 1608 , 1926. 1084 
Cicadas, 761 
Cilia, 291. 296 
Ciliar Dysenteries. 1825. l 687 
References, 1863 
Ciliata, 206. 544 ' 

Vaginal, xt)4(> 

Ciliate Uretliritis. 1944 
Cimanonionns honnnis. 334 
Ctmex, 702 
leMnlarius, 703 

niavroctphalus, 7^*3 # 

ptpestreUi, 407 
rniundatus, 706, 91 j 
Cinchona bark. 4, 1130, iitfo 
Dermatitis from, 2133 2162 
Cinchona officinahs (see ai>o (hiiniiif) 

125. 5’ 

Ciiu hoiiin Salts, x 200 • • 

Cmchonisni, it 81 
Cinnafnomunjpvlaiijaiw Iwrk. 173 
Circinate CrdPping Disocie*' or Erup- 
tion. 2200. 2210 
d^eforen^'j. 2220 ^ 

Framboc&ide, 2235 
Pityriasis Lingua*. T7.|0 2283 
j Syphilid(-s« 2279 
Circulation. Ehect on. ot Tcm])crature 
, and Humidity. 74-3 
j Orculatory*S>-stcm. I)erangement.s 
and 'Diseases of. 124. 

i 1310. 1621. tSOS* 

j References. 1905 
i Circvliomdee, 1641 



-INDEX. 

Ci]xib':(ac4fi6ii ' ' * . tCUixoatoiogy, .24, ■' 

Febufe,. T944r *947 ' ' afi- * ' 

MiOe, 1939 ' • . ‘ ^ 

Circttinscribed Scteroderma, jK>7;7^ 


j, 91. 

‘Diagimis. i(r-i7, Z532 ’ 

j 1511 

anrhoBiB of 14ve< 1184, X57IL i90(h 7 i '.iSedfUattfr* 24r5 
Infantile Biliary, 1906 * ' ' 1 7Qa , 

References, 19^7. . / ‘ t ' »tis of, 219 ' 






e«tn«», 43*’ 


s'fH' 

Ramnces. 394 * 

CMosponacuPt 1070 , ..1099 ' ' * ' t 

Cladospotosis, 2107' ', , 

Claiosporium^ 1099 . 1190 . 1906 , 2944 ,' 

*^1945 

Dermatomycoses dnc to, 2041 " 





A^rtortififi, izoo, iiox 
madagascarieuse, 2078, 2107 
mansoHi, IIOO9 ^4*. 2078 
peniciUoides, xxoo, 1101« 2107 
Cladothrix, 1041. X042, 1068 
actinomyccs, 105X. X057 
asteroides, 1053, *^56 
brauner, TO45 
canis, 1053 

dichotonta , 1042. 1045, X068 
invtilnerabilts , 1046 
liquefaciens , 1050, 1060, 2133. 2x36 
No. 2. 1060 r 

fttodare , 1050 # 

oiforifera , 1045, 1051 
polvckromes , 1030 
thermapkilis , 1047 
Ola vl form bodies, roii 
('.laws of. Animals, Traumatisms due 
to, 14S 

Cleft' Palate, 1959 
Clematis virginica , 2133 
Clefue vanus , 369, 3V2 
Clibadiutnf'isperum, led 
Climacteric, the, in the Tn^iucs. 77. 

, 1945 

Climate (s), see Dangerous, Temperate 
Tropical ; see also Tcm- 
l-kcraturefand Humidity 
Definition, fia 
Effects of, on- Children, ,89 
Climatic Bubo. 23, 132 j, 1961 
References, 1966 
Varieties, 1963 
Causation of J>isease. 1 1 7 
Fevers. 1129. 1252 


> ■:'» ■ 

TOf-a, 379 . 43 ®. 
14*3 ' -> 


• . Sg w 4i» wn .-3il»g-ti.;.-,- . ■ •<•»:-.■- 

••• 3«e»itf^nW(i ;*3i^443»JW^ 

* 3 * 9 . » 37 tt..* 630 , 
pAoteUmt , 763' 

roMndedUSt 

. 7 * 3 . 

Chnocorosis, 2203 
Cloaca. 943* ^ 
cloaca , 95B 

fevans, 95® ' 

Clonorchiosis, 1906, 1907, 1908, 1917 
Relerences, 19x8 
Clonorchis , 576, 578 
References, 594 
' Species 

endemicus ,\ f , 578, 579 
Feline (poswble), 580 
sinensis , 17. 578 , 579 * ^ 94 * ^ 9 ^ 7 * 

*9x7 

Olothing, Advice on, to be given to 
Candidates for the 
Tropics, 128, 729 
Hints on, 69, 86. 89-90, 140 
Protective, 1989 
I C 7 o« de Gafsa , 378, s8o 
' Clupea , ^93-9 
Ion peeps , 194 
» thrissa , 193 
Cnewidospora , 471 
' Cnestis cormculaius , 2x53. 2x^9 
Coast Fever, 1129 
in Africad Cattle,7i2, 713 
Cobb's Pigmentary Fever, 1461 
Cf)bra-di-cape]lo, 246 
. Cobra-Poisoning, Tteatment, 

271 sqq . 

. Cobra- Venom, 209, 221, 243, 

257. 259. 260, 

I 204 sqq ,, 271-4 


*44; 

253 - 

261, 



UNKW. U^Tf «78 

C(>c«ue4%einng vjgftt . 
CaeawM. 1679 * 

Riefai^iico^ ^i 56 

C(Ke<iy*btlectUHn Fly‘ 4 pread* 9 oo 
found m tlM, <75, 476 
CMCMtof Mttp$arMpemun 476 ih 
CaccHHMto, 4^ 471 * 4 n. 480 
C*eetdw»*it4ft.94s.«^ . 

, BlMtonrytopa dpo to 4084, a 
OMtaufomgwoitea duo to, 

fiamtiM, alK 




t C6Bmpcrtmd0^ 534 
ChncgOHimui^ 570 
Cofiee-^ilknig £«ceS4ne* 178 
coAnu/rf^iifArt^a xj&4X. 108 b» 1747 

i8b6, ^i}9 JX4Zp «X 49 
Dcmatoniyco<ie 841 ii 9 tQ« 204! 

< Organisms u&ciuckMl i|istory of, 
ai 38 0 • 

SpecMS 

ammtwi^a 1864 ^ 1065 
1065*1066 
06* 







2^12 


INDEX 


Coll! brine, Anti-Sora for. 272. 273 
Coliimbon^is Varenteric, 1405, 1408. 

1410 : i 

Colmnella, 972 

Coma. Alc(>hi»lic, or Kena], iJiiteren- 
^ial Diagnosis from Heat 
Stroke, 1456 
Kussmaui's, 1924 
Kenal, 1450 

C<miato.se type of Subtertian Zlfalari^ 

Continued Pew, 1^62 ' 

Comoro Islands. Ftsh-Poison ol, 188 
Couipositis, 2152 
Coiupsotnvia. 415 • 
mhnfjrons, 847 
C‘>n('ii5sion, 1981 

(\»iio-Nos<* TJug of America, liite ol. 
707-8 

(\inc-Nc)sed Du^, Fe\*ersr carried by, 
* 1 J 2.S 

t' )ius, Bites of, 227 » 

C uiriuonl Smallpox. 1488 
C'.ni(eiiilal Acliromia. 2»;o 
I'.y** fK'O'cts-. nsj.s 
1920. 1922 

H\•pl*rkera1^lsi^. 223'> 
iy*uco<lorm.i 22^0 
Lt-iuci{uitlLia, 2 
[.t>Ulcismi1S, 2 2 
^r.•l.lri^l. 1134. If 
Kfffivntu, r_Mi 
. 20 1 

n| Lut'. I'joO. 

C iiiyo F'liun-.Mcii^goi, jh^o. 220.S 
('•injyi V<*‘4ttai AphrodiSiac'-. 

ol. 172 ' 

f iif 1S30 

( ttynha «>*>•/ 

f nir(hnphnn‘, 1 0^3, lO^h. , 

< •w.-linspiiruh''i. iiM'i. 1110 
« unj. 10^8 

r “Hi til. 10 ;., 
t'n,’ '//.r. 213 
Cfitu; alpi. -lit 
t'ni'i nfitffr i».*i V 

f 288 

( '*niiii]cti\'a, I'ocal in jooi* 

Hyptya*mi:» of, idi/ff-o 
/.'«*/ All m' 11 O45, 1971. **CJ 2007 
F'onjniu ti va Sporotrii joio 

Conjunctiva*. Cliylr-oxtrusi.jri fiom. 

^ FiUVisl 1O17 

Conjiiiu'tival Xerosis 21*^^/ * 

Coiiium tivitis. 902 Tyiq. lods. io<iO, 

^ , loyS 200^, jomi 

\c 2oofi 

An''iil.ir, I'loO, id<)7 


‘ CoiijunQtivitis.-con/fwi/btf 
Catarrltalih, 1990 * 

Diphtheritic, 199O 
^tivaUs, 2001 
' Gonorrhoica, lyyO. 1907 
Malarial, 2004 
Mycotic, 1059. 2008 
Neonatorum. 339. 1997 
Nocardial." 1059, 2009 
b ' •^i.vNodosa, 1990 
ro^^'M^tenulosa, 1996, 2002 * 

• Cmn^cB^r 41 52, ‘‘2x33 r 

• Connect! \ie Tissue 

DciMUgcmonU of; 1519, 1524 
Diseases ol, 1967 
Kcfcrcnccs, 1979 
Tumours of 
I Benign. 2273 ^ 

i Malignant, 2274 

; Conwhini^s 19, 767 
^eniculatu^, 1263-4 

1 Mtjl*iSfUS, 

nigrtwarius, 707, 7O8 
pro/ractus, 707, 768 
repi^ecri, 707. 7O8 
riihyofidictatits, 372. 398, 707, 768-1 > 
‘ 767 

V'lf legal us, 7(^7 
I Ctm^erv-ancy. 5. '54 
! Conslifiat ion. indications from, 1520 
Consumption {see aUo IliUiisisl, T32 
Contagion, 15 
C tmtagium vivuui. 22 
(’ontamiiKitivi* TniiiMnissii n ol 
Distasc, i»2r 
■ (Nmtinued PVvers 
, liiliou*., 1363 
Oiininun. 1362 
J>iuil>le, 1463 

Keferences. 1473 ^ 

Koman, 1355 
Sirni^lo, 25. 54,. 1572 

CcnviM-tion (•«# 

C^i'nvidsioii-^. Jnfj'iililo, 122 
CiuiviiNivI 'lies, 1083 

Tvis' ol Suhlerticvn MaLiriiL, 1173. 

• ■ 1176 

. (Niolics, E'^tale, Aiirfiriia in, 1903 
Kicks Iiavv. niood-vfssel aftectiens 
/'•I. 1904 

Sore I'ect of K^rjiiind-Iteh), 1761 
CfiiJy Itih, 553, 730, 2247, 2248 
ol Feel, 2214 
CnpepfHh, ‘30 

. CtijipiT, Siiltsol Poisoningby, 162, 170 
; Coi)f>f*r Sulphate, Poisoning by, 170, 
189 ■ 
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Cupper-H^S Snake, 250 
CoiiTii Dust, 

Itch, 729. 73 <? 2200, 2214, 2215,2248 
('xiprolaiia, 1986 
Cc^oHiastix, 348, 849 
prowazeki, 348 
Coptopsylla, 865 
Coral Snake, 248 
Ci>ralH. Stinging, 203. 204 
('.oray, the. 6(> 

Cordiceps sinemis, 172 
CorditM, Suppurative, 

CoKiyhbia, 830, 8^2. ^ 

' antkropopMi^, 849 , 852, 1621, 
i6fn, t633, 1637, 163S 
grunberii, 849, 1637 
pfagrandis, 1637 
rodhaini, 8iW, 1633, 1637. 1638 
Corootrypanosis. 1283 
Corelftra, 793, 801 
Cori’thfidip, 773, 789. 801 
Corefhrtj/ia, 789 
Coretkropsis. 1112 
C wntria, 176 • • 

wyritfolia, 17O 
rttsci folia, 17O 
822 

/«{5/ci, 823 
Uneaiithorax, 823 
prnftrabiHs, 823 
(‘onnullote, 82S. 1O33 
('orn-rorklc, i<J7 

(’.>rnri. Central r.irciirhymatous In- 
fill rati<in ot. 20U3 
1‘Wal Nocnjhjs in, 2006 
Gleiinsporosib in, 2uio 
. Opacity ot, 200O 

Phljxtcnular Keratitis ol, 2002 

Sore on, in Rablnt, 3 78 

UU i-i\s ol. 1031. Tg<>7, 2000, 2003. 

2004. 2006, 2009. 220T 
C'lrnii uutaneiim. 2277 
( nronrlla au^triaca, 245 • 

C otps ovi formes, 

Cornisive Sublimate, 170 
i itrvnanthe yohiniln. if 2. ^ 
Corynchacterium. 903, 10 |o 
Coryza Spasniodii a. 1.S75 ^ 

C ismopolilan Diseasi's. 113 

f)f Mikous ,Mcn)bran(‘s 22ri.}. 2283 
Tevers, 11 28, 1474 
Skin Disease. 2013, *5^17, 2264 

ricerations, 2190 
Cossahi, 1733 

Cosfiopsis, 348 g 

Cotnaa, 232. 234. 237 
Cotton, I’iiik-boUworm of. PSirasite 
of, attacking Man, 2214, 
2216 


> Cotton-Handler's Itch, 2214 
i CottonJ^th* Catermllars. Parasites 
• • of, 2216 

Cotton Plants (Uganda), Horpeto- 
monad (tf. 3O7 

Cotton-Seed Dermatitis, 2216 
Coitus bubalis, 234 • 

gobio, 234 • 

scorpius, 232, 433. 234 Vr*.- 

'jComogotttmus, 570 # , 

*-<'>^k^terophyes, 570 


df Cowrap. 2053, 2217 
Courmont's Parasites. 99S 
Cow-dung Poultice, 1952 
Wash, 1952 , 

Cowbage, 2159 
Cow-Parsnip, 2157 
Crab Louse, 757 

Crabs, Presh-watcr, ho.sts of Para» 
575 

Craigia, 298, 299, 3bo, 824 
Hc£ercnces« 329' 

S}x»cies 

hominis, 325 
; migrans, 325 
; Crambas pinguittahs. 1O40 
I Craniopagiis, 1938 
I Craspedomonadida, 333 
i CrassulacctB, 2131 
! Craw-Oaw, 14*)/, 2247 
! Keferences, 22»>3 
• Creeping Disease, 01 J-niptit>n 

i<»30, 2200. 2208 
Kelereiices. 2220 
Cireiiiate. 2200. 2210 
CrcSimsin, 120, 123, 1910 

ICnrlemic. 1920 1922 , losc# . 
SiKirailic. n>2i> 

Cretinous Idiocy, 19'2‘’> 

Cricrttnep, 915 

Cnme due to Alcoliolisin 173, loJ'i 
in relation to L^'rih. i'i.S7 
Criminal Poisoning, loi 162 
Lri:thspira. .\V) • * 

anodonttr, 457, 4^8. 439 
baibianait. 439 
Cnthidia, ^ 5 * 8 . ^3«i. 3 t‘i 
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lf‘ 9 . '?72. S 7 '»' ^'^7 
S7 h‘i-k*s " • 

caiMpnuulnhi. 39 *. 
cleft. ? 9 «) 

(frnophtftftluti. ^70 
cmniitighdihi. 37^ 
fascia itlaUt, 

gerridfk, 3<>i». 3 t» 7 -^ 
grayi. 401 

hyalommeB. 362-3, 36^3 • 

hysUichopsyllep. 360 376 
^melophttgia, 363, 369, 386, 38> 
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CrMidia, coniiHued 
Specim, coniinutd' ' 
minuia, 36$ r «. ■ 

Porter's and Wenyon's, 376 
puUds, 36^, 376. 479 
• tabani, Sig 

Crithidial fonns of Trypanosomes, 

389/300 

CrithidiufHt S193 \ 

Far^sitw of, 40X, 480, 4I 


CryptoeOfcus, c<mti$iu9^ 
Species, continued ' * 

myrmecia, 1073,^077, 226: 

1076 

■ pitmuun, 1072, 1074 '' 
ro^*rf, 1073 
fimsr, X076 

' 'sWoioiiaM, 1072. 1076 , 

; ^^r«j<^''xo72, 1075 


Anti-*Ser^ for,,a7^>^ 

Species 
adamanteusl 25I 
aifox, 251 
cerastes, 230, 251 
confiumtus, 250, 251. 253, 487 
durissus, 243. 250. 253, 254, 259* 
rt72f 273 ' 

horridus, 250, 251, ;536, 269-70, 273 

miUhelli, 251 

ortf^oNws. 23 X 

scutulalus, 250 

ierrificus, 251 

Oo/ON tiglium, 168. 185. 190 
CV0/OMIIS, 720 
C'rti^toc^a, 68g. 739 
Crypiobia, 337. jjS 
Cryptoctraia, 761 
Cryptococcficea, 1070 , 1071 
CiypTococcosis Eiudcrnuca, 2092 
( tvptococcus, 981. 1037, ior>9. 1070, 
1071 , J7S2, t886, 1944. 

• 2ou8, 2081 , 

^ ^ Permaiomycoac.s <iiic to, 204^ 
SiKroics 

brcv'cn, 1072. 1075 
cupsitlutus, 1076 , 1669 
cerevisiic, 1072 
corscUi. 1072. 1074 
degen'ernns, 1672, 1074 
dgrmUitis. 1073 , 200h, 2009 
e pi der midis, 1075 , 20(}2 
farciimnosus, 1072, 1076 
gilfhrtsii. 107 ^ 10;^ 
glut intis, 1072 

gramilomauigenes. • 

gitillcrmondi, 1072, 1076 
1072 

harteri. 1073 

A«s/£fr». 1072, 1074 

hominis. 10Q9, 1071, 1072, 1073 

hiidelo, T075 • 

iesieurt, 1072. 1075 

lifAguei pilosa, 1061. 1073. 1074 

liihoge»es,^ioy(t 

membranogenes, 1073 


Cry^lSiSpeffu S^S- ■ ’ 

Crystotrypqnea, ' 

Cienisid0i'2xj;t ‘ ‘ 

Ctekocephalm^ 664 
caats. 363, 608, 866, 867 
/c/w, 608, 866, 8^ 
muscuti, 867 
serraiu^s, 376 
Ctenocoriaa, 761 
Cienomyces, ^ • 

O®?* =^54 

Ctenophthalmus, 865, 866 
gpgyrtes, 367, 866 
asstntilis, 866 
scrraticeps, 867 
Ctenopsyila, 865, 866 
aganiffies, 866 . 

866 

866. 867 
pecinniceps, 860 
selenis, 866 
. spsciahxlis, 866 

, taschenbergi, 860 
! Cucutnis irigonus. 1 70 
C'Mcnr8t7aC0tf, 170 
■ Ciiicalecs, the. 56 
Culerehrina, 826 

: 23, 546. 774. 776. 79*. 7«<*. 

, ^ 79 ®, 873, 8«A 1*37. '■‘"96 

: Species . 

! tfsluatis, 799 

1 ngilis, 790 

alpmbs, 799 

calopus, 79 <) 
j citiaris, 709 

I cowmtfm.f, 70<^ • 

faheans. 23. 360. 513. 542, 637, 
#638. 799 , 1244 , 

i 152^ *590, 1598 

frater, 799 
nemorpsus, 513 

pallipes, 799 
phyiophagus, 799 
pipiens, ^63, 3^>6, .398, 43*-3i4 
5»9/774, 799 
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fungms, 799, 1650 
799 

vulgdris, 799» 

Veotors of Filsuriasis, 747' , 
^siWy/of I>earae 74 
^jOteida, 771; 773, 7% 7i 
i630/'2aoo, ■ 

. JSitaB and Venom of;'ai3 
Treatment, aao 
Olassi^kcation, 784 
Eggs. 771 
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I .Cyof^ capillata, 204 
i'C^aophces, Oscillato^, 437 
j CyflMiopftw®, 430, 923 
|i... !• CydfhoMMUx, 349 
; j hpmtntx, 350 , 

Cyc/fM/^reda scarloHwihs, 537 
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'.Cyclitis, 2003, 2006 
looephalns, i< 

iloi9ppi»r^^ 7I 
^flbbatHi, 888 

iDpMfcim 
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Culiciworpha, 8oi 
CuUcina, 398. 786, 790, 798 
(Micitas, 801 ' • 

. Cnl-^ick-om-ek Plant, Poisoning by, 124 
C'tilt^lbid^s. 802, 804 
brt$cei, 743 
grahamii, 805 • • 

iaberitri, 805 
puHcaris, 804 
vafitfs. 805 
Culitipalpi, 710 
Culture ^tone, 44 
Cupping for Arrow- wounds, 181 
Curari as Arrow-poison. 185, 186 
Curative Poisomng, 171 
Curin, z86 
CutHpivih 813 
towrentium, bxj 

Cutanttous Blaslorgyco&is, 2085 
. Diseases {see also under Names), 

,, 1501, 2015, 2017 

Differentiation ot, trom I’cllagisi. 
i 73 «-i 

Ernplions, Diagnosis of. 1513 
Leishmaniasis {sceal^o under Leitli- 
maniiisis), c^o 8,^165 
References,* 2197 

Localiz'iiion of Sublt*rtiaii ^lalariu. 
Symptoms . J * 75 . 1181 
Myiasis, 1632, 1033. 1637 
Pigmentation, 75, 8f sqq , L45. 
^ 1520. 1531, 2232, -albs. 

2200, see also Diseases 
in wliich occurring 
Diagnosis, 1513, 1519 
Spiroc^actes, 448*9. 452 
Spirochsetosis, 1535 
Tuberculosis, 226 f, 21}77 
Tumours, 2264, 2278 
Ulcerations. 2015, 2017 
^ Cuterebra homini^, 1033 
noxial}s, 828. 163^ 


■pp JIwmW., ' 1 CyOwtHkpi _ . 

ropid^mdieiiie; 

. • ' CynipMs mOlestus* 810 
f.Cympidgtt 908 
i CyHOfnyeaf B31 


moviuerum, 831, 1629 
\ 'Cyn<mys, 0x4 
i Qynorhastia, 693 • • 

! CynorhasleSt 2^0 
, Cypania, 173 
: Cyprmi-sihivi formes, 232 
Cypvinodoniida, 780 
Cypripedium pubestens, 2x53. 2x5* 
spectabile, 2139 
. Cyprus Fever, 1437 
; Cyrtoneura stabulans, 102(1 
C^'stic swellings of Tibia, 1072 
Cvsricsrcf. 596 
Cysticercoid, 3i>9 
j Cysticercobis, jo* >7 
; Cvsticercus. 509, (>03 
' acanthotrias, Ooi, 613 
irav%s. 0T4 

celkihsee, 613, 2007 
fasciolaris, Ooo 
Cxsioceri ous Cf rcat ice, 5 51* 

Cvstict. 50b 
Ovstiniina, 102b 
. f'vstitis. Amcebit 

Schist o.sorae-cai 1 sei 1 . 1 o-b 
( vstofiagcllata, 332 • • 

• rv-sto-i^j-elitis, lojo 
. l.yslotrypancea. 896 , 307 
1 Cy^iotrypatlbsown, 300. ^97 
I init'slinnli.\, 300 397 
t'ysts. Ovarian. 1114 «; ^ 

Cvtamorha. 504 
rv/i.ws ((id fan, iw5 
('ytoleichasJiofninis, 731 
sarcopioiaes, 7U 
Cytomorpha, -inj . 
f'y/oo/^(iii1?roiip. 341 
Cyloplcism, 2«»<'. 201, 

Cvtopygo in ,Vvc/ri/ 7 ir*'«s,* 544* 

< vforycfrs, 535 , 5 | 0 . *4*''^ 
variolep, 535 , 540, 1487 
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Cyiospertmuw hominis. 475 
vUlorunt mtestinalis cdnts Mfelis, 473 
Cytosporon^ 504 ^ 

DACKYOCYSTlTlb IO()4, lo66 
Dacryolithcs of D^smarres, 1067 
Dactylitis. Atiltiplc, in Yaws, 1552 
Dactylolysis Esst-ntialis. 2241 
Dacfvlophorida, 47J 
' Dactylosoma. .^88 

Daifodilfi^^oi&dqs df, 2T(>3 

l)ajak.sch, Daft-polsott ^ Borneo, 184 
Dctlhrrgia latijolia, 2x60 
Dalieugena, 345 
Dais or Dhals, 105 " 

Danibul Fever. ii2<j 
Dam din Fly, tti 1 
Dancing Mania, 1986, 1987 
Dangerous Climates, 131 
Danilewskya, -478 
Daphne gitidiinn, 188 
meserentn, 2153 
Daner's Disease, 474. 2281 
Darmtypluis. i3»>3 
Darnel, 197 

Dart- Poison oi Borneo, tt>\ 

Dasvhasis 820 
Dusvpeliinee, 245 
/fa upr/iis scabra .345 
Dasxphora pratofum, 307 
Dasvpits Ho^enuimtui*, 8bi, 882. 1283. 
[28.1 

/fftfin.t Poison. 12 1. 170 T73. 17b. 

TOO. 2133 

S|xs U.S yieiihiiK ^ 

/tistuo\a. i7<» 171. 17S. fijo 
stiumonmui, 213^ 

Damns catotj i;o 
1 Kiii-otil-til. I3«n. lOio 
/hii'anim, Ooi. (lOC 611 

mia/ica, ooz. (iO| <iT] 612 
wiit/tt£ra.<rantnsi^. (loi o(».| 611 , 

173b 

l^ffereiir om 

Dtix.iiiioicisis, 1738 

. *107 6il 

DcaJ-Muiism, 1020 
J le.ilness. ViM-igilhir 1031 • 

riiu Iw/ihil. II M 
MciL'inal, iiSi 
Post - ^^;ilariai . 1 1 | 

Tropical, 201 ^ 

Death Adder. 247 
7 ^ea 111 at 'Will. lo-if 
I 7 eath-Fish fHawvii), 104 
Deatli'sslio.i I Afofli J2 »i 
D ebal), fij. 4 13.' 87 1-5 
/Wfarotnvw^. 079 


Ivcaggeraidd. 


Defensive Reflexes, l^^ggeraidd. 
1982 

Deficiency l>iseascs \see also Beri-beri 
flWif Pellagra), 109. 1533, 
1671, 1O75. 1690. 1691, 
1709 

Definitive Hosts of Animal Parasites, 
872. 873, 921 

,^pefoimities of Lobule of Ear, 2010 
[7 Papua, .g23 

‘' bm^ation EndC^minue des Os du 


belhi Bm < 9 *". SW' 37 ®r 38®- 
ai*66 

Deli, Sumatra, . Psendo-Typbns ' o|,^ 

1354-5 

Delirious type of Sdbtertian Malaria, 
1x73, 1179 » 

Delp/tinium consoltdim, 2x53 
Delusions. 1991 
Dematiaceee. 1036 « 

Dementia. 1524, 1081 
Demodex, 731 
hovis, 734 

follicnlorum 782 , 2007. 2011. 2213 
pkyl/oides, 734 

/fewodicidat. (ayi, 781 , 20ii. 2215 
RoJerence, 742 

1 )i‘nu)n 61 ogy and Medicine, 3 sqq, 
Dendraspis, 2 .|() 
vindis, 251 

Dcndrodic/inw microsporits, 
Dendrnwyir.ic. 790 
Deugiie. 25, 1233, 1244 , 1429. 1461 
/liliolugy, J24»>-7 
Blond in, 124O. 1248 
Bodies in, 12,15, 124^ 
Climainlogv.^ 122. 1244 
ComplJcatiniLs, iJ4<i 
Course, 1247 
IXinilion, 124} 

I>iagnosi.s, 1230. 1313. 1327 
Diircrentud. ii 80 . i23>‘. 1230, 

I »3^ 1258. 1 1.395. 
1197 . 1498. f 3 «^S 
History. 1244-5 

Insects carmri'p. 23. 342. 747, 799, 
€i2o. 112S. 1244 
Morliid Aii.iic ipy 1247 
Onsoi, 1327 
Palliology, 1 2 1 7 
Prognosis. 1230 
Prophylaxisf, iih. 1250 
Rash, 1248, 1241;. 1315 
Roferemes. 1242. 1258 
Ri'infoctions, 1230 
Relapses,* 1249 
Seqmla*. T240 
SynijrtonwtoIngVj 1247 

Synoni'ins, uu 
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Iwgae, continued 
‘^treaimeat, 1250 
Varieties^ 1244^ 

Virns filterable, 541, 542 
Dengae«likc Fevers, 1352 
References. 1253 
Denisonia, 246 
superba, 231 

Dental Bridges. 1520^ 1531 
CarioB. 124 

Denticulate Bodies in Micros poggiK.^ 
990 

Dermacenior, 700, 710, 

albicoths, ji6 ^.1 '. 0 ' 'I'-'t' . 

^ \ «^^*/^*^** '• ' ’ " * 
'•^aitdnisoni, 700,' 716," 717 , 920. 

*; * 34 ^ * 34 *. 1343. J344. 

, 1345. i 34 iJ. 1349 

andersotn group. 716 
electus, 700 
ferru^neus, 716 
marginatus, 700-1 
maturatus, 1341? 1 348 - 
Mo/estus, 700, 1341-2. 1345 
nigrotinddius, 71 0 
Hiicns, 716 

Occidents /is, yiCt * • 

parumapertus, 71O 
pordaliHus, 716 
retuulatus, 700. 716 , 1341 
rcticulatus groii]), 71O 
5 A//»eif2, 716 
sa/w<7iii group, 71ft 
variabilis, 701. 710 
venHstifs, 700, 710. 717, <)2o 
IkTHial C:nitli«iri ISIS, 104 1 

L'jishm mi-'isis (sf'r also under 
lyMshmaniasis), 90S, 
2165 « 


Dermatites. eonttnued 
Streptococcal 

Pnipa^', J030 
wScci)n(Iary, 2030, 2036 
Urticarioid. 22i<> 

Dermatitis. 109S *« 

Blastomycctica. 2081^ 

Bullosa plantariA,.,!023, *2030. 2037 
References, 2039 
;:;:^Cane-cutier’s, 21 hj 

^y^tellanii (Copra-lti'h). 2213 

' W*ed by Ac^riw, 6<rt w. 

Cindnm Bark,- 3 !i 6 t 
Cotton-seed. :^2J6 
CupoUformis. 929. 2040. 2084 
Ditropenotus. 2216 
Eczematous, 204S 
Erysipeloid. 1058 
Erythematous, 1033 
Exfoliativa. 22(14, ^270. 2271 
Factitia, 2151 
Herpetiformis. 220h, 

IntcrdigitaJis. 20 
Kelerencesf, 2039 
liitertdgJnoLis, 982 
Af'irrogyreta, 2200. 2210 
Mcdicainrmt . 2131 
Nodosa rubra, 2247, 2249 , 2232 
Helereiues, 22i>^ 

NocUilar. 2247 
PapilJaris capillilii, 22i>() 
Pc*IIagn)iis. 1715 
due to PhthtriKS puhn, 75S 
Poullryinan’s, 221 ^ 

Pnitensis. 20^0, 2032 
2«)iSi 

PiunKiuos.i iropicfi, 22i>> 

C)iAuine-i tiused. 2133. 2162 


Rctcrences, 2197 

Myiases {sec a/so Myiases). 831, 
i(»23. 1631 , 2208 
Traumalie, 1023, 1682 
Pyogenic Infeetious, 2013, 2017 
DerinanySstnir, 693 , 2213 
Dermanyssns, 093 • 

al/ina, 693 , 2067, 2213 
ivudinis, 2213 
IJermuphyton, 1077 * • 

Dermapteriasis. jOig. 1039, 1641 
Dermatites, ()gi. 1301, 1730 • 

Aca9ne, 2200, 2 20(). 2218 
Alcoholic, 1730 
Ccstodc. 2200, 2220 ^ 

Chiloix>dc, 2200. 2213 
Hexa|x)dc, 2200 , *2207, 2211 
Nematode, 32s, 17^*3. 1771. 

2200, 2219 • 

Plant -causJ-d, 2013. 2017. see n/^o 
Derni.ditis Venenata 
Pyogenic. 2017, 2029 


Jietdrw’us. 220*) 

Re<‘d-eult<T’s. 'jif»3 
Kimos.'!, -20311 
Scarlatiniionms, 131 ? 

Si haudHTgi, 2210 

Seasciiu'l lhillous*(Ve‘u ul.n) 220, 

rirer.ilive, 1091. 1112 
ChroiiiL, 107 ^ • 

V.uull.1. 2Tr^3 

Veldis. 2fMO * 

Venen 'ta. 4*11. 201 i 201 7 2151 . 
• 2204. 2267 

.Etiology, 21 ^2' 4 
Climtilology. 2132 
lieliiutiun, 2131 
iHagnosis. 2154-3 

IhJk'i^Milial, 17^0 '2133. 22«(> 
History. 21 31 -'2 

IVrsoii.jl ldH)syn«,rasy,aiu^ 2154 
Plants •*aiisiiig. 2151-2 2102 
(rroups of, 2133 
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Dermatitis, continue^ 

Plants causing, ccntipi^d 
list’ of, 2152-3 f 

Prophylaxis. 2155 
References. 2x63-4 
Symptomatology, 2154 
Treatment, 2155 
Vesicular, Seasonal, 2004 
Dermatobia, 826. 828 
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kemm, 830, 1635 
mexUana, 1633 
noxialis, 828 
lielerences, 856 
Dermatobia Mjnasis. 897 
Dermatobiasis, 1C33 
Dertnatococcus. 1600 
Dermatology, Fungi of « importance 
in. '981 

Dermatomycuses, loSo. xo8i. 2015. 
2017. 2041 

Tropical 

CUssification, 2040 
Keferences. 2107-9 
Dcrmatomycosis chronica hgurata 
exfoliativa. 2060 
Dermatophihasib. 25 2210 
Kcterences. 2220' 
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Eye-Defects. Congenital. 1995 
Kye-Diseases and Atlectioiis (ice alw 
under Names). 122. 
124. 1727, 1993 , 1997. 
2001, 2002, 200 ■) 
Kelereiices, 2014 
lVd4H'r. 199-1 * 

Eyi'N). Animal I’arasiles in. 2007 
F«iieign Bodies 111. 1993. 
Cfonoroccal Infections ol, 1097 
Hieinorrhage i»i. 200 
Lesions of, in l!eprosy.-it»34 ■ 
1662 , 201 >0' • • 

Noii-1 Vvelopmeiit ot. 1939 
IVotec tiou of, Sb-ijo 

Xanothttphyllinc (ijjisses lor. 
199(1 

Siinlight .1^ ailectiiig. 2004 
Xerosis of ® 

Ccuijiinctival, 200 
Epithelial. 2002 

Eye- Fly of Ceylon. 89<». 902. 199O ^ 
Eye-Hospitals, 1993-4 — 

E>'elids, • •Fungal ’ aficetiffns of, 
■2009 

G'Idema of, 1994 * ^ • 

S)xirolrich(}.sis of. 2010 
Eyumbi, 2159 
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FABISMVS. 20Z 
* Refmnces, 202 
Face, Adenoma sebaceunl qf. 2277 
l^thelioma of» 2273 
Myiasis of. 1625 
Myomata of, 2273 
Facial Pallor^ 1903 
Facies in Li^r Abscess, 1912 
Faddidite, 2241 ' 

E?ecal Carcoma. tv39 
^-'-'-ridiosis,'’ 475 



Fagara flava, 2159 
Fagopyrismus, 202 
Fall Fever, 1362 • 

Famine 1 >iarrh(ca, 1780. 1798 
Fanapefea, 349 
intestinalis, 330 
Fannia, 307, M 2 , 877, 1629 
Jteferencef. 836 
Species 

cauicu/aris, 852 , ()Oo, 904, 905, 
1627, 1628. 1629 
desjardensii. 853. 1(129 
incisurata, 854, 1627. 1629 
manicuta, 854, 1O29 
saltatrix, 854, .1629 
scalavis, 8s4, 900, 905, 1627, 
1628 

Fanti Race, 51 
Fasciola, 565 
angusta, 567 
gigantea, 567 
gigantica, 567 

Rcfcronces, 504 ^ 

hfpatica, 565 , 87f», 894, I74^> 1752. 

lifOJ 

Keferenccs. 594 
humana, 565 
lameolata, 580 
Fascioletta, 582 
ilocanutn, 582 ^ 

Pascxtdidc^ 564 
Fti'irwlina, 565 
Fa^cioloidea, 3OT. 564 
J'asciolopsi^ce, 364, 56 & 

Fatciolopsis, 5(»8 

huski, 568 , 894. 1742, 1840, 1.907 
* Relercnces. 594 
fiUlebnrni, 568 , 1752 
Reference, 594 
goddardi, 509, 570 
iCvi'an's Fluke, 308. 569 
rathouisH?), 368. 1752, *907 
Fat Omtent of Focjtl, Estimation 
* « of, 101 

Fats in Diet, 96. 97. 103 

Fauuus 8qi 


Favic Tarsus, lotz, zo'X2 
Faviform Eruption, 1030 
Favism, aoz, 12x3 1 
Favolrichophytcn, Z002 . 1008 
Favns, 1004. 8057 , 2268 

Causal agent, 10x2, XO14, X063, 
1067. 1078, 2009, 2053, 
2138 

. Tarsi, zoii, 1012 
“'"ellow Bodies. 1012 
i Amarilla, 1229 

latica, X234 








;Gasti«^_, 

• Intermitted, xx2$ 

Maid; 143 ^^ 

Moditerranea, 1437 
Palostre, 1x29 
Remitteftte fiilioGo, 1229 
Ricurrente, 1,30^ , 

dei Tre Giorni, 1234 
Tifoide, 1363 • 

Febbri d'Aria, 1x29 
Malaricho,fii29 
di Stagione, 1x29 

Febrc Amarellc dos Acclimatadns, 
1229 

Febricula. 1249, 1234, 1372 
Febrile (vastro- Enteritis, Hamorrha* 
gic, of Children, 1472 
Splenic Anannia, 1299 
Infantile, 20 

Splenomegaly, 1525, 1529, 1531 
Toxoplasmatic, 1331 
Tropical, 1303 
Urticaria, 1516' 

Helmiuthic.*^5i6 
Febris Acuta Stomachica, 1363 
Castrensis Gravis, 1467 
Columlx^nsis, 1410 
Kndcmica cum Roseola. 1244 
Flava, 1229 • 

Gast^ica, 13G3 
Ilriica, 1363 ‘ 
liitestinalis, 1363 
Lenta, 1 1^3 

Mescnldtica Maligna, 1363 
Mucosa, T3G3 
'Non-Postilcns, 1363 
Palustris Remittens, 1468 • 

I’ituitosa, 1 363 

111 Pucrpc-Tio, 1948, I949» *95*» 
I95> 

Piierp(‘ralis.i948, 1949» Z953 
l^ltnda, 1363 
^uintan^^^I30l 
Rccurrcns, *1308 

Somitertians scu Composita, 1363 
Sudoralis. 1437 



INDEX 


* 33 » 


Fofirk. coHtiiAed 
UndolanSp 1437 
Verminosa, 1363 
Volhynica, 1501 
Feet, Foot , 

Angiokeratoma of, 2x48, 2277 
Bones of. Degeneration, Endemic, 
of, 2110 
Coolie Itch of, 22x4 
Deimatitis of, in Ankyloeton u^iwB 

Elephant, 2111, 2116 

Reference, 2263 . 

Mycosis of, 1123 
Soles of, L^one of 

Fvambcesial. 1551, 2259 
Keratodermal, 22)9 
Syphilitic^2259 . 

Sore. 355 
»jf Coolies, 17C4 
Trench Foot, 19O7, 2x10, 2148 
Ulcers of. Z063. 2112 

Felidae. Traumatisms caused by. 14S 
Feltinella, 791 
Femiale Circumcision, 1944. 

Generative System. Diseases of, 
1938. 194t4 

Fer-de-lance (snake), 250 < 

h'ermentation, 22 
G^istric, 1749 

Ferrata's Plasmosomes, IQ02 
Fertility. Effect on, of Tropical 
Climates, 77, 89 

Fever, 4 

Fever and Ague, 1604 
Fever(8) ascribed to Mosquito-bites 
in early India, 7 
Associated >viih Swelling of Nasal 
Mucosa, 14(16 

Ilippocrate-s’ knowledge of. to 
References. 1472-3 • 

Acclimatizingf 1229 ' 

Acute, Traumatisms in. 1512. 1513 
Anxmic, Low. I470» 
of Ankylostomiasis, 533 
Autumn. 1x29. i3(>2 ^ 

Bacterial, 1128. i'3(>2 
Bfln 13 ach. 1468 
*of Bataviii, 1120 
Bilious • 

Malignant, i«i6 
Remittent, see belotr 
Septic, 1469 
Black, 1341 > 

Black water, X2x6 
Broken Wing,, 1244 
Bungpagga. 1469 


Fover(s), conHnited 
Carried by . 

Artl^nl^ds, xx 28 
k4mmals, 1x28, 1211, 1866 
Mosquitoes, X128 . 1129 
Carrion's, 1575 • 

Cerebro-Spinal, 1456,, 1459 
Epidemic, X474 
Cesspool, 1363 ^ 


Double, X463 
Referenccfip, 1473 
Korean, 1355 
Simple, 25, 1254. 1372 
Cosmopolitan, Unclassified, and of 
War Zone, 1128, 1474 
Dambulfii29 • 0 

Dengue, 1244 
Dum-dum, %o, 1289 
Ehipbantoid, 639, 1604 
Endemic. 1 362 ' 

Enteric, 1362 
Fall, 1362 

Filarial, 1603 sqq. passin 
Five Days', 1501 
Flood, 1350 
Forrest's, 1462 
Frambensial, X544. 155X 
Gaiter, 1501 
Oamlua, 10. 419. 1259 
Gaol, 1326 
Gastric, 1362 
Gibraltar, 1437 
Giraffe, 1244 
Glandular 

Endemic, 1465 
Pfeiffer’s, 1322 
Goat, 1437 

Hamocystozooif, 1 4 68-0 
Hixmoglobinuric, 497 • • 

Bilious, 1216 
Malarial. I2id 
Tropica 4 , 1128 

Ha'inorrbagic Febrile Gastro- 
• • Enteritis of Children, 

1472 

Maliirial, 1216 
Hay, Tropical, 1875 
Heat, Low, 1460, 1530 

Robb's, 1469,.I330 ^ 

Helminthic, Intestinal . iJjSo 
Hyperjiyrexial. 1462-3 

References, *1473 ^ • 

in Sub-Tertian Malaiia, 1170 
Icteric, 1317 
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F'ever(.s). continued 
Ira-Pyeng, 1253 
Inflammatory, i22n I c- 
Intermittent 
Low, 1530 

MaLirialT etc., ii2Q, 1137. 134<>. 

fi ♦<>4-5. *5*5^ I's-sS. 1529 

Xon-Malarial. 1530 
High. I 4 f >5 
Low. 1464 * 

V Tick. 1344 ■ . 

Intestin^, 

trregalaer Low, kJ&S'. , 

Japatlese River, 1350 
Jungle, 1129 « 

Kameriin, 1129 
Kurunegala. 1129 
Kyoto, 1467 • 

Lent, 1362 
Iwcprotic, 1515 , 1654 
of Lobs tlian Might Days' Duriilion, 
Diagnosis of, 1312 . 

With spniQ Striking Physical * 
Sign, 1512 I 

With no such Sigrf. 1512. 1526 
Little, 1363 

Low (ser aho Ana-mic. Heat, Inlei- 
milteiit . lrregiil.ii affdvtf), 
13^3 

M.ic'iil.ir, of Tunis. 1467 
Magdalciui. 12 20 | 

M.ilaiial, 12. tS-io, 22. 25, ^7^ i 


11 '29. 1517. 1520 
Canine, 493 
lla'inoglobinuric, I2r0 
Malay Stales, i <35 
^^rlllgllant, 302-^ 

Maish. 11 29 , 

Mediterraiieaii, 932 , 1117. 1530 

Mfi.'iuiinr, 12 lO 

Meuse, 130J 

Miliary, 130S 

Milk, I 9 l^. 1931 

of More than Might D.iy*» Diira- 
• lion' I «j2fl 

\\Vlh4Maiked PhvMi.il Signs. 
1328 

Without Marked Physical Signs, 


* • 

Mos(piito- 1 xnnc, 1128. Arr ttlM* ; 

Mal.iria ' • 

Mossmaii 14 03-0 I 

Minna, 1973 ' 

Nakra, 1400 
Xashd. 1 1()0 
>L*:-voiis, 1302 
Night-Soil, 1361 
Oro^M, 1300 

l>vo» laspiosis, 4^8 

PappaUui, r2 S4 
Papular, 1471-2, 1515 


Feverfs), continued 
Parent eric or J’aratvhhoid, 13^*2 

1404 ' ' 

Periodic One-Day, 1501 
Pfeifler's Glandular, 1322 
of Physical or Proliably Ph^'sical 
Origin. 1128.’ 1856 
Kefereiices, I4()0 
Pigmentary, 2232 
Polish, 1501 
Prison, 1326 

Protozoal or Probably* J^otozoa*, 
« • XI26, 1129 

Puerperal, 152ft, X94O 
Tropical, 1938. 1946 , 1957 
Pythogenic, 1362 
Quartan, 1157. 

Irregular Subf'onlinuous. M57. 

1160 

Quinine, i2or 
QuotidiaA, 18, 152b, 132S 
Rangoon, 1462 • r 
Rat- Rite and Cat-Rite, 1856 
Reiter's Disease, 14^18 • 

Relapsing, i ^oS 

Remittent,# 378, 1501. 132s. 13-!^, 
1529. 1310 

Hiliouh, Malarial. ii'2<), iH>3. 
1168 
of Cattlr, 373 
Kpidemir, f r'29, 1308 
litenc, 1317 
N«iii-Mal«iri.il. 1289 
Rheumatic, 133, 1230 
Roble’s, T4(>2 

Rocky Moiintiiin Sixiiled, 1341 
Roman, 11 -29 
Stilonica, 1301 
Sandfly. 1251. * 5-4 
S-ircosiioridial, 1382 
Seal let, 1485-0, 1513 
Schislosoniic, 1867. 1809 
Seplu. 1320. T3'2<i 

Hilioiis. 14(19 • 

SepUCtTinic, Ii8() 

Seven-Da I's'. I'Jse 
Another form, i ?oS 
Shank, 1301 
Sierra, /120 
Skof^lji or I'skub, 1234 
*Slow, 1302. 1437 
Spirillum, 1308 

S|K.tted, 1474. .W 0i\0 

"Kocky Mountain. afffU’e 
Spring, 11 '20 

Subtertian, 1129. w a/so under 
^^alurla 
Summer. Y !54 

Siiininer to Autumn or Siimmer- 
Autumn. 1x29, 11 (>4 
•Tacamocho, 1467 
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conHnued 

Tertan, tj, 1129., see also under 
Malaria 

Texas, m Cattle. 497, 715 
Thermic, 139. 1449. 15-27 
Three Days', 5;!. 806, 1244. 1*249, 

1264 

Tuk. and sec Tick Fever 

Intel mi ttent. 1,^44 
Tentsin. j^hb 

Trematodal, 1753 ^ 

Trench, 1501 ■' ' ^ 

Tropical^ 1128 

Diagnosis of, 151 j 
Entoroidca Group. 1188 , 188 ?, 
X461, 1468, 1474, 1526 
Hay Fever, 1875 
DnclassiAcd, 1461 
Trypanosome, 1259. 1280 
T y pho-Malari al, 1 .3 60 
Typhus, 1326 

rnt'lassiiied, 121, 122, 1128, 1401 
rudulaiit, 932 
Urticarial, 1589, 1590, 15<)3 
Naegcli's, 1462 
Itelcrences, 1473 
Van der Scheer’s, I2j2 
Vesicular, 1470-1, 1517 
Volliyiiia, 1501 
War Zone, 1128, 1501 
Whitmore’s. 1 16<> 

Woolley's. 1 107 
Vellow. 1229 

Fibroid Folliculitis of Montoya, 2097 
Fibroma Molluscuin, 2273 
Fendiiliiiii, 2273 
Simple, 2273 
Fibiomatri, 123 
of Kar-J-A>biile, 2c ii 
rierine, 19|3 ' 

Fibrosis, 1592. 1001 
IClcphantoid, 226*2 
Fibrous Osteitis. 1552 
Fiebcr Periodische. 1501 
Fi8brc dc la Oroy.i, 1566 
l*''ield Hup. 763 
Fiery Serpents, 651. njOS 
Fidvrc(fi), Milieiise ilrave, 1216 
H6maturiquc, 1210 
Hi'moglobMiuruiiie, 121(1 
Melanurique, 121(9 
ikmtonneusc do Tiinisio. 14(97 
Capnensc. 1437 
r^iprinc. 1437 
Continue, 1363 
C*astri<|ue, 130^ 

Herp6tiqiie, ijbt) 

Jaune, 1229 
des Crdolcs, 1216 
Malaricpies, tt2c) 
dcs Marais, 11*29 


I Fi 4 vr 6 (s), continued 

Meningogastrique, 1363 
Nervense. 1,^63 
Paludieiines, 1129 
Palustre, 1129 
de Mck, 1254 
dc Pym, 1254 
4 Rechute. 1308 
Rouge, 1244 
r,. •' 'Tclluriqucs. 1120 
:des Trois Jours, 1254 
•i Trcnch6es, 1501 

r' 

X472 

i Figiies anihomytaruru, 908 
j scutellaris, 908 
' Ihseases of. 123 
I'tlairc, 632 

' *ilaria {see also Agamofilaria, and 
Mtcrojilana), 23, 332, 
623, 681 , (»44, 678, 

1 - 273 . 1714. 1975 

atkiopica, 651 
apapillocepkala, 641, 1974 
bantrofti, 17. iS. 623, 632, 688, 
641, (>44. 873. 876. 89*1, 
1596, 19 |i, 1968 
Einbryoh, Table of DiJlcrences 
iK'tweeii these, and 
those ol Lott loa^ 648 
History. 1595-7 
Hosts ol 
Definitive, 873 
intermediate. 873 
Pathogenicity, 1595 , 1961, 2210 
coMtmiifis, (»33 
conjuHLiivtr, 179^ 

( i ,tica, 632 
den. trquayt, 0^2, (139 
derntatentua, 6^3 
dntrna. (>45 

Doiibtiul iorms. to lx.* eiiinin.itrd 
fnmi the genus, 032 3 
draiutunlns, (151 
vqui, 6(9 

hominis (949 

hominis ons, (t^2, (15^ 

inermis, O23, (>32, 640 , ^41. (tpj 

juncca, 639 

kUimaree, 032 

lab tain papilhsa. (>t 9 

labrahs, o^o 

lenhs, 042 

marhs. 6^, 632 

niellyi, 6^2 

Hocturna, (>33 

oculi, (»|5 

ncuh hit muni 6fi, 642 

17 to 
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Fiiaria, continued 
oxzardi, 623, 632. 689, 643 
pcUpebralis, 640, 04t 
papulosa, 049. 1974 V • 
perforans, C31 

peritonei hoptinis, 641, 1974- 
Persians, 643, 801 
piscium, 6^3 
resliformis, 631, O53 


romanorum orienpiUs, 632 
^anguinis homints, 633 

^stans, 64s ■ 
suhconJuncHwUis, 645 
tanifuehi, G39 
wuchereri, 633 


sehra (ficiitia), 632 


I Filariasis, continued « 

Synonyms, 1595 ^ 

Caused by Filaria bancroJU, 1596 
etiology, 1598-^ 
Climatology, 1597-8 
Diseases enumerated, 1395 


Morbid Anatomy, 1O02-3 
Pathology. 1600-2 

I Dcrmo-Conjunctival, 1967, 1968, 

J 'h*. 

[v*fk: Jtefcrences. 1980 

^^ 7 *' *967, 1974 




Lces, X980 


.Eilarided, *h 

FUarides 6e£. ' ’ 

F4kmid0:Ltr^$;bz6, mu 

1968 

; Keierehces, 68x 


Filaria Krankheit, 1593 
FUariadea, 631 

Filarial Abscess, x6oi, 1602, 1604 , 1608 
Chyluria, F934» *• 

Disease, 1595 . 

Erysipelatoid attacks ' preceding 
Elephantiasis, 2266 
Fevers. 1603 544. passim 
Hydrocele, *^ 5 . 159O. i 6 oi, 1O03, 

Lymph Extravasations, 1608 
Lymph Scrotum. 1595, 1596, lOoi, 

1606 

Lymphadenitis, 19^)4 
Diagnosis, 1323 
LyiTi])hangicctasis, 1003, 1605 
Lymphangitis, 1523, 1595, 1604 , 
1964 

Varix, 1595, 1599, Hk) 3, 
i(>o5. 1607 • 

(hcliitis, 1393. 1603. 1605 


Filariina, 6jx 
Filariose, X393 
File Fishes,' 194 • 

Fileraria, 632 

Filiform Warts, 2274 • 

Filosa, 326 

Filixmas, 1753, 1771, 1869 
Filterable Viruses, 34X 
Kefercncos, 343 
Finns, the. 55 
First-Class Lives. 127 
Fish, see also Pisces 
, Larvicidal, 789, 1208-9 
! Parasites of, 19, 337 -^*. 395 . 8W, 
i 400. 488. 534. 579 

I IViisonous, i 93 - 4 f 980 
References. 241 

j Traumatisms caused by X47. 134-5 
; Fish -Poisons, 1679 187 
; Fistula, Brarfthial, 1959 
' Fistulous Disease of the Buttocks, 


Phlehectasis, 1O03, 1607 
Synovitis, 19(17 
Tumours, 1617 
Varix. 1607 ^ 

Filariascs, 'The, 1 3115 

Clhiica& Description, 1(103 
References, ihi8 
Treatment. 1(103 
Sulx:utane'nis, 1967 1 D 68 
Filariasi, 15*15 

FilariasU, 17, 25, 03*^*1131. 1595 , 
'■ 2262 

Aitiology, 1533, 1595 , 1598 
Climatology, 122, 12^|. 1596 
V, Dchnition, 1395 

"li/'-wfiosis, 1329 • 

^Insect Vectors, 743, 7?* 7. 1398 
Parasites of^ sec Filaria, avd 
• r Microfilaria 
Rash of, 1314 


I 2084 

Tuliercular Disease, 2o85-() 

Fitness for Tropical Life, 127 
References, 134 • 

Five Da^rs* Fever, 1252, 1308, 1501 
Flagella. 291. 29(1. 297. 330 
Flagellar Vacuole, 370 
Flagellate Jlialrhira, 1780, 1796 
Animal Carriers of, 877 
,, Table, 878 
References, 1800 , 

Tonsillitis, 1747 
rrethritis, 1944 

Flagellates of Arthropods, 372, 376 
in Blood, 280-90 • 
of Insects, in relation to Espundia, 
kit 77 -» 

Oral, 1740^-. 

F'lagcllosis in Plants, 367 
Flagellum of Trypanosotna, 382. 383 
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FU^ItWorms, 555 ' 

f lea-Bites. 577. 9 o 8 , I 337 . 1516, 2203 
loos, see also u^er Namos, 23. 749. 

895. 897» *370 

Destruction of, 9Xt't 433-4 
Diseases anfl Parasites carried by, 
20, 23, 115, 117, 285. 
363. 364. 369. 375 . 37 ^» 
479 . 857. 87^*. X650 ' ' ' 

Plague-Spreading (Human sjnA 
• Kat Plague), 115, 

283. 747 t S57. 

*-p.: 

KalasAiar, 375; 

V 37«. x*99, xj»3 ' 

Rat, 23, 863. 867, S69. 870 
Table of, 866 
Fleckfieber. 1326 • 

Flema Salada. 1700 
FlexnereUa • 
parf^senieriee, 937 
pseu^dysenieria 
var. A, 937 
var. Di, 937 • • 

var. D2, 937 
iangallensis, 937 

Flies (Fly), Adult and Larval, see also 
under Names 

Change of Habits of, 895-6 
Diseases and Parasites spread by, 
see also Myiasis, 1619 , 
23. 24, 306, 307, 310-17. 
350. 3O3. 3O4. JO5. 435 . 
468. 747, 771. 873. 876. 
883. 897 , 908 , 920, 
1550.«55L. 15O4. 1O50, 

• 1805, 1807. 1841, 1844, 

i8(>o. 1944, 1994, 1995. 
1998, 1999, 21OO etalibt 
111 the ICye. 1995 

Diseases due to, 995, 1998, 

• 1999 

Biting and Blood-sucking, 365, 

814*. 1703. 171O ' 

G>llcction of, 748 
Method of Infection, 874-5 
Parasites of, 365, 814 
References, 855 • 

House, Diseases and Parasiti^s 
• carried by, 24, 306, 307, 

316. 359 .^ 04 . 747 . 77 i. 

873,, 897, see also 
Fannia, and Musca 
domcsUua 

Crusade against, 1^0 
English and Tropioffi. IJst of, 
Parasitic, 814 
True, 825 


I Flint's Phrasite, 737, 788 
Flood Fever, 1150 
I Flour ofWhcat, grades of. 104 
I Flusso SSi^igxio, 1824 
Fly, see Flies, etbooe 
* Fly-Bite * (Oriental Sore), 2165 
Fly-Crusades. i8(x) 

Fly-Disease (Nagana, q%.), 410 
, Foehn, the, 81-2 * 

^^^^^ bnormalitjios and Mo^trosi- ^ 

’ Fod^-'Medicinft for Snake Bite, 277 
FoUicUs, 2272,' 22>7 
FolUcuw Conjunctivitis Catarrhalis, 
1996. 1997 
Hyperkeratom, 2256 
Tonsillitis, X747 
Folliculites^oz7 
, P^genic, 2027 
Folliculitis^ 2230 
Decalvans, 2283 
Fibroid, of Montoya, 2097 
Purulent, of l.iCgB, 2027, ^ 29 , 2036 
References. 2038 
Foniainea panchen, 174 
Food(s), Alisorption of, by Intes- 
tinal Parasites, 553 
Adulteration of, 95 
Animal, 94. 95 

Chemical Com^xisition of, 90<7 
Digestibility of. G^elficiciiis 0I, 
101-2 

Essentials of, 9O 
EXigenic as})cct of, 1 19 
Evolution of, 94 * 

Frambmsia spread by. 155(1. io 57 
Poisonous, Z03 

Reference, 202 
Till Jh-operly Prepjired, 1 72 
lYeparation and Flavouring ot, 104 


Quantity, 97 
Tropical, 94 


Tropical, 94 

References, iw)-ii 
Vcfictal. 9 V 5 , 

Food- Deficiency, in relation to 
• •Di^ca<>e, see IkTi-ben, 

Pellagra, e/c., loit.ibif, 
1673. 1675. 10</). i()9i, 
1709 

Food-FactoA in Diet, Estim.'ition oL 
as to 

QuaAtpr, loi • 

^jiiaiitity, 97 

]'cK>d-Maleriais. Clalsilicarion,»of, 97 
Tropical, 104 sqq. ^ 
Vitamine-conlainiiig. 109. 110 



WDEX 


^330 

Food-Peculiarities, Hacial, 104 FrambCdsia Tropica, canlinued ^ 

Food-Poisoning Diagnosis, 1557 


Animal, 193 

and Beri-beri. 1673. 1W4 \ 

i^eiido-Cholera due to. 1820 
Keferenccs/ 202 
Vegetal, 193. 195 

Food- Ration,' British War, 90, 100, 
102' ‘ 

V Food-Taboos, 95 

see Feet, above . 

Foot and Itfouth lJuiBase, 535, 541 
Foot-BMldtiQii^.dM1^ Efiecta ^ 

' ' ’of. I* 

Foot-Tetter, 2037 ^ 

Foraminifeea, 298, 303. 327 
Forcipomyia, 803 j 

Fordycc's Disease, ^746, 2284 , 

Foreign Bodies in 
F.xternal Auditory Meatus, 2011 
Eye. 1995. 1997 ! 

Forest Yaws. 2167, 2172 
Forficuia aurtculatia, xf>4T > 

Formalin Sprays. 1207 
Formiciasis. 2000, 2004, 200O, 22O7 
I'tmntcida, see also Ants 
Formosans, the, 55 
Biting, Venom of, 222 
References. 229 
Forrest's Fever, 1462 
Foundations of Medicine, (> sqq. 

41 S (Spirarsyl), 27 

Foiirmilidre des Vers (in F(H»t). 2111. 

2 no 

Fowl Diphtheria, 541 
Peft. 541. 5|2 
Spiu»t lifTtosis, 454 

iMiwls, Diseases of, due to Spiroschau- 
dxnnta marchouxi. 

I^ntMiiies to Ticks, 701 • j 

I’ar.iMtes of. 353, 704 
Foxta went son I, 1100 
I'ra-Fra Arrow-ixiistui. 180, 181 
Fragi litas crinium. 2282 | 

Franibcvsia Tropua (Yaws), 251, • 
*187. * 533 . IMS. 1558. : 

Jill. 2I7O, 2187 I 

Aetiology, 4O1. 1588 j 

Bacteriological Fkg-a present, 1 
45 ‘). 1538 I 

HIof>d Conditions, IJ.S3-4 . ; 

Ciiusal OrRanism, 21, 24, 43^'. 440 . ' 
45^. 4.57 s?9- 4 ‘>". 4H. i 
t 53 <>. *538, 1539. 154'’. 
• 557 . • 558 -!i. I 5<>8 1 

rSyrebro-Spinal Fluid in, 1554 j 
Clinihtolof^ 122. r2'3, 124, | 

Conplcmcnt-^ixation Reactions, 

: I 5 M 

Definition, 1535 i 


Differential, 1557-9, 

X37b. i(> 64. 20S2, 2091, 
2173. 2185, 2253 2254 
Duration, 1542 
Economics. 1560 
Eye-Conditions, 1553 
Framboesides in, 1548, t 550-1 
Geiiito-Urinary System in. 1553 
' Helminthic Infections m, 1552 
Histopaihology. x 540-1 

Hiauw, 1535 
Hypdmtom'ln,. 1553. -2222 
. HyperkeratOM in, 1^5, 2256, 

Infection of%irents by Children, 

.1543. 1556, 1557 

Inoculation Experiments on 
Man. 1538-9 
Monkeys, etc., 1539-40 
in relation to Juxta-articular 
‘ Nodules, 2261 
Lesions in. of 

Bones and Joints, 1552, 1978 
Hair and Nails. 1551 
Mucosae! X55t 
Sole.s, 1551, 2250 
Muscular Contraction in, 1552 
Neuritis in, 1552-3 
Patients with, Non-lmmune to 
Syphilis, 459 

Predisposing Causes. 1540 
Prognosis, 1559-60 
Prophylaxis, 1504 
INcudo-Goundoii in, 1976, 1977 
Pseudo-Mycetomatous condition 
ill, 2147 

References, 1S64-5 
Regions attacked, 1550 
Sequela*, 1870, 1877 
Spread of, by 

Insects, 25, 876, 908, 1556-7, 

1.564 

Other Means, 1543. 1566 , 15O4 
Stages in 

(a) Primary, 1541, 1542 
Franibocsoma. 1542 
{h) Svicomlary, 1542 . 1644 
Granulomatous. 1544 sqq. 

• (c) Tertiary, 1542. 154^ 

(el) Fourth. 1556 
Symptomatology, 1541 
Con.stit ut lonal , 1551 
Cutaneous, 1542 
Synonyms, 1535 
Treatment. 28 
Local,^‘J564 
Various Means 
Ciistcllani 's Mixture, 28, 
1592-3 
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l^mboUa Jropica, continued 
* Treatment, continued. 

Native Methods, 1565 
Salvarsan, etc., 1360-2, 228* 
Tartar Baietic, 1562 
Atypical, 2085 
Circiitate, 2052, 2235 
Granulomata, 2185 
Framboesial Aneurysm. 1555 
Ulcers, if52, 2x90 
Framboesidcs, 1348. 1330-z, 
Frambcesifonn 

Jrtun«. *333 
Freckling, 2281 

Frienite, or Frien Disease, 1033 
Frieira, 2036 . 

Progs, Parasites of. 353, 335. 363. 

^98,*40o. 461, 488 
Frontier Sore, 378 
Frost-^ite, 2264 
Fruit-Fly. 903, 904, 1370 
Fruits, Heavy, Tnfumittisnis caused 
by Fall of, 156 
Kuogians. the, 36, Oo 
Fuguismus. 122, 194 
inferences, 194 

Fulah, or Fulini, the. 47, 51, 53 
Funddtus taniopygus, 789 
Fundus Oculi, 2604 
Fhnftagefiebcr, 1501 
Fungacect, 923, 967, 968 
l<oforent.cs, 077 

Fiiiig.il Albyclioiis of Eyelids, 2009 
Diseases of Skin. 2017 
• Gnmm.itoiis Affections, 1112. iii8. 
1122. 112^ 2041 
Karer forms, 2106 
Fungi, 023. 967 
ill, of, and assodflMi with 
T^eri^beri, 167, IjISO 
E.ir, 2011 ' » 

Eye 

{a) last, 2008 

(b) Diseases wilF ^ijiich assci- 
riiilcd, 2009 

Hair, see Tinea, etc. • 

liistoplasmosis, 1669 
, M.'iizc, 1712-13 
Sputum. 1084 sqq. passim, 1321 
Stools of Normal Perspiis, 1782 
Impevfecii, 963, gHO, 987, 1035 a 
irii, T741 sqq, 
Parastica Section, lo^o 
Jirevis Siil>soctioij(^030 
Species 
Usf. IP34 
Table, 1056 


I Fungi ImperfecH, continued 
, Parfls*l*ca*Sec1ion. continued 
Mujogu Subsection 
I Species 

1 List. XO30 sag. 

' -Table. 1052 
j ' Minora Subsectidli, 

Tabie.1fo55» 

1045 v 

-.A ^ 

Tabl8, 1048 
Minora Subsection 
Species , 

List, 1047 
Tabic, 1049 
References, 1x24-5 
Treatment. 1044 

, Pathogenic, see Mycology, 21, 967 
of Plants, 198, 200* • 

Poisonous, itficl Poisoning by, 124, 
172, 173, 198. 200 
Transmission by Flies, 24 
Fungus-CelluloKe, ‘ 968 
Fuii|;us DiseahC of India. 2110 
Fiiniculitis, Fndomic. 1322, 1938 , 1939 
References, n>55 
Furcocerunts Ccreat /<r, 559 
Farina, 2\6 
cahmota, 23X 

Furunciilns ('ontagiohus, 2027 
i Oiieiitalis. 2165 
Tropical, 2027 

j Furrowed Tungu^ I74h. 2-28 j 
Furrewing of ttm Skin, artificial, 

• 2238, 2240, 22 |i , 

Fury. Tropiiiil, '7O. ii)«i 
Fusnria, 653 
mystax, 656 
j vcrniicularis, 657 
Fusarium. 1113 , 

Fusiform Organisms of Vine cut, 1745 

(Iad-Flifs, 813 , 

Oaigeria, O72 

G<'uter Fever, ^501 % 

(kilo. La, 22xy 

Gale Me Saint Ignace, 1700 « 

Galen, X2 

('.alis Paterob (Yatvs), 1535 
G.iU-Hludder^ Disc.ises of, T007 
in relation to ICiiteric, 1367 
Galla Kac#, 47 ; 

Gallc I..cg. ft>io 
GalIcnfielKT. i2ifi , 

Gallinippers, 774 y * 

Gall-Produring Insects, 90P 
Gall-Sickncss, 20. 407 
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(iUll'Stoiics, 11107 

Ciallsoii IMaii Is. caused by ^Lariua.btji 
Galyl, 27, 28 
(ialzioctc, 20, 407 
iiama^idig, 0()3 
Oamasoidea, <}i)Z 
Gambia Fcvw. 19, .119, 1259 
Gamhuiea moUtehsia, 789 
Sl Game as Kescrvoirs for Sleeping 
Sickness, 879, 880 

^Ametes, 292 

GAftietocy*«J5, -i • . 

Ganfocyftidr4iiJ:. ^ ■ 

Gangosa. 1555. 1741, 1875. 1876 
Ulcers, 2190 <' 

Varieties, 1879 
Gangrene, 156 

Ac ute Traumatic. 149 

Ory, in Siibtcrlian Malaria. 1179 

(*as, ()(>i 

References, 96(1 
Hospital, 059, 2182 
ol Lung, 19 to' 

Spreacliiig Traumatic'. 150 
Gaugrotiu.'^a, 12^ 

Cbiiigreiioiis Aptxmdicitis, 1326 
Dvsenu-ry, iSp). i8^i, 18^5 
Macillary. 1848. 1849 
Ke( litis Kimlenuc, 25, 125, 1871 
Roferencoh, 1892 
Treiuh Root. 2149 
Vaccinia, 1518 
Ganja. 170 
Gaol Fever, 132b 
Gsirib-giuv, 1704 
lias Gangrene, obi 
K»*feieni es, 9b(i 

Ciroiip (It Strcpt<HOCci%, 928 
Ijr^isteidstonies, 358 , 

(liNiiir 1749 

Distiirbain e tine to Kwan’.s Fluke, 

.1752 

J'crineiitation, 17^9 
I'Vvei, 1302 
Myiasis, 85 j 
Spii oclia'tosis, 1 7 p» 

Symptoms tliie to Cestotle l*arasite.s. 


1751 

Flier, 43ij * 

G.istiisehe's Fieber, 13(^3 
( last rit's, Atrophic, Ciubnu*. loob 
(iastiitis-typt* of Snldertiaii Malaria. 

1177. 1178 
G//s/>efV.s/ts. . 5 V> 


.Gn^trndiicid(P. «5bi, 563 

iumnnis. be .!/.*>- 
RVfe*“‘nce‘F'’. 504 


’minot\ . 5 *'^ '? 

6f'i undus, 503 5 


; Gastro-Fnteritis Climalica, 1254 
; ICndemica, 1254 
, Hteniorrhagic Fcttriie, of Children, 
IP 1472 

Gastro-lnlestinal C^anthariasis, 1640 
Myiasis, 1620, 1021, 1O22, 1628 
Scolechiasis, 1640 
Tract. Diseases of. 1241, 1731 
< Gasfyo-Obtum, Sheep- poison, 189 
T Gaslropkilus, 825, 826 , 1039, 2209 
r .«7i4i. 82 7. 1630 

Ammorrhoidafts, 1639, 2200 
»«»««?. ^{ai^a^lp 9 
peconmC^^..-... 
veterinus, 1639 
! Gastropoda, 890 
i Gastrotkytaiidw, 561 
i Gastroxides, 823 
j Gattoo, 1535 

Ga vials. Traumatisms caused by. 153 
■ Geese, Diseases of, 453 
Geisfcrn wellwant, f b99 ' 

I lic>lbfiel)er, 1229 
; Gelnhia gossyptella, 2216 
i Gelsemium sempvrvirens, 2133 
I Gemmation, r88, 291, 292 

• GtMieral Diseases, 1533, 1636 

Causation 

; Animal I’arasites, 1533, 1635 

I Chemical, 1533 

rnkuowii, 1333 

I Vegetal i^rasites, 1533 

; Disturl^ncc of Health, indications 

of, 1520 

l^ropsy, 122, 18*93, 1^4 
' Paralysis, 1981 

] Generative Functional Changes due 
to Subtertian Malaria, 
1180 

• System, Derangements of, 1519. 

1522 

1>i.sease.s of, 1938 
, Female, 124,' 1944 

I Male, 1938 

' c References, i960 

Inflect on. of • Temperature and 
Humidity, 77 

i GeWsitcht of Chllamvdozoa, 340 
; lienickstane, ICpideiniscbe, 1475 
I Genitalia. Warts on, 2274 
. treiuto-Uiinary Organs 
j 111 Franibtrsia, 1333 
Mooses of 1926 
: Geohdcllu, iiSfi 

! Geognqibical Dismverj* in relation to 
]>isense, 114 
Geofvtvida, ^914 
i Gcophagy.\\749, 1761 
! References'; 1751 
Geophagy, 1749, lyOi 
References, 1731 



INDEX 


2339 


Geophilus carpophagus, 740 
cephahcu^ 740 1O41, 1881 
electricus, 740,^641, 1881 
lofigtcornis, venom of, 218 
sifftUis, 740, 1881 

Geotrupeh vernalise, 1O40 
Ouriicr’s IMseusc, 1982 
German Measles, 1490. 1513, 1516 
Germ theory of Disease, 15 
Gems Xossarum, Parasites of, 367, 
paludunt, I*arasitcs of. 363, 

(vhibli (wind). 81 
Ghisiid, 2105 -I i-i* 

Gh<K)t1(K», or Gopiidi^VmjM 2x10 
• aii6 

Gia^dia, 464. 466 

tniestinalis, 466 « 877, 878. 1796. 

Gibrailar Fever. 1437 
Gift Zeer, 2030. 2031 ^ 

Gigautorhynckit/a, h8o 
Citganlorhyntm, (ijid 

gigfts. ()8i> 

MoifUifonnis, Oho 
GiKi inonsler, the, 124. 279 
GinK^T. 172 • • 

Gingivitis, 1520, 1744 
Kefeiences, 1751 
I'Uenilive, 1744. 1745 
(hnilto Fever, 1244 
Ghttrdinm, 789 
Jinniosus, 789 
ptrcilui.drs, 7S9 
venu'olnr, yS<) 

Gl.iiider>, 9(15, 132<) 

I'll ent lions. 2]t)0 
(VliirululiL IdiojutliUM. 19O1 
(jl.iTidular Disease Liarliados, Kuo 
. Knlari^onieiits, T522-3, 152O. 1529, 
1532, 13.il -J. 1.587. 

19^11, 223 Sff (t/so 

Hodgkin’s Dise.ise 
Fever, FCndeinie, 14(13 
of Rfeiifer, 1322 
System in Native Fines. 22^4 
(jlas.s. Powdered,* 'I'raiinietisins due 
I. 5^-7 

Glass Slides, marks 
(ilaiicoma, '2004 

Giemtspvra, 1112. 1113 , 2008 ^ 

J>ermatoiiiyeoses due I0. 2041 
Sp^eies 

SI. 1 1 13, 11 1 j 

giuphti, 1113, 1114 ! 2<k>8. 2009 
kharUmmensi^f 1114. 1115 , 204 1 , 
2I2I. 2122 

wicrosporn 1114 ^ 

mmoruni, 1113 g 
satchnn, 1114 ' 

se»?ntn, 1114.^1116, 2oji. 2122 
Gienosporosis. IMdur. 2009, 2010 


Glires, 913 

Globi, in Le4)r(Ay, 1052 
Glohidiu^, 560. 491 
Globular ia, 381 

Gloriosa superba, 113, v>4, 105, 166, 
109, T70 

Glossina, V)- 2 o. 747, 774^ 832. 837 
l\ite. 1 209 • 

Classification. 844. 845 
4rvaB, 771 



Species 
austeni , 845 
brevipalpts, 846 
brevi palpi s grou]). 64f> 
caliginea, 8^5* 
fusca, 8 13 
fusca group. 845 
fuscipleuris, 843 
longipalpis, 415, 117, 838, 845 
longipAinis, 84(^ • 

wcdicoruin, 8)0 

morsilans, 19, 23, 388. 390. 4K>, 
413. 413, .|2h. 8 13. 844, 
84'), 880, 881. 12(10, 

1’2(>2. 12(14, l‘^h3, I27S, 
1270 

worstlans group, 843 
ntgro fusca, 843 
palhcera, 845 
pallid ipes, 843 

palpalis, T9. -iS. 588. 389, 390, 
301. 39-!, 3 ‘».?. 4*.^. D.S. 
417. 421, |24 5. 838. 

8)3. S,S. 8p., 
• L2(KI, 12(12. I2(i|. 12(13. 

♦ 1278. 12-,i» 

BLoiifinucs. 8 13 
palpahs group, .813 
Uibant formic, 84;, 
tiichiMoidcs, 113, 117 845. .S81. 
1204, 

. irinuHu / II. sp , 84(1 
Tryj).iiiosi>nie.s rarned* In* ?<io, 
3‘ii. ¥ty. 41 (. 113. 117. 
121. (2 1-3. .|2(i, 8^S. 

•8 I ). I2(»(». •2('2, 12(13 
lievvlojniu'ul of. 3811. ^90 
lilosiiiivlla. 837 • 

(ilos^tphnma, (183 ' 

'J’ryp.iiiosonie d(‘\(‘lopmeiit in. ?So 

GlfiSSlphoHltdt / (>83 

j Glugea, 320 • 

j anouiftlg, 32t) , 

{ Gluteal BlAsioinycdsjs. 2084, 20S3 
j tilyeirmia, yh ^ 
j (Uyciphagus, 720 ■ , • 

; pritnoruHi, 72c), 2214 
I Glvi osiiria. I <2 
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Glyphodon, 24G * 

iristis, 251 " , 

GnaihobdeUida, 6^3 > * 

Cnathostoma, 623, 029, 680 
siamense, (^30 


spinigerum, 623, 
ItefercnOr^, 6ti 


ItefercnOcs, 681 

Gnath^U^ 023. 624, 629 ^ 

Heartwater^ 713, 723 
P.ira,dite& of. '3^0, 36$. 412, 

rrypanosomo-Diseases of. 391 
Trypanosomes of, 413 
Gobial, 415 
Gobora. 1303 , 

Godfrey an4 Tuuercular 

Disease.r2Tio 

(kxlownik (Oriental Sore), 2165 
Gofar. 1700 

Crt^itrv, 120. 124, 1288, 1919, IQ59, 
Keferences, 1925 
. Adenomatous. 1920 
C'ongcnital, 1020, 1922 
Endemic, 1920» 1959 
Keferencos, 1925 
Exophthiilmic, 1920 
Pareiicliymatr>us, 1920 • 

Golf;ri, Cycle of, in Plasmodia, 300 
Goniera. 207C) 
fifwiopsvilus. 865 

Goiidw.i:i.il.ind, and IVimilivc ADin. 
42 

ftongyloHonui pitltkrum, 1740 
Gouidarif'ium, 1172 
(innidia, g69 
Gonidivphores, 1972 
(romops, 823 , 

Gonobleniiorrha'a, 330 
(wonoodlati, 1479, 1998 
J-'ve Infedion, 1997 
Ehciimati.sni, 193S 
Seplic.'erSi.i, 1938 * , 

('.onone (Mile), 727 , 

GoniirrKtea. 118, 929, 193S • 

Causation, 926 
Tnsatmeut, 176 

Native, risks of. 171 

for Tropicsil Life, 127 
( iono^iibccal Arthritis, io9r 
C/onjunctivilis, 1997 

InJedion. 13*4^ | 

Salpingj^is, 1961 

fk^otloomahdeo, 2110, 2113, cjiC 
Goraharik, 200 | 


GordiAcea , 621, 678 
Gordiaceiasis and Acaniboaphaliasis. 
*777 * 

GordiUUfg 679 
Gordius, 679 
(AwsHcuSr 632, 679 
ciiliensis, 679 
equinus, 649 

S “ ?nsis, 631 

talis apri, 662 

, ,124. 1967, 1975 




GMcMidsi/^sf ^ 

aldo/asisHSi SJ3, 958 
Utraus, 958 

Grabci Hc^antiasim. 1700 
I Graeco-Roman Ufodidne, IX 
Graham's Parasite in S:>enguc, 23 
Grain Itch, 2200, 8216 
Granmocephalus, 672 ' 

Granular Nocardiasis, Tonsillar, 1747 
Granules, Infective, in 

Relapsing Fevers, 919 
Spirochaetes, 385 
Melachromic, 290 
Mctaplasiic, ago 
Volutinc, 290 

Granuloma Annulare, 2273 
Coccidoides, 474 
Endemicum, 2163 
Gangrenosum. 1876 
Inguinale, 2x63, 2192 
iEtiology, 448, 449, 432, 2192-8 
References, , 2 1 98-9 
Treatment, 28, 2196 
Varieties, Racial, 2193 
Parasitic, 2165 
Pyogenicum, 2234 
Trichophytic, 1000, 1002 
Ulcerative, 122 • 

Ven.-reuni, 2192 

tirariuloinata in 'Frainborsia, 1333 
sqq. passiim. 

(4ranuIosj;« K^bra Nasi, 2272 
Graphiunt penicilioides, 1114 
Qr,iss Sickness, 1749 
Graves' Disease, 1919, 1020 
Crrcciiin .Medicine, 8, 10 
Gregarina, .j7r 
Grfgnrhttr, 499 
Gfrganmda, 4O9 • 

Oregimnid€B, 471 
Gregannid^j 469 
f iregar i nosi^ Piilmonum , 1384 
Orfwia Asiaiira, iSH 
Giocer's Itch, 729, 2214 
Gromiida, 326 
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Groilhd Itch, 553, O69. 1763. i77* 
Qround Squwel^ Fisa of. 867. 870 
« ^ .Flague spread Vy. 867, 912 
Grouse, . Red. Loacocj 
435 

Growth, Effect •on, of Tropical | 
Cliniates, 77 ‘ 

Vitatmno of, xog 
Guano Itch, 22x4 
Gttsurana 23iead, x6S, 177 
Seeds, ib, 

Gu^anene, 177 
Guarani Peopi 
aariueri Boa 


HaBBBCij^co ise^s. X733 
Habb-es-SSnah. 2x03 
' Habb-es-SaaavA, 2x63 
' Hab£t 4 Fw<ftis,‘ 174 
tiabure Disease, 593 
Hadrus, 817 
Hamadipsa, 683, 687 
faUax, 688 . 
japoniea, 688' ■ 
mea, 688 . « 

688 





i*", ■lCkii8^»rFl6h<'PoisQns ‘of, z88 ' 
G'oinea-Pigk, Bur^sitea of^ 353, 355, 
406 

Guinea-Worm (Dracontiasis). 9-zo. 

II. 12. 17. 25, 623. 632. 
051. 652, 730. 1298. 
^ 1524, 1967. 1968 , 1970. 

*254 

Guinca-wurm, &ee also Draciuiculus. 

651 • • 

Gujarati race, 47 

Gummatous Affections, Fungal, 11x2. 

11x8, 1122, 1x24, 2041 
Rarer fonus, 2106 
Lymphangitis, iii8, 1124 
Gums, Inflammation of, 1744, 1745 
Shrinkage of. 1320 
Gundurum, 2241 
. Gune, 20i'>o 

South-wesl. 2059 
Gurlcya, 529 
Gus&no, 828 • 

'M&caco, 1633 
de Monte, 1633 
Moyociiil, 1634 
IVludo, 1633' 

(le Zancudo,' 1634 
CrvmnawitBbida, 298 
Gymnascales, 1070 • 

CytHHoascacea, 986 , 987. rroi, 2031 
Oymnoascea, 086, 987, 2008 
Gymnoacees, 2008 * • 

Gymnoascus, 98(1 

Gymnocephalous CWrcaritr, 35-. • 

Gymngceraia, 7(11. 762 
Gymnospermea, 1071 
Gytnifosport’a, 471 • 

Gymnosporidia, 50^ 

Gymnosiomata, 3}() 

Gynecophorus, 5S1 
Gynocardia, 

Qyyncoryna, 3.17 
Gyropida, 731 
Gyropus, 751 


687 

HtinnoZsslor, 722 
Himamc^, 504 . 
irnmmlaia, 517, 1x37 
tavarani, 317 

var. quartana, 512 
malaria, 312, 5x7 
var. 510, 312 

var. quartana ^' * 
var. terhana, 5T0 
pracQX, 517. 1x37 
relicta, 513 
vivax, 5x0 
i Hamameshida, 304 
i Hamanthiis toxuuria, i>^\ 
Hamaphysalis 710. 711, 719 
' cottciMta, 719 
j flavti, 710 

Icachii, 700. 719 
I inarmo^atti, 716 
I punctata, f>i>9. 700, 71 «i 
I rosea, 714 
' 3 I.Tsma 1 omi.\sis. 174*) 

I Ucematohui, 832. 846 
j a/«8, 837 • 

I rufipcs; 840 

sangtttsuqrus. 8p» 
shmrtlaNS, 840 
; llama fnhoscu, S3 2. 846 
I atripalpts, Sjo • 

[ prtiurhaus , S|i> ^ 

• Uapinafoc-pJos. 1030 * 

Ila'nmffrt’hvlun.i, 13*»*». 

jOoS 

j llamatncoicits, 492 * 

hovn, 497 . 
ovis. 497 

' T!;pn).ito-Ivniphiiri.i. i#)oS 
HfcmatowoHti'i. ^Si. '504 
nuinst. p>«4 
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anarrhichadis, 488 
bagendsts, 480. 487 
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Sublingualis, 2257 
Universalis congenita, 2256 
in Yaws, 1545, 2256. 2257 
Hyperparasitism, 116, 287, 049 
I lyiier pigmentation, 2231 

Diseases in which present,* 1180, 
1 1 81, 2232 
Hypi'rplasias, 1920 
ICiiclemic, 1920 

fif Thyroid system, lyjo * 

Toxiemic, n'fzo 
Hyperpyrexial I'cvor, 14O2-3 
References, 1473 
in Subtertian Malaria, 1170 
i lyperstircobis, lOio 
Hypersecretion in h>:ternal Auditoiy 
,\[eatiis, 2012 

Uypertbytoidism, 128K, 1919. 1982 
I lyfK'rtrichosis, 2282 
Hypertrojiliy, Cardiac, 
of Male Breiisi, 1930 
Prostalic, 102O 
Hyf'ha, q 0 & 
llyphales, 1035, 1086 
HvphomycetficeiP. 103O 
Hvphnmycetea, <>87 ^ 

Hvphomycries, 1086 , 2008 
Tcnniiiology 1037 , ' 

V 11 illemin 's \'lassi fical i f m , 1037 
llyphoiiiyeetic UIcc's. 2190 
Urelhnlis, 1939, 1943 
Vulvo-Vagiiiitis, 1945 


HystrichQpsyttinm,^Z^» 86o« 666 


IatrobMl0, 686 
Icteric Fever, 13x7 ^ 

Icteric or IHeroid Tyimus, 1229, 
1308 

Icterus Castrensis Gravis, 1501, 1505 , 
a/50, Weil's Disease 
i^Stiology, 1500 
Convalescence, 1507 
Dehiutiou, 1506 

Diagnosis, 1507, 1517. 1519, 1522 
V DilTcrentia], 1507-8, 1509 
’History, 150O 

Onset, Course and Termination, 

150^-7 

Pathology, 1506 
Pigmentation, 1519 
Prognosis, 1508 
Prophylaxis, 1508 
Rash. 1517 • 

Rats in relation to, 130b, 1508 
Relapse, 1507 
SymptomaUdogy, 1506-7 
Synonyms, 1505 
Treatment. 1508 

[cteruh Castrensis Levis ( Oimp Jaun- 
(lire, ^.u. a/so), 451, 453. 
1501, 1507, 1508 
Climatology, ^509 
Definition,* 1 508 
Diagnosis, 1509, 1519. 1522 
Differential, 1507, 1509-10 
Onset and Course, 1509 
Pigmentation, 1519 
IVognosis, i5f'o 
Prophylaxis, 1510, 
Symptomatology, 1509 
Stages in, 1508, 1509 
Synonym, i.v>8 
Treatment, ij^o 

1( torus Fcbrilis sen Tnfectiosus, 1505 
IchthyohdelhdiB, (185 
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• l^thyosij^ 1731, 2060, 2070. 2256, 
2257. 2264, 2281 , 2282 
Hystrix, 2281 
Tropical, 2060. 2070 
Ichthyosforidiuipi, 534 ' 

Ickthyolkere cwnabi, x88 
Ichlliyotoxigmus, 1673, 1674 
Idiocy, 124. '189X 
. Cretinous, 1920 
Idiopathic Hyperidrosis, 2222 1 
XdrosJs, 3222 * 

Ikan Satan, 235 
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Indian, continued 

Oro - F})aryngeal Lcishmaiiiasis, 
> 2165. 2179 

Relapsing Fever, 918, 1308. 1818 
Varieties, 1317 
Indiella, iioi, 1107 , 2^37 
X^rmatomycoscs dee to, 2041 
Species « 

mansoni, 1107 , 2041, 2x23 
ttynieri, 1107 , 2322 
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llle^iimjacy. 119 
174 

anisaium, 174 
religiasum, x^ . 
imago of Hexapoda, Presence of, 
* Dermatites due to, 

2200, 2211 

Imbundi Poison un (^deaMrials, 178 
Inimanoplasma, 491 
Immunity. 113 
lini)aliidismc. 1129 
Imperfect Carriage of Parasites, 92 x 
lmfx»tjgo, 753. 756, 2020, 2265 
Ilullosa, 2023 

Contagiosa, 2020, 2025, 2203 
IVimarum Viarum, 1780 
Im-Pyeiig Fever, 1253 
Incas, the. 56, 57, 59, 60 
Incha^ao, xo/i 
Incinerators. 1774 
. Inclusiou-Blennorrhcea. 539 
India, Arrow-Poisons of, i 8 t , 184 
Cattle-l’oisoning in. Drugs and 
Plants used, 189-90 
Death-Rates of, 120-2 
Diseases of, 120-2 
Europeans in, 132 • 

Fish-Poisons* 188 
Hunting-Poisons, 189 
JJfc Assurance in,*i3j 
Nitrogen-Excretion in jior Urine. 

100 . ^ 

Snakes of. Venom of, 243 
\ Vegetal Poisons, xfi3, 104, 1O5. 16O, 
If 18, Kmi. 1 70-1 
Indian Bed-bug, 706* 

] )ietaries, 98 • 

Hemp, 132. 176. 1988 
KaLa-Aziir, 20. 28, \g%, 37 1289 . 

1670 . 

■ fteferences, 1 

Medicine, Early, 0, 8, 15, 21 ti . 
2116 


Ind^Chioa, Arrow-Poison of, i8x. 
x 84 

Diseases of. 122 
Indo-Chinese Races, 54 
Indoiicsiaxi Races, 49 
Infanlicidal Poisoning, 163. x6q 
Infantile*^ Afebrile Splenomegalies, 

, 1303 

Ben-ben, 1C90 
References, 1693-4 
Biliary Grrhosis of tlie Liver, i90(> 
References, 1017 
Convulsions, 122 

l)iarrha*a, 120, 122, 123, <908, 1847, 

I 9()0 

Dysenteric, Bacillary. 1848, 1851 
Epidemic, 1847 
Dyscuitery, i960 
Kala.-Azar, 1299 

Mortality. 120. 122, 124, 1957. 1 ^^^ 
Scurvy, 1675 

lij^fantilism of Malarial origin 1 iS? 
associated with South AineiKan 
Tryixiiiosomiasis, 1I28S 

Infection, 15 
Definition, 874, 921 
Forms of, 874 sqq. 
infections. Endemic, and Invalid- 
ing? 13<' 

infectious Jaundiic, tre f»/6e Weil's 
Dihgasc, 1303 

Infcclivc Kiidocarditi.s, 1521. 1328 
Infektioiiileteriis. 1505* 

Infektioser Vielx*rhafler Ikierus. 1 303 
Infezione Malanca, 11211 ^ 
Inflammation of 

Liver (Hepatitis), io<»i. 1832. iwfi. 

igco, 1914 
Lungs dr iMeura, 1521 
Nail^falrix, 2283 
SlonvICh, Ditlusu, 1749 
Infl.immalory FevCT, 1229 
Laryngeal alfedtions. 1875 sqq. 
NcLsiil affections, 1875 '599. 
Pulmonary affections,, 1875. 1892 
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Inilutriiza, I4<>i, 1497 i 

Causall^ganism, 933. 1497 . * 41 ) 8 , 
.*521 ; » I 

Diagnosis, 1498. 1521. 4526 
Diflcrcnlial. 1x8^). 1230, 1252, 
^ 257 - 8 . 1337. 1 . 395 . 

W96. 1485. 1490, 1498. 
1505* 1885 

Onset, 1520 j 

Prophylaxis. 14(39 
Uefcrencesr 1500 ^ 

T jj^cpto^c c^ Q^j^ications . 

Typical 

Catarrhai type, 1498 
Cerebral type, 1498 
Influenza Estiva, 4254 
Malarica. 1234 
Infusoria, 2yf) 

Infusorion Diarrhoea. 179O 
Ingrowing Toe-nail. 2283 
Inguinal (Ilayds,, Enlargement of, | 
I. 5'^ 3 . 1961 

InjecHo antimonii oxulif2S | 

Injury-Simulating Poisons, 163, 1 71 , 
Inocubitiun for Smallpox practised ; 

in Indian medicine. 8 
Inorganic Poisons, 1O2. 170 
Insanity. 88. 122, 124. 1324. 1891. ; 

scf also Lunatics. 1729 : 
Epileptic. 1981 I 

Indian due to use of Cannabis 
safiva, 176 f 
Po.st-Ma]2Lrial, 1184 

Insect Carriers of Disease, 117, see i 
also under Disease and 
• realties of Inserts 

Hosts nf IVolozoa, see Glossina, 

*■ Afosquitocs, Ticks, Vfr. 

fnsecta, 743 

Inseciivora, Trypfin<js(»me.s of. .job 
fnsecls, Hites and Stings of, Hashes 
due to, 151(1. 1517 
in the Eyt\ 199.*)* 

as I'ood, <4, y6 j 

Injurious, 117, 123, 124 | 

I^rasites nl, 3(>4. see also under \ 
^ Names of bwth 

Inshup, 1700 I 

Insolatioii, see Ileal Stroke, X44<>« 
Hisiirance 

Kejections. Causes for, 132 | 

Kiskss, 132. 133 I 

Intermediary Host of Anrlmal Para- I 
.site, II 3, lift. 873, 921 
Intermediate Host of Aniiiaf Para- 
sites, 873, 921 I 

InfermiHens, 1129 

1 iitermiitefit Claudication typi* of 
Subtertiau .Malaria, x 1 79 


liitermillent, continued * 

Fevers, xi37, * 4 ^ 4 . 15 - 2 ®. 1538 
Chronic, 1530 • 

High and Low, 1330 
Malarial, 1129, ^526, 1329 
Non-Malarial. High and Low, 
14(14-6 
SepUc, 1329 
Malarial Otalgia. 2013 
Tifk Fevers of Wyoming, 134^ 
tlnleyrnal or Cavity Myiases. 1622, 
1628 

Tkn^js, Kematodal, see Nema- 

Intertrigo, -i? 
Blaston^etfca, 2692 ’ ' * ^ 

Saccharomyc^ca. 2047, 20192' 
Intestinal Anguillulolis, 1758 
] 3 ilharziosis. 1864 
Coccidiosis. 473 
Fevers, 1382 
Helminthic Fever%. 1520 
Invasions, 1732 

Keferences,' 1778-0 • 

Iiiiligestion. Indications from, 
U32 r . 

Infections in Enteroidea. 1523 
Myiasis, 831, 854, 900, 905, 1841, 
1863 

Oro-Oastro, 1222, ift2o, i()2i, 

1628 

Nematodiascs, 1738 
01>striictions. 1739, 1753 
Oro-Gastro-Myiasi.s, 1222, n>20, 

1021, 1628 
Poly}>arasitisiii. 1 77O 
liefeiences, 1779 
Sand, 1 739 
Sc'hi.stosomiasis,* 1864 
Si'ptiracmias or Toxaemias, Hel- 
minthic. 1320 

S>Tiiptoins indicative of Derange- 
ments of Alimeiitiiry 
Canal. 1320 
Tami9.ses, Ooi, 1768 
TrenuiLodisLscs, 1 752 
Ulceration, 107ft ^ 

Worms, Infections due to, see 
* Helminthic Infections, 
Toxjemias, vU . 

Int^stiiu*h, the, Heniarks liii, 1739-10 
Intoxicants, see Stimulative Poison- 
ing. 174-8 

lnio\icatioi]«, •'Tropical, sec Chemi- 
cal Onuses of Disease, 
x6x 

intranuclear Centrosomc, 381 
[iitu.ssusceptftm, 1739 
Invaliding, 130^ 1227 
Invcitebratn, Par.isites of, 470. 334 
iodine for Siiake-HitC, 278 
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Fevers, 
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^ • • 

Ionization ^or I^orrhoca alveolaris, 
17AO 

Ipecacuanha, 20, i834-(i 
Ipoli, or Ipuh, Arrow-Poison, i8i. 
184, 185 

lpr>h akcr (Malacca), 185 
Iridacea, Poisons from, 164, 1O7 
Irido-Cyclitis, 2006, 2007 
Iris, AAcctions of. 2003. 200G, 2010 
Iritis^ 2003, 2006 
Malarial, 2004, 2005 
Secondary, 2005 
Iron. Sulphate, Cattle-FoisoniOiK ' 

f' v'* 

Irregular XfOw FeVttf; 1363'. 

' ^ SubGontinuottA ^artan 
xzj7. 1160 

Imtants, Abortifacient, 170 
Irritating Larva* 

Coleopterous, 2208 , 

Lcpuloptcroiis, 2 ju 8 
Ischiopagiis,* 1956 
Jschtiocera, 731 
IslaifU Disease, 1350 
Isoclynainic* Law' of itubner. 
Isopleura, 8<jo * 

Isosomn grande, 22 iG 
tritici, 2 Jib 
hotpora, 473 
hi gemma, 478 , 475 
honnnis, 475 
Isotherms, 39-41. 62 
Itch the, 2200. 2217 , .w ri/so Scabies 
lUrley, 221 (> 

Bicho-Colorado, 2214 
Cooly. 351, 730. 2247. 2248 
of Feel. 2214 • 

Copra, 720. 730,»2200, 22i.|. 2215 , 
. ■ 2248 

C<ottoii ILiiullcr’s, 221 4 
Dhobie, 1007, 2040. 2042 
C'lraiu. 2200, 2216 
Grocer's, 729, 2214 
Groitnd, 353, GO9, 1703. 1771 
Guano, 2214 • 

Straw. 22TII • 

' Vanilla, igi. 4 
Itch Miles, (Hji, 729, 2217 

Ixodee, b<)3, 710 

Jxodea, (>03 • » 

lxo(Ui, 709 

Ixodes, G93. 710, 711, 720 
annulaius, 714 ^ 

aulumnalis, 722 
bovis, 714. 135? 
camelinus, 724 
erinacei. 722 • • 

hexagonus, 700, 722 f 
leachi, 719 ' 

warm ora ta, 7J,t> 
moubaia, 70O 
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Ixodes, continued 
poortmant, ^23 
redu^ue, 722 
reticiUaius, 716 

ricinus. 217, 487, 49*, 700, 720 
rufus, 713 
sanguineus, 713 
sexpunctatus, 722 ^ 

Ixodxda, 6 

^ _ .^ Jxodida, 217, f>94, G9fs, 709 
u'^'rvlz^xodtdea, 710 

■ • ' * ‘ 'Jytpdiden, 709 . , . 

^ IxMdes;^S, 70^ ' 

Ixodinet iisyti.), 709, 710 
Neumann's Classification, 701 
Ixodini, 709 

Ixodoidea, 215-1 r 691, 692, 608 sqq. 
Importance of, in Tropieal Medi- 
cine. O03 

i^rasitic on Man, Lihl. 700 
References, 229, 741 
Txodioplasina. 492 
speeificum bovutn* 497 

Jackal-bitk, 151 
JacquiHia armillaris, *i8S 
Jacliirf, 1480 

Jfik-Fruit, Falling, 'rraiimatisms due 
to, 15b 

Jamaica Dog- wood, 1S8 
Jamaica. Vomiting Sickness of. 173, 
12^3, 1695 

Jaman Dyscharagan, 2105 
! lanthinCfSoma lutzi, Si>e)-7, 1035 
j Janus or Sync'cph.iliis, 1058. 1959 
I jafitin. Iheis of Workers in. 99-xoo 
Diseases ut. 122 
Medicine in. 5 , b 

h'i]><'vicse the, 55 , 

j.uxiiicse River I'ever. 72b. 1347, 

1350 

! )arat, FI. 1948, 

, jatropha, 104, lOb, 171 
curt as. Ib 4 , ib(^ 
manihot, 172 

ureus, 2153 • * 

var . btnnulosii^ 2 1 59 
Jaundice, .sbg, 151b 

Diseases iti which pre‘|i*i!t 
Ac ule Fevers. 1319 
* Hlackwater Fever. I 2 < 6 , i‘22,2, 

I 12 2] 

l^eiimonia. 1507. 1508 
i<eUi4)!^ing I'evei. 1313. 11317 
Woolle^^'s Fever. 141)7 
Yellow Fever.* 123b, 1237 
Varieties 

llacillary, 152-^ 

Camp. 451. 45.3, 1501^ 1507. 

j 1508 , 1 see also 

Icterus Castrensis I evis 
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Jaundice, eoniinu0d , 
Varieties, eonUnued 
Catarrhal, 1508, 1509, 
Enteric. 1307 
Epidemic, 1505 
Spirocl)^e;^l. 918 
Infective .isee 'also 
ease'). 150^ 
IVIalarial, 1507. 150! 
A (Canine 

. " 493 
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1907 


Weil's Dis- 
. 


,1510 

7&bcsiasisV 



ava, Fifth -1 

avanose. the. '55 
eanselme's Nodules, 2260 . 

ejen, 805 

clly-Fish. Stings of. 203, 204 
^erks, the, -1986 

Jesuits and Chinese Medicine, 5 
ettatura di ^le 1 700 ^ 

.eun-ChPnn, 172 
Jewish Medicine, 9-10, 13 
Jigger (ChigtieV, 24 ** 3 . *8a. 

285, 857, 862 , 2210, 
see also Dermatophilus 
penetrans 

Jinja, 410 
Johannsfniella, 805 
Jmnt Worm. J^rasile of, 2216 
Joints, Diseases of. 1967 
Jii-jUp West African. 3 
Jultda, (>89 
Juliformia, 689- 
Julus hndtnensis, 1O4X 
terrestris, 1641 

j umpers, the, 198O ' 

iiiiipin;^ (Disease) or Latnh, 1083 
Leech, (188 
Jungle Fever, 1129 
Jttniperus sahina, 2133 
virfiniana, 2153 
Jupuiala, 1700 
Jura Tr(‘o, *60 

Juxta- Articular Nodules. 123. 10O3, 
1065. 2041. 2130, 

/224'7, 2260 ^ 

KAniTRK, 1589, 1590 
Kribyles, 'the, 4ft 
KaiFir Milk-pox, 1491 
Kafindo. 1698 

Kaju bita-biita Poisoning, 2x63 
Kaiii-nigas Poisoning, 2103 
Kakli>'ers, the, 49 1 ^ 

Kakk^. 1671, 1672 
Kaki-lom-but, 16; i 
l{ala-Azar, 287, ii.fi, Z189. 1289 , 
2180 

Anaemia in, 1903 


Kala-Azar, conttnued 
Bodies in, 1520, 2160 
Bone-Marrow in.* 1905 
C^ersand Reservoirs, 363. 372, 

*• wu'. 373. 

Chloasma in. 2232 

Climatology. 121. 1291 
PJagnosiSg 1520. *1523. 1529. 1531 
•■'^ifierential. 1182. xx86. 1443. 
1688. 1767, X914. <953 
Vectors. 363, 766. 1128 
ion, Method of. 363, 364 
in, 1906 

p7g.^73> *523. 

andlieJ^di 

Piirpnra Eruptions iil,' 

-Spleen in. 1904 
Symptoms, 1837 
Canine 374.5. 877 , 1299, 1303 
Cutaneous or Dermal (Oriental 
Sore), 378. 380. 2186 , 
see also Leishmaitiasis, 
Dermal 
Keference& 2197 
Indian, 20, 38 , 372, 373, 1670 

References, 1307 

Infantile. 1299, see also Medi- 
terranean, belottf 
Mediterranean, 1289. 1899 
Aitiology, 1290 

Causal Organism, 374, 883, 1289, 
1299 , ic)07 
Climatology, 1299 
Crunplications, 1302 
Course, 1300-2 
Dclinition, 1299 
Diagnosis, 13^2 
Differential, 1302-3 
History, 1299 
Onset, 1300 
I’athology, 1299-1300 
Prognosis, 1303 
Pniphylaxis, 1303 
Rcierenccs, 1307 
Reservoirs and Carriers. 883 
Symptomafohigy, 1300 
Synony«us, 1299 
Treatment, 28, 1299, 1303 
Tropical, 1289 
/etiology, 1291-2 
Blood in. 1293-4 
Causal A*ent, 363. 883. 1289 , 
12(40. ,1291. 1297, 129Q 
Climatology, 1291 
Complications. Z295*f> 

Course. 1293 
Definition, 1289 
Diagnosis, i29fi 
Different ial, • 1296-7, 1302, 

i 3 « 5 . *307 , 
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KaLa-Azar. continued 
Tropical, continued 
Oiel, 1298' 
llibtory, 1289-91 
liicubaliuii^ 1294 
Morlinl Aiuitomy, i2<i| 

Ousel, 1295 
Pathology. 1292-3 
J Predisposing Causes, 1292 
{Prognosis, 1297 
Prophylaxis. 1298 
Koscrvoirs ami Cirriors^. 

^ ' 

Spread. 3O3, 883, 1292 
Syin pteiiiaiology 1 29 1 -5 
Synonyms, 1 2S9 
Treatinciit, 1291 . 129/8 
K.il.i A/.its, tin* and I’setuhi- Kid.i 
A/.irs, I iSii, I ^03 
Kala Diikh, 1289 , 

K.il:i I war, 1289 
K.iLiniU'ks, tfio, 55 
Ktdtcs l9olK!r. 1129 
Kaiiftnin I'ever, 1129 
Kaineraiis, VoMelal ApUroilisUKs oJ, 
117 * • 

lv.nneriingcsi*hwi:lstc, 1 972 
Kaiunloiua, 1870 
Kiocizera, 1260 

Kipi»si's Pjsoase. SS. 17^1, 22f>| 
2206, 2281 

Karabin. i»)7 

Karaiig gat.d. 204 

Kara kisl, \<*munous 213 

Karens, liie. 54 

K'trvolv^^ti.s, 17S 

Kiirvoi^onir. 2«»'». 2'ji * 

KasliiiuiJ Kate 17 ^ 

Kl^aVlIU.l ,8.''. 59?. 1589 

Knologv, 13 iv 1591 

l^i-si'i vuiis 1391 

Pmis.iI \giMil. 592 i9? 1 j8'». I 3 'i*'. 

1591 

Clim.ftc)logy. i59»»'i 
Oon1plic.1l ions, i 3(»< * 

Delinilioii. 15811 

Dl.lglloslS, I-, 9 ^ 

rr -.fFUlilin'; f.S»« ' 

Ihsluiv. J 189 9 »* 

Mnrhiil \iiituiiiv. i-) 9 i • • 

P.dJjDlogv. 1391 

•PlOgllOSIS. 1393-1 
Piophvl i\is, is'M , 

Keforein cs, i ,-> 9 | 

III. 1 so 2 “ 

Svrnptoinaloldi'V. i^> 9 i 2 ^ 
Svnoiiyins. 1 381/ 

'rreilnwMit. 1391 
Varieties. 1592-1 
Kalaynino nosopfuu'ft. 592 , 15*1*' 
Kiiipfi, Vommiou'. Spulcr, 212 


Kaumpiih, iji6 
Kawa, ^1 
Kaw.iiii, iyO 

Kedaiii l»isca.se, 1350, see also 
rsutsiig.iiiiiishi Pcvei 
KtJani I'uiitcj. 72(1 , 

Kedn)w.'ik3''s (la'prosy) Jkicilliis. ifi^7 
Krtireeuagoah, _'ij% 

K(*'*i(-M,igr.di, 2i»(> 

Ki'liud, Aiirii'ul.ii 20 *r ' 
r.ilt9inii». 2239^0, 2241 
Kemlil's Miso.ise, i22<» 

Konv.ihs, Ari9vv-i'i)is(in of, 1185 
K(‘ .lUilel's Sypii>t9iu, 1273 
! KiM.iiitis, n» 9 ^, 20 ofi, 2138 
1 IVudrituM, 299 1 3 

j M irs'iu.'dis III Kills, 

P.iiiM)i iiyin.itfis.L I 111 iiiuscript.'L, 

2iiU > 

Phlyi leiiiil.ir, .-onj 
ProllliKl.L, 

Irpiust^ i^so 
Kc-ratoderniia, 2239 
('ribi.it a. 'A3 7 ' 

Piiiu l.da. 2237 • 

Svinniotncal. of ihe Ivxiiemiims, 
2239 

lUintarc Suliatiim. 2237, 2258 

iMMMlonivi 9 Sis 1 1 1 ^ 1 1 M. 2908 
.\s)X'igilliiui. 1931 
Keratosis, 223f> 

P.ilniaris, '2237 
Pil.iris, 12;; 

Pl.iiU.iris, 2237 

Kerioii. 109 j. J095, 1009, 2957 
llaibie, i9.»S, 29 1 1 -9=,^ 

('elsi. looii • 

KrAiii's Slew, i !■'' ^ > it I* J' 1- !• 

• ■ 152S 

792 

Kh<ii:9\Mn 27 

Kii.iriiuinicjisjs P.ireiMeiiciis, i | 9 (i, 

ipiiS. 1412 

Khas, the, 34 i ^ • 

KhO'Snm Powder. iSib , 

Kitigcha afyuiitm 188 
Ki 1119 , 13^3 
' King ('ol>r.i j;|7 

tt'^ 2 c> 9 . 3 ^ 9 . 3?i 31;. 

Kiimup Piiisonniu, ii'H-; 

'I Kirglii/es, the. 55 
Kiriiiagr.is, 2119 

KinidiMi, 2 1P9 , 

b’ltajim.i's /.i/r/zr**’-' [ittvovu i//i.sSerinn, 
*» 273 
Klnuafiohcr, 1129 
hlmtphiloi^ 792 • 3 

* Klot^sio. 171 •* 

/\ 7 #is'i 7 f 7 /f/. .|7| 

. Knokkelkoorls, ijjj 
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INDEX 


K^kIi’s Bodies, 490 
K(»hlbnigf;e's (Hyphoniycctit )i theory 
ot Sprue, 1781 
Kohler, Tropieal. 7(1. igSi 
Kolci Nut. 177 
Kdlumiu. 177 fv 
Kc)mbi Arrow- 'll. 182 
Knml.ih, Venomous Caterpillar. 222 
K6aje Marree, 

Koormat, 2.^5 
Kopts, the, '4'7 
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Kraetze, 2217 
Kraits, 2^7 
Kra-kr.i, 2055 * 

Kreechkr.inkheit, 1 pj 
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L.li'Mi id:il jMsh, i2t)8-<j 

Larvy 1 208 t) 
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1182. 1201, lyrj, 121 
121 f, 1 21S, 1221 , 18 p> 
Oroseoiit bodies in. 318. ii'to, 
1201 2 

ranaruni, 488 
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Marine, 488 
Meduimii. oSo 
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lA'ishmaii Ddnovaii Hodies, 1325. ive* 
^ Leishniania 

Leiskwantaf 20, 358, 359, 360. 3(11, 
869 , 406. 490. i<)2g, 
*531. 2^15. 2oS5.%i<.3 
Insects Carrying, 23. 373,* 37b. 377. 
766 
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(ir.il (I''s]iiimii.L, qr) 

17 1 1. '2H13. 2175 , 

’ 21 Si), 

Kfl(*reii( <'s. 2ii».| 
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Leukasmus, Acquired. 2227 
Congenital. 2230 

Lewisonella [Trypanosoma), 401. 402. 

lewisi, 402, 408 
Leyden la gemmipara, 320. 327 
Lice (Louse), see also tiepmatopinu:^. 

Cedit uh,PhthiYtus, i*nly- 
plax, etc., ^42. fjo 8 , 7^1, 
75*! sqr., 895 

lilies, 218 ' 

I)estniciioji of. 9. 13386(7^ , 1303 
Diseases and Darasites lairietl 
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13.D. * 3 .^-'. i |-* 3 . 15-47. 
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l-rab, 757 
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Pubic. 757 
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Wall, 703 
Lichen. 2204, 2272 
Auimuuilus, ’1 j9<i 
Convex, H07, 2247, 2251 
KcUireiiees, 22(13 
MiUar I’rungiuosils. 2225 
Nitidis. 2273 
Pilans ('‘Amvex, 2251 
Idiiniis. 22 10. 2257, 2204. 2272 
Scrofulosum, .2277 
SpiniiLosiih, 2272. 227^ 

Tropii-iis, 2 22j) 

Urticatus, 2217. 22(17 
Lichen Viiciiiie, 1490. 1510 
Lichenification. 2252 «>' 

Lichtheimia, 07.], 1880, 1S91 
corymhifeya, 974 , 07(1. 2011 
rumosa, 974 , 2011 
Life Assurant e. 131 
Life of luirnjHMiis 111 file Triipus 111 
relalion t») l-ailem .1373 
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Lite, Tropnal, l■‘ltTless ior. 127 
Kefereiu es. 141 

Ligation li>r v^oisoiuxl \rfo\v WoiiikIs, 
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Light, .*w (\iiising Disisise, 88 
Kye-lnjunes Irtun. 200 1 
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Sickness, *2000 
Lighliiing-Slroke, 142, 14(3 
Ligula niansnni. (>n(> 
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lAhaccee, 1^3, 104. i(>o, 191 


liliwa. XO04 
Lintacodida, 2208. 2221 
Limatines, 7c>o. 801 j 
I A mat us. 801 
I imtix, 3*22 
itgirsfis, 353 
amorbep, 322 
J.imuera, 89*2, •S()4 
hunnlis, 892 
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truucatula, 892 
riatof, 892 
I^imn 6 euie€. 892 
LtmntiHs, 083, 686 
l.imnobdella. (j8(», 687 
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t. mat ret, 2153 
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Lingiiatula. 733 
prohosudva, V33 
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SjKH les 

armillata 734 
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Ijoiis .111(1 taller h'clidcL, Traunia- 
tiMiis flue to. 148 
! lorhyuf hu ' i , r»{o 
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LifhMus, 7^0 
fortificat'^, 74 M), 1641, t88i 
tnelanopT, 740 , 1641, 1881 
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MfiKinlMHia, ij'i 
Mcnnspovnla' 1 . 

Monsir11.1i 1011 7; 

Mo.ii.il Syin|iiiiiU'^ .mil 

1 b> 

Typo 'll Siibloriian M.il.ni.i 11(10 
W'ntzdia lindUyf, 2151 
oligo^perma. 2154 
^lorcunal Pni«ouii-}i. 

Mcrcur\* Coiiipoiimls, 27 
Poll lilornlo. TO-: 170. iiSij 
111 Tio'lTMoiit of SliO])ini; Ni'l\:ic-.s. 

Morialsi lion^i*. ioS( 

Miruu'., (.54 

Mt*rmithu 1 ei\ (>2^, ou. 653 
Xfci'ozoitei, 20 ^ 2t»l p«/ 

fgntnwii*^ hrti -,70 

pnlmnnalc 37 < 
westnhiuNi, 573 
Atrsobdel/a, • 

genimata, 0S8 
"Mesom'lnsis. 201 ’ 

Meso|XitaiTiia, liiioaso** ni, ijo 
MesothrtiP, 21 J 


Metabobiiin, Diseascb of, 1919 
l<ofoi'onc(\s, 1025 
Mol.Lclironiii Ciraiiiilos, 290 
MoUd^-hOiilory, Aiiiology, 1845 
J^u'illiis of. 1S42. 18 & 
Mctugoiiihiiiit, 370, o 71 

yolwgah'cn, 571 , 8yj. 1752 
Mi'lalJic Salts, 2.S 

Motainitosjs, 2131, -o '2 
Mota])].Lstjc (ii.inulis. 200 
,\it’tiisitgtH(iiti, 692 

JMctastriaiu. 71 1 
Mi'tad}utigv/ic/(i\ (123. i);,i3. 662 
Mi'tabtinngyliuo , ooj 
Meta^tion^vlub (•-:|. 66 ^ 
apn. 1*2 1. 662 

rill It IV. 221^ 

Mitutitinii. 3(»3 
Mitiihiuiihii/ntni >’7 

/'I'l /!#/•>, 727 , 2213 
Mitiiztm, I K-liiiitioii. 332 
-'lot.i/o.»ii Piiiasiios, 287 *132 
of Man :p2. 554 

Mon Lii'sions duo to. 22f^0 
Moti'orolo^v ^2 
Iv’oloioiii os.^oi 
\h tort hi hid' 375 
-Motbyl Alioliol, 175 
Moiiril i>ji 11)1*11, i‘/(> 

M(‘uso 1*0 v( 1 . T3(»i 
Move’s }*l.ist(dninl«*n. iSoi> 

Mt‘xn.iii K.u O'., 5*»-7, *'0 
Mo\nn, \/to( Miduinool, (• 

Non bom 1 Msoiisos III, 12 I 
M*l**.ini;, Xfiu.Jii i inbssl-Poisini. p.s 
Mioin iPoi.-'i.n, Ko 1 .i|>mu^' Jo\oi ol. 
• ooi, oio, 1322 
Ki lor'*ui o.'«, 132,-) 

MiiunnH.Yii 11*17 
Miio .iiid P.its (.scf- i(/Mi Kals), c)jfi 
l*’loa ' »»l. S(i3 S(i7 
'I'.iblo «»! Mill 
MliVoii^iUb, 1 02. 1 

MicrolK'on Chaiiolot of I\islo'ir, 1049 
ilu (,'boloiii lies Polos, <133 
Muitfcnuric, 024 931 
y uHHiHcit‘,11], fu*4. 023, 1230, n/4r. 

2100. 1437 sqq , 

Mil. i 1 - 1 * 5 . MlV. M*'-*. 

, I 2102 

*\n.ion'l)i( , ii| \oilJoii, i‘i4') 
hti^r/ii, 1104 
ut^hlhnui, 2101 2103 
mittnhulib, 147N. 1321, ti)«)K. '2«)r t 
iinrtt ti\. i 178 ij 
firtif/iis, Hi pi 
nuiih'Hi >,,<123, 932 . 1290 
iiit;! Acni'i ', lohy, 2102. 210 ^ 
patnnidifnis'b. 1437, i4.jy. ilir. 

M 17 

prUetieri. J031, 1038. 2135 
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Mi 9 rocoGcu§{^, continued 
pempkifi^tagiosi, 931 
pemphtgineonaiorium, 931 
of Pneumonia, 933 • 
pseudomelitensis, 1437, 1439, 1441, 

vestcans, 2031 

Microfilaria, 337-9, G23. 632, 640 , 
Soft. <»07. I5gri, 15911, 
ig ^5 

I'cPiOflJcity. iti, 554. <133, f>jii 

hhi * 

hunitnfti. «»33. iii(, 941^ t»i;. 

1001 1 , 11 14 I 

ditirnu,*{ij^ \, <>47 
HociitrHd, 1(1, 
pnsfans, 2247 
philippfncHsis, ti23. 640 
pOitrlii, (»,:?. 640 
MicT(ig.iiiict(‘, 39 1. 395 • 

Micr(i?».irn('t()jL-yi»* Ju | 

Alicruidcs, 3057 
Micr^ntonas wcsiiili, 

'\Iuromvccit hoffiuanni 1017 
Mtcroncurum, 903 ^ 

fitnicjjlum, ^<19, b02 
Micrunuclciis, 290 
Mtcropcchii, 340 
clapofdrs. 251 
Micropasitfa. iGjg 

XTurophlluilniiis, 1995 * 

Micrt}r>'hii>, 561 

Mil rus<'upu'al Di.ignosjs. i(», 17 
MinostpJwnalL'fi, 10311, 1040 
\TiCvospirttMvma pulhdtntt, 45^ 
Murnsporitha, .*115. 528 « 

Mil riisporiiliusi'* of Hers, 5311 
MiLrnspnYitliiim poly^ufrit itui. 530 
Miitospoitndes kniniitis\iinui>, 105,^, 
1093 

Micro^poron, joi 4. 1015, •3uovS. 3i»-5 4, 
2057. 3 U 95 
diteiouijii. 3398 

vaA cams. 993 ^ 

vcir. rqutnuni^ 
furfur, 1099 
gracile. 1053 . 

lanosum, 3008. 2009 • 

mansoni, iiou 

mentagrophytes, 1003 ’ • 

Jraehomatosum. 1 998 
'iropictiw. 1099 
Microsporosis, 2057 • 

Capitis [sec also 'fincM Cipilis), 1191, 
992 . 094 

Flava, 2073 t 

Nigra, 2078 

Microsporum, 9S6, 989, 990 , hot, 
2054, 2056 , 2057. 3254 
Dermatomycoses due to, 2040 


Mierosporum, continued 
Species^ • 

audoiiiui, 990. 991 , 994. 2053,' 
2o-,5, 395(1 

(lepaupnatum. 991. 994 
feline-UM, 991 99 ^ 
flavrsoem, 991. 994 , 3940, 3055 
fulvuw, 991. fi| 93 , 9115, 30511 ■ 
gruitlr. io(>i 

///>. 901 994 
Itimtsiihi. 1191 , 993, 311,1 ( 
nnninitiiu, 1)99. 991, 993 
nntjuti:,stii,in}i. mnn 

l\iT.isjtii 111 Al.m, Dill 

/•i//#ot 1 11 ^* 9111 . 993 

DDl. 995, 31 ii ,, 3959 
laid mu. D'.i, 993 

tn.lU'lltnsUhl, Tn^l, 994 

iiiiih>niatini:, iif|i. 992 

I*' /i'- tu itn, 1)91 . 992 

villnsiini. DDi. 994 
I’ypi*'; 

Acl.iiltiiiii, 990 .* 9 <ia 
Gl.ihroiis^ 9DII, i)()i 
Miirotimr, 

Murotiuhophyton, 1083 , 1004 
meuiafiropfnies, 109 1 , 1005 
Microttvinbiiliuiu, 735 
akanm^hi, 739, 727 , 1 ?*)0 1 

^ -iiiA 

KrKtreiuc, 741 
alifitmuali*., 72 ^ i» 
hruinpit, 7'3(i 
mevKlienalc. 2215 
pUSllluW. 7 ' 2 (». 231.-) 

4>andi’ruiht/‘i 737 
tjii fihitiHHi, 730, 727 
Miuovtlut, ^>7 

Miaa^idte, h 3 .t ^ 

UidiCiV AxouLiiii I* .ij 91 

MuU!l9l\ar ('ougfslu'n. <)iiinin(‘ 
i.uisnl, 391 .; 

AFiilgi's [(. hirononiidec). 89 i 
Aliilgcs (Psvt hodidt/), 8ci6 
Midwixfs, i95<». 

Mihfiro (Vist:illJii9 i'Y*l)iiI(*» 1 4*•8 
Alili.iry Ai iinmnyi.oiu* .Mi*la.sttisi*.s in 
, tlie ('lioroid, 3909 
l*V\i*r, 1308 ^ 

TuIh'k uliisis, Ai iile*. J39O 
AlilJi in lekilhm to « 

Kill flic. r 3 (H. * 3/1 
lilt. ml Morlnlity, 139 
J*'iiriKi in. i 97 f> 

IrniMiriti^s 111. 95 
Vitamine oi. Growth 111. J09 
Diluticim for Infant -feeding, 1959 
Milk Fever, hm^. ^ 05 ^ 

Milk-Pox. Kaffir, i-fQi 
Millepora, 204 
alcicomis, 204 
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Millepora, continued 
coMplanatn, 204 
verrucosa, 204 ^ ^ 

Millut, <>5, 105 . 

^Xillet lUcinchet. 1741 
MiUetia striiweu, JO4, 

* Millions/ .11^ other Larviudal 
I'lsli T2oS, 1209 
MuiiKiiim; h. 1983 
.MniUL.ry, Malarial, i‘ih5. 

Miiiahasaub, the, ,^3 
Minchinia, 474 
• Mineral Acids, Poiboniiig by. 
Substances 111 Diet, 96 
Miners’ Anxniia. i7<>i 
Miracidia. 55K 
Miruiita, 

Misala, igoi 

Miscellaneous Ih.seasc^s, 2247 
Kcfeieiices, 2203 
Skin Diseases, 2015, 2017 
Mishmi, the, 54 

Arrow- Poispja of, 184 
MistecA-ZapotecA family of Mexican 
races, 57 ' 

Mite-Uites, Dormatuses due to. 
2313 

Mites, htji, 908, 2103, see also 

Acarina 
Durro\ving, 11 \ 

Diseaso-Carryiiig, 1 ^30, see also 
Xltcrotromhidium, 725 
Mitosis. 291. 2y2 

Mitragyna speciosa Leaves, ^js Substi- 
tutes for Opium, 178 

Mixe, the, 5O 

Mixed Infections with Parasites. 548, I 

5 ^<) * 

Leprosy. 1OO3 
Tumours, 2277 

Moccasin Snake- Venom, Serum for. 

271 

Mochlnnyx, 801 

Moderation, Motto for Tropic lafe, 

T28( 

Moderiv I^ediiiiic, i'oundations of, 

14 sqq. 

Mcepysylla, 865 
Afce.sa indica, 187 

lanceolatd, 1 73O ^ 

Mois, tlje, 54 • 

-• Arrow-Poison of, 184 
Moko, 2238. 2240, 2241 
Moles, Epiithelial, 2271 
Molestia, 1283 
do Barbeiro, 1283 
MoUugoliro, 1 753 
MoUasc Hosts of 
Farr gonimus, ^ 585 
Sekistokema japonicum, 1590, 1591 
Ttematodes, 17, 889 ; 


I MoUusca, S89 
Venomous, 227 
Reference, 229 

MoUuscum Contagiosum, Non-Cocci- 
Uial. 474. 341, 34a, 8274 

Momba, 1535 
Momordica charanta, 170 
cymbalaria, 170 
Monadida, 2i0b 
Monas, 355 
lens, 335. 342 
prodtgiosa, 933 
pyopTitia, 335 
rotatqrium, 393 

Mongolian Spots, or Maculae, 2222, 

2237 

References, 2246 

Mongolic Division Man, 42, 44, 54 
M<ingolo-Dravidians, 49 
Mongota, i2(>o 

Monilia, 981. 983. 1070. 1078, 1079 , 
1084, 1722-3, 1886. 

1888, 1889, 1891, 1926. 
1939 , I 944 » 1945. 

2041. 2081. 2084. 2093, 
'4094.„2098. 2149 

Six'cies 

Biochemical and Cultural 
Characters of Certain, 
Table, 1082-3 
alba, 1084 1089 

albicans, 908. 1084, 1085 , 1/4.^. 
* 1781, 1782. 1889, 2008, 

2oog 

aurea, 1028, 1079, 1080 
halcanxca, 981, 1081. 1084, logo 
beihahensis, 1091 , 1887 
blanchardi, 1084, 1091 
bonordens, ii;9i 
bronchtalis, 1084, 1087 , 1743 
burgesst, 1090 

Candida, 9O9, 1086, 1001 , 1742, 
1887 

cam, 1092 

chalmersi, 1084, 1087 ^ 

cutanea, 1092 
fltrolorans, 1085, 1782 
d^gifala, 1^25 

enteriCii, 1084, 1083, 1088 , 1781, 
1782 

f^calis, 1085, 1089 , 1782 
guillermondi, 1084, 1088 , if'37 
harteri, ZO92 

insolita, .1084. 1085. 1086, 1089 p 
1782 1887 

intestinalis, 1083, 1089 , 1781, 
« 1782 

kochi, 1092 
koninfii, 1124 

kruset, 1081, Z084, 1088 , 1887 
laclea, 1085, 1887 
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continued 
Sped^, t 9 ntinued 
lacticolor, >085. 1887 
Umdinensis, 108^1743, if>^5 
lustigi, 1084, 1090 
macedonicft&U, 1084, 1087 
*netalond%nens%s, xo8i, 1084, 

.1085. ^743. 1945 

metatropicahs, 1087 
montoyat, 1084, 1002, 2004, 

• 1085. 1743. 1945 

naharroi, 1081. 1004, 1085. 1090 
negrit, 1084, 1887 
niiida, 1084, 1089, 1887 . 
nivea, 1084. 1088, 1887 * ; 

parahafcunica, 1084. 1085, 1090 | 
parachalmersi, 1084. 1087 
parakrusei, «o8x, T084, io()2 
parapinoyi, 1742. 17^3 
paratropicalis, 1084. 1087, 1887 
perieri, 1092 * • 

penryi, 1084^ 1090 
pictor, IOQ2 

pinoyi, 1081, 1084. 1085, 1088, 

, ^742. 17 «. i» 87. 1945 

pseudoguillert^ontf^, 1084, 1088 
pseudolondmemis, 1084 
pseudometalnndinmsis, T081 
pseudotropicalis, 1084, 1087, 1887 
psflosis, 1782 

piilla, 10 I 

pulmanalis, T084, 1090 • 

pulmonea, 1091 
fhoi, 1089,2011 
rosea, 1084, 1091 
rugosa, 1084, 1748 
associiitecl with Sprue, 1 781 
suhiilis, loqi 

, tropicalts, 1084*1083, 1086,1742. 

■ ‘ 1743. I 74 «. 18^7. 

194.5 

seylamca, 1084. 1088, 1743 
Moniales, 103O 

Monilii^cs (see also i-Si«isloniycosis, 
208 T, Sprue, 178^. etc.), 
108^ sqq., 1782 
Broncho-alveolar. t880 
Ocular, 20oq • 

Moniliform Hair, 22 82 * 

Moniliformis, 608 , 

Monitiomycoses. 1084. 1748 * 

l<4onilioxnycosis, Tonsillar. 1748 
Monilithnx of the Hair, 2282 
Monkeys, Parasites 01.1353, 335, 404. 

4^3. •4^3. 493 et alibi 
Monocercomonas, 349. 33^ 
hominis, 350, 354 • 

Monocereous Cercaria, 559 
Manocysiidea, 471 • 

MonocysHs, 471 
agihs, 470 


Monogenea, 360 
Monomoriun^ 1995 

hicolwy^. niiidiventrr, 1995 
pharaonts, 7()5 

Monoialegic Subtertian Malaria, tits 
^ 1176 • 

Monospora, 979 • 

Monospondia, 471 , 

Monosporium. 1121, 1x23 
1>crniatoinycoiSes dye to, 2041 
Species 

apwsptrmum. 1121, 2041 
scleroiioU, 1123 
Monosporogryiea. 329 * 

MonosUchodmvia, 08 (j 
Monoitonu'S. 538 

Monosiomuni Icntis, 3^5, 3t)7, 2007 
References, 595 
Monotosporacea:, 1 1 j 1 
Monotrematn . > 70-80 
Monozoa, 333 

^fonsoons, 64-(). 78. 79, 81 
MoiLslers • • • 

Composite, 1 958-9 
Single. 195s 

M(Uistn>sities, F(et#il ,*1957 
MonioyeUa,i)i^i), 1028, 201)3, 2094.2093 
60^/ M7, 1023 , 2094. 2098 
nigra, 1028 , 2004. 2097 
Moon, the. Ka\^ ol, ICifects * 4 , 6** 
Moon- Stroke. 142 
Mollis, the, 00 
Moqwnta, 08b 
Morcea oolUna, 104 
Morbus J)()^m•ltIv^ls, 12O0 
Kldphas, 1^)10 
Pedis Eiitoph^nitus, 2110 
■Juberciilosis Pedis. 2110, 2113'. 

2 1 If) 

\Veilii, I30«) 

M or della, 1641 
Mordelhdee, 1041 
Mord\ans, the. 35 
Moringa pierysiosperma Bjii k. 1 ;(> 
Morphia. Hypodeftnii. Iiiji-clions of, 
’ Cheh)iil fiUcpr. ^274 
Mor]} 1 iino lnje.ctor'^ St-plica-mia, 1466 
Morphinism, Chroiiii., etlects of, 175 
Morphiva, ifib4, 2.224, 2'.^o. 2281 
Mortiility, Infantile, 1-20. 122, 124, 
• * 1957. i®59 • 

Morlierella, 2114 
M oriierdlacfip, 97*2 
Morrison's Sixrts. 2202 
Morso-di-Tojiso, 1350 
Morsthymia, 19*^4 - 
Mosaic ll/giene, 10 

Knowledge of Animal Parasites, 596 
Quarantine, 10 * , • 

Treatment of Disease, so 
Moschni, 198 
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Mosquito-Bite, Pathogenicity of, 7. 
10 sqq., 2', 222-5. 
see also Anolihe^es, and 
Mcilciriti 

Venom of, 222/1-5 
Elfcc'ts, 2*20 
Treat men**, 226 

Mosquito- 1’1 ciofiug ol Hoclios, lii>us(:s. 
ole . 1205-0 

Mosquit i» Kodiiriiori Mol hods, i joti- 7. 

1 201^ 

Mob<]ii It o- Worms, i^qO, 1634 
' Mosquitoes, see also Anopiuhs. ( hIca 
S te^owia, tic , 17. ih. 
10. 771 ' 

Fungi on, 'joqh 
I louse - 1 hvoUiiig, 7^7 
P.ircisitcs oJ. 17-iS. 2*S7 307 .OiS 
040-1 «i.|| 
duo to, 1517 
Sliip-iliLuiLiing. 700 
as Spreaders of IJis<mso. i*>-i7. ‘ 
'S -sqq , 23,'2«5. 50 ^ 
800, 873, )yyh, 8H3 sqq , 
888 , 1128 sqq., 

1*32, 1137 sqq. I22g 
1035, i*\50, 2166 
Mossman Fever," 1.105-h 
Mossy l’'ool, 2247, 2254 
Reference, 220^ 

Mostaki, Z08 

Moths, Poisonous Catetpilhus' ot, 
222-3 

Motuca-jny, 817 ' 1 

Mountciiii F<*ver (Ihidulant F»‘vei). 

Moiint.wn Sickness. 14^-4 
Mouqui (mile), 2213 , 

Mouth, Diseases uf, 1730. 1740 , 171^ 
Keferem.es 1751 
I’arasites of. 401. 448 ^qq , 1740 
Temjieniture-T.iking in, 70, 71 
Mouth -Symptoms iiiflKiLn\e ol Ali- 
mentary I >ei.iiigeiiients, 
1526 

Movemt.nts, Kiiergelic I’seless toi 
Snake- Hite, 278 
Moyocuil, Di3^ 

Mozambique Soie, 2r8n 
Mtico-Cutaiieous Leislimaui.isis MCs- 
piiiidia), 17. 41 2165. 
2175 

Keferemes, 2109 

jlfMcnr. 967, 972,978, 1880, iSgz 2114 
References, 977 
Species , 

corymbifer, 974 
crustaeeus albus, 1025 
heybariorum! 1029 
mucedo, 973, 1892 
pusiUus, 974, 2011 


I Mticof, continued 
Species, continued 
racemosus, 1712* 
j spharocephalus, 973 
stolontfer, 2115 
vulgaris, 973 
Mucoracea, 972 
Mucorales, 1)72 

Mucormycoses. 907, <173, 97(1 
liroiuhial, 181)2 
General. 074. 977 
of Lungs. 975-7 
Masai, 076 

Mucous Membranes, CosiiiojHditan 
Disetises oi. 22(14, 2283 
.\ru( nil), S^4, 1(151 
Miintnii pntrint\. 2151. 2139 
Minl.ir. 173 
\liighetlo. i7|i 
Mugiiet. 17 |i 
\Iuki-iniiki.Mi)4 ' 

MulltCfps, 012 , 

ca'nunis, hi 2 

Multipara. Osteomalacia in, 194,? 
Multiple Prill igiiioiis Tinnours ol the 
Skin, 2247, 2254 
KeJereiices. 22f»3 
Sarcf/TiKitosis, of the Skin, 2274 
SepiJi Ijver Alisccsses, 1525 
Tel.iiigieit.ises, 2273 
Miima h*e\er, 1975 
Mumps, I <)2i> 

Muik 111 AnDW-Poisrm. iS; 

Miindas the, Food ol, cjf> 

Mundtthia suhrfosu, 187 
Munliiyo 1^17, 1(173 
Mnnewa hdtriu. 2^2. 233 

titnriNf^a 2^2 
Muft/^nida’. 232, *23 < 

Mnridrr, 01 (, 915 
Mimnfr. 1115 

Miirmokiasmosis AmphiliLiihcs. 1073, 
1077, 2247. 2262 

Miirnn.i 415 
.Mus rfirysophihts, M19 
decitmanus, f)c)3 gib 
mit.sdtlus, 8(17 
rathts, 915 ' 

Musca. 30^,' 832, 846 , 877, 903 
cori'Jna, 900, 1629 
dimiesficn, Huliits of, Para^sites 
( arried hy, and DiM^uscs 
j spread hy, 307, 3^5, 

‘^ 7 . 4 ^ 5 . 747. 88 .?. 

j 887, 900, 903 , 908. 162(1, 

I Tb2o, sec also House- 

i ' fly- 

var deVerminata, 900 
Inspamoln, 1.72 
lepra, 1650 
lutcola, 850 
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.IfSsca, oolttAiued 
macellarfti^^d'j 
nebula, yjj, ^00 
mgra, i82<) • 

paUont, Si)9, l)uo 
pu/rida. II032 
vomitoria. 1 020 

Miiscardni, 1033 « 

Mubcidof, 814 , ^25, 831 , id^o, ifi^s. 

^ 1032, 1*135. H137. 

2200 

Krbs, 77J 
Larva;. 771, H120 

Derniatitos due; to. 2200, 2207 
Tribes , 

acalvplrato'. 77.1 
oalyptriU(B, 774 
Mu'icidifitrax ntptor, ooS 
Miisiiufs. ^32, 846 , 005, iii2(i 
Mus(.l('h, ot, J0*)7. 1975 

jM uscoidrti , S25 • 

til Lily pi Ml tv,^ 1 3, 901 
cal y pintles, 825 , <joi 
MiisfliuKir U lieu mat iMii, 12 | 

Svsleni . I HTaiij-oiiiciil s • »f . 1 _■) i o. 

1523 • 

lM'<iease.s of, HJ07. 1975 
Work, and Ileal Stroke, i |i 
Miisliiooins, Cliiiiesj* iisi* ol, 172 
Myase C'litfimV, 1(152 
l«'iiroiu‘iil<Misf, III 5 2 
Kiimpaiile Sous i ut.iiK'e. ii*5-i • 
Myasis, 1*132 
CutaiieA, i*)32 

jMyc(‘toma, unj ru»*i. j 107. 

1711. 201 20J 7, 2t» I I. 

2.».S3. 2110, 2 J,f 
Kolereiu cs, 21^0 
A( linoriiNVoiic, 1053. 21 
As|H;rgillar, n>32 
iilrii'k, 1030, iToj. ziij^.stjq 2123 
( KJiroid, 2 1 1 I 
White 1 107. 21 1 I 
Vkueiit’s, 10 

Yellow. 2113 , 

MyicMoma-liko I^iseasc. iiiS 
Myietoinas, The, 20S5. 2110 
Two Main I)i\ isiun^uf^j 1 1 7 
Mycol omiasis, 2 1 S 
Mycobactmaceat, 024. <^ 05 . « 

Myiohuetcrhtm, 965 , io|<> 

• dt}>htliryiaf. gt»5 
V/prtP, y65, i (144 
malei, 965 • 

tubcrculosts. Qft!f 
Mycoderma, 1071, 1073, 17S2 
cutancum, iO()2 
pulwoneum, 1091 
subtile, 1091 • 

vini, 1742 , 

Mycogone, 1112 | 


Mytuilogical IJriiuiry Tests, 1934 
Mycologjf', 997 

Pait*>l 4 *nK*. History, 21 
Mycophyoeaf, 1071 
Myt osis fes) , 2008 

Deiiniljon, tjhy * 

.\.s])orgi 11.11'. 1051 2« 

iUack. ol the 'LV^igiie, Imiigiiu, 97O 

(.uti.s Clnoiuca, 21(1^ 

1)1 loiut, 1123 • 
loingoide.'*. 218(17, '-^-74 
of Oiuto- Uniiiiry Organs, 1920 
N.isal, 074 

( )i iilar. 2008 • 

l*ulTnoiMry.«o70 
T<»iisillar. 1747 
M vctnofvpits, .S02, 805 
loS.s • 

Mvohlii- Siiblertinii Malaria. 1 1 75. 

1176 

Myt lobl.Lsls oJ N.wgeli, i8<i8 
MyiSix ylh.eini.i, JMoinl-Coiidilioiisin, 
* 19U0 • % 

Myclopaihi.iTrojnt .i S orbiitu .1. 1671 
Mygale. 212 * 

Mviases, Tlu‘. and ARieil ('omliUons. 
l<>IO 

.Ltiologv 771 . 81 I. 825. 827, 830. 

851. 8 JO, 8}S, 8j)2-4, 

S05. I;, 5 5 1621 
Alhetl Ouiddioiis, it) 59 ‘ 

* \uiinal earners. ll<»sis. and 

Ueser\«>iis, 8i)5-*i 
J icfiTiition, 8o(», 1(>19 
Diagnosis. j(>22 
llisioiy. if»iy-2i 
Noinem Lit lire. I'oo 
^ l*.it lioliij* V. I(i2'2 
J'riipllVl.lMS, I* 122 
KeleiiMU es, 1*141 
SviiiptoTiiatoloj^y. 1 1'22 
Tie.Uinenl, i*i'2'2 

■ -I Mimeul.iiV ('anal. 84 S. 853. 

1631 

Auirll. l(»22. 1686 , 2011 ' 
of (\iiities, 1622, 1629 » • 

Dermal or Ksleriial {Snbciilau- 
. l(l2l. 1631, 1632 

* lf>? :. iC)*??* 

Ail Kan. i*>5 5 . 1687 

• ATinsK-ftii. JI153 • 

Vsian 1*135. 1639 
iCiirope;>ii, 1*155. 1639 

I'.if'i.il, 19 ' 2 'i 
Veolropic.il i*>3^ 

'I’ramn.dK. 1(^2^, i 9 5 i. 1682 
Intesfiifil. CLislrii or Oro-CJastro- 
Inte-^liuul, 824, 830. 831, 
848. J?52. 854^ gmo, fj05, 
1620, 1621, *1622. 1628, 
1841, 1863 
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Myiases, continued 
Ocular, 1622. 1025. 1627.2007 

• Oral. 1025 ‘ 

Rhinal. 831. 840. 1020. 1622. 1628 . 

1025. 1626 

Subcutaneous, see Dermal, ahtn^e 
Urinary. 853. 1620. 1O22. 1628 , 

VagiUcil, 1(122. 1628 
Mylabris ctchorji, ^ 
niibica, 227 
Myliohatida, 232, 240 

* MyUotyatis aqmla, 232 

Myocardiftm. Rupture of, i<joj 
Myoclonia, 1910 • 

Myomalacia Cordis, 1904 
Myomata, i'«acial, 2273 
Myomycosis. io()o .* 

Myonemes, 330. 382. 470 
M3rositis. 1582 

Purulenta Tropica. 14O9. 1523. 

I52g. 1967. 1975 
Myotoma, iqi/t 1 « 

Periodic. a, lyiy 
Myriakit. 1983 
Myriapoda, 54(> 

Myriase do Sero, 84(1 
Myyisiica fragrans, 173 
Mvrmica, Venom of. 222 
Mvriacetp, 1(14. 172 
Myxidttdee, 329 
Myxidtum, 529 
Myxobactertales, 024 
Myxohohdee, 529 i 

Myxococcidtum stego>NViir, 12^0 
Myxocybtes, 529 
Myxccdema, 191 <1, i()2o, 1922 
Myxomyceles, 923. 971 , 

Myxospuridia, 528 , 

Myxotrtchutn, q 80 
Myzomyia, 791, 798 , 885 
Malaria Curriers, 793, 88f) 

Species 

acantta. 793. 886, 888 
albiroshris, 714 . 

CLZfiki, 1704 

ctilictfacies. 78(1, 794. S8<i 
d'thaii, 793, 888 
formoseqnsis. 880 . 868 
funesta, 793. 88O, 888 
kispwiola, 794. 880 * • 

indefinaia. 793 
jehaft, 793 
kumassi, 880 
Uptomeres, 794 
' lisioni, 794, 888 , 

imgipalpis, 793 
Vudlowi, 793 
IuPkU^ 793. 8^5 
• mangyUna, 793 
' • nili, 794 


Myzomyia. continued ^ 

Siiecies. continued , 
pyretojfhoroides, 793 
rhodesiensi^, 794 
rossi, Ci^H. 786. yp$, 888, 1598 
sinensis, 888 
tesseUata, 793 
thorn tom, 794 
turkkudi, 71^4, 880 
yi vsorkynchella, 791, 883 
Malari.i Carriers, 887 ’ 

S})ecies 

arabiensis, 887 
Mvcorkynckus, 792, 796 , 884 
Malaria C^irriers. 793, 888 
SiX‘cies 

albateeniatus, 793 
banciojti, 793 ^ 

barbirostris, yt)^, 88S 
coustnnt. 795 
ntatin/ianus. 71)5. 888 
minutus, 793. it,98 ' 
mgerrinius. 795. 1308 
ptiludis, 7<i5. 88S 
pseud ohat hirostri 795 
pseudopictts, 7€j3 
sivcMKis, 7115 
strackant, 795 
umhrosus, 793 « 

vtinus. 7113 


>*Ah<.KLi’s Myi‘loblas 1 s, iSg8 
Urtican.'il l'>\er, 1462 
Keferenccs, 1473 
Saegleria, 2c^8. 300 
punctata, 300 

NaR.m.t. Animals altected by, 391. 


1"* 

Causal Agent and 

19. 3S0. 
. 83 » 


Insect Vcctorar 
3<ji, 410, 414. 


Climatology, 414 

Serum, Trypanolytic Action of, 


39^ ' 

TrcJic'mcnt, 411, 1262 
Sagas, the. 54, 35 • 

Nahiias, the. 5O. 57, 60 
Nail Matrix,' Inflammation of, 
2283 

Xajls, tlMack Pigmentation of, 2236. 

2283 

Diseases of, cigci. 2237, 2264, 2282, 

2288 

Siipernumehir^^ 2283 
Xaja, 246 ‘ 

anhieta, 251 
hunganilt, ?.40-7, 251 

Venom of, 259. 260, 264. 266, 


272. 273 

flava, 251 

Venom of, 268 ' 
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Nkja, eonU$ 9 ued 
goldii, ajifc 
Aa;>. 247, 231 

Parasites, 51^ 

Venom, 243. 247, 253, 266, 271 
metanoteucoi 251 
Venom, 268’ 
nigncollts, 247. 251 
rarasites, 516 
Venom, 268 
^tgalis, 247 
samarensis, 251 
iripudians, 246. 251 
Parasite, 487 

Venom, 243, 254,- 264-6, 268, 

273 

Nakhra Jawhur, 14^16 
Nakra FeviT, 

Nambiavu, 302 

Nanlundiia, 871 

Nanulois^mi, 1510 j 

Napl Hindi Kabit, 2118 

Narcotics, Scflativc PoisoiiinK. 

Nand^. 2i(io 

Nasal (see also^ Ithinal) Alfcctions 
, ttncl diseases, 

BOI8, 2173 

AsperRillosjs, T020, 1031-2 
Cancel. 123 

Catarrh. Oomnion, 1521 
Goundou, 1975 
Inflammatory. sqq. 
Irritation in Oxyuii.isis, 1776 
Mucormycons, 976 
Mycosis. 974 

Midusis. S4<>. 1620. 1672. 1623 , 
1625. 1626 

Polypus, *5;" .... 

Spirochaetosis, 1882 
Tumours, 2277 
Ulceration, 123, 1882 - 

Mucosa. Fevers associated with 
Swelling of, 1466 
Proliferation of. in Khinospnri- 
d^iosis. 534 • 

Symptoms indicative of Nespira- 
toryU^rangenient. 1521 
Nasha Fever, 1466 • 

Nasonia brevicornis, ()oS 
Naso-Oral Leishmaniasis, i^4i,«2i75 
N«80-Pharyngitis, 18S2 
■Nasturium* Dermatitis. 2162 
Native Kmplojws, 130 

Examination of, 130-T 
Invaliding of, 131 
Races, Tropical, Aicol^plism among, 
effects <lf, 175 

• Colour of. prot^tive, 85, and see 
2264-3 

Expectation of Life in, Z33 


Native Races, continued 

Glandular System of, 2264 
Hairy System of, 2264-5 
Qf<^ Asssuram c among 
Egyptian. 133 
Indian, 1 32 1 
Norma] Skin of 2264 

l>ark Pigmciuation of. 2265 
Sebaceous' Secretion, 22(14 
Siisceptibi'jtj' of, lo 
Heat, 2263 ' 

Pcun, 22()5 
Naiishah. 1 ^1 1 
Nauta, 893 
N'diank. i8i;» 

Ndi- 16 t. 1072 
NVluhi, i2»>o 

Xclx'iikorper. Jiiicleiis de reliquat, or 
Rest Hodv, 293, 299, 
334. 335. 47«. 506. 507, 
535 

Necaior, 62 (>51;, 672 

iifrica'^us, 673 

amencanus, 124, ^24. 667, 678 , 

' I5«)5, 1761. 1762, 1763, 
?777 , 

Dermatitis due to 2219 
Neck Abscess, Aspcrgillar, 1028 
Necrohia, I627, 2007 
Necrosis ol Done, 1967 
Focal, in Cornea, etc., 2006 
of Foot, 156 

Necrotic areas in Liver, 1071 

Scctitnis, 238 

Neglected Strirtiin*s. 1931* 

Wounds, Ulceration Icjllowing on, 
219] 

Negri Bodies, 20. 535 
Negritoes. 49, 51, 53 
^\rrow- Poisons oi. t 86 
Negro C.onsuiiiption, 
l-.ethargy. 12O0 
Seisseria, 925 
References, 9O6 
Species 
fava, 926 

gonorrhcptp, 925, 02'b 
Hrtorogenemis group. 926 
fMrac^Unlitns, 026, 1474, 1482 
paraittenin»itidts,m2Cj 
. pseudpmemngitidis, 1126 

sicca, 926 * 

Nela vare, 1 260 
Newaihelnnntht's, 021 
RefcpnMUO-s, 680-3 
Poisonous. 205 
R» 4 ereiices. ■228 

S])ccics associated with Beri-bcn, 
1679. 1680 

Ncmathelminthic X>yscntefies, xSaSr. 

1840 
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Nematocera, 773. 774 
Nematoda, 621. 622 
Bursata, O23. 624, GSflT 
Son-liiiYsata. (123, (>'24-5, '627 
Jiefen'iices, (){!iu-2 
Ncmiitodo J)erKii>i-li1t‘s. 220(1, 2219 
Rmbi yi)s ni Skin .iJiivlion 22 \ 7 
Infections. 'Jllbk*. ^i9(l 
Worms, yo8, i7iS-i4 
XematodJcibcs, intcsVual, 175.^ 
Xematodm!!,, (>2 662 

Kefcrunc'cs. 6S2 
Species 
filtcolUs, (i()3 
gibsoni, 624. 0J)3 
Nemaioulfiim irachcalt\ *0^.* 

Sematomyci, i(»30 
^ cmatnspora, 070 
Nemorhina, iS37 
palpalis, S3« 

Scoanop/irli\s .883 
Xeocellia, 71^2 

itYpknf^i, 887 ^ , 

Ncokharsivaii, £7 
Meontyzoiuitt, 7111, 794 

t'lfiiiiiia, 7<)4 , 

Seopsyllat 8^5 . 8(i<» 
bidvulatffonni'^. soti, M17 
isacaaihus. 800 
prniacanihus, 8h() 

^fortt lepida, 222 
7 <roYhynihid&\ oSo 
N'eosalvarsciii. 1202 
KonnuJci. 27 

Neoitp<*rtdia, 2(i^, 'Joo. 2<)7 528 
KefcroiiC4‘s. 3 
NfotoMn, <)i 3 

372 T«».S 

*113 * 

Xcolxtchophvtan, 'iSS. 1001 
flitvitm ](i(>2 
pliraiilc, 1002 

Neotropinil I icrmal JSlyiasJs. 1^33 
i\V/>rt cinnea 303, 300. 372 
Ncpaul Tiunour .(»! •2(>i(» 

2252 

Nophrilic^yifc oj SiiI) 1 (m 1 i:iii M.il.iii.i 
1180 

Nephritis, iti(>3 
‘ Malarial, 11' >0. T1S4 ** 

Trench, igaG 
Nephrolitinasis, iiuo 
Sephro phages, 729 
sanguinafius, 720 
Neriodorin, 167-8 
Nerium odorum, 164. 1(17-8. lOo, 170 I 
oleander, 21.53, 2162 ' j 

JTerve Leprosy, 10.59 
'Norvenfieber, 1363 * 

■ Nervous Fever, 1562 
■ IrritabiJity, 88 


! Nervous Sj-stem, Derailgements *bf , 
1519. 162 <;“i 552 
Diseases ol, 124, 1981 
Kclerenqis, kjoi 

JCJf(‘cts on, of Temperature and 
llunuclify. 7(3, 89 
Syni]d()ms. 111 Atypical Subler- 
tiaii Malaria, 1175 
Sesohia bt ngttlensis, 870 
Neuralgias. Malarial. 1180. 1184 
I'ost-AIalaiial, 1184 
Neurasthenia. 88 
Tropical, icpbi. 1988 
War /om*. 1982 
Neiirili?*. 1587 

Alioholic, 1981 * 

. Arsenic al. i()8i 
i Mal.inal, 1184 « 

Multiplex Fndeniica. 1(171 
Ocular, *200(1 
Peripheral/ i(>8o 

ICiideinic, i()8i. 1989 
in Viivn, 1.5.52-.^ 

NtitroiU'ua an if is. 3(1.5 „ 

Xeiiro- 1*1 hroiiiat Obis 227^ 
Neui(»lepride, 1^/31 ^ 

■ Seuroptera, 748 

Krurorvi te\ hvdmph*dn(t\ 535 , .5^0 
Neuroses 4)1 Wa I /one. 1981 2 
SeurnioMji^ 4)f Snake Venom,* 25.5-7 
N'4Min)lro]»Jc T»rjn4.J])les oJ Snak<‘ 

■ \’euoin, 244 

■ NeV-l>4»ru iMiildreii, Hi > lions F.riip- 

tioiis 111, 151S 
! New Oaf odyl, *2l> 

I )js4M.s(‘s.' Hvolutinn of. 11*2. 114. 
» .'01 

.New llebiifh'ans. Arrow PfJi.soiis of, 
1 80 » 

Newt, Aiiieru an. Trypanosome of, pii 
Nt*UTnl)a-l*'ly, 830 
Niaibi (mile), 725 221 ^ 

Nicolaifli’s Kadio- .\eti\e Serum for 
Pellagra. 171*2 
Su'ollia. 491. 44^2. 500 
qiMdrtgenmui, 500 
Nigerian Ariiiw-Pf»is4)iis. 1S4 
Night-Siul J*'4‘ver 1 5(34 
wf ns, ii2.>, 03*2 
ivavt Its, i)\2 
fits* Hs* 932 

uigrescms, (>32. 2102 ^ 

Sijrsinr affiutna, 175(» 

.Nile HriiLs, 4^11. ;;o2i. 2024. *2027. 21(35 
.Nimetta-Fly, 811 
Nipple, T’agel's Disease of. 2277 
Njr|uiraiis, Ibe. 06 
\Urmiis, 750 
NissOs Bodies, X155 
Sttrohacteria, 932, 933 
Nitrdbacierium, 933 
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NiftohacUy%U!tn vitvobacter, 933 
Nitrogen, 11 crotiun ol. jii rnm*. 
Ikdiii, ]oo, roi 

Meta lioiizal ion oi^ by Vduous 
Kaces, 100, 101 
Nkoukiii, 1535 • 

Xocatditi, 9O5, lo.^o, 1041 , u-;.-?. i.*!-:!. 
1747, leJSo. iStiii. 

2oo«, 21 |i 21 js. 21 1«> 
l^crmatoniyi-dso.s due id, 2041 
Si»ciL*s 

ac/inomyLCi^, 1057 
alba, 104 0 
alhida, ]0|b 

albosporva, joj; ■ • 

appcnttiiis 1050. J051. 1061 
aslrroidcst, 1053, 1058 , 2123, 21 
2140, 21 |] , •214<| 
(\im]).Lrihdii ol. wth A*, brasi- 
Ii&Hsis, 'r.ibU*. 2132 
aurunthuta. 1047 • 

a urea, t^joo “ 
hoUi. i<»iO * 

bcrt'siui ffi, iH‘\v u.iine, 103 ^ 

4 7 i<ir'/v. <jOd 1040.1041,1031.1054. 

lOS'i, loy?, io(i«i. i;i;. 

• 2ooh. 2<»<ni, 2Md. 2131. 

21 ?2 2 1 ?S. 2 1 <«». 2 1 |d. 

21 p. 2HS 

Tttii f lo.-^h 

\ulplunr(t ttlUt, i<i5S 
hyii^ilivu'sis, looS 

(Viiiipciusoii ot, with \ rfs'rl 

oidt*s T.ilile 2132 
bruin, 1051 

biuculii*, 105 |, 1061 , 100^ 
oamiitlii. I (^5 1, 1060 • 

cams, J053 
catnra, 1047, 1060 

I UKWf^i'it/tt, 1003. 1000. I III lit. 

2<l 1 1 , 21 3«l. J'J'HI 
ihaUra, id|7 * 

< hroiHOffrua, loiio 
Cl tj^creoH i^ra . 1 o 1 o 
citvca, iiph ^ 

i tel ! color. 1047 

convoflita, 105?. 1062 , *21 |t». 21 |2 
(lasHtmvillci, 1034. 1059 , 2oovS 20011 
dficitjt.^a/a, 1057. 1059 * 
dichotoma, 1043 ^ 

rnteritidi^, 1031. 1060 • 

. fqui. 1054 
• erylhrea, U‘47 

furcinica, 1040, 10511 
foersteri, 1039, 200 « 
foulertom, 1054, iH()2 
fusca, 1000. 2102 • 

garUiHi, 1050, 1060,*2130. 2142. 
2148 

gedanensis, 1053, 1892 
glauca, 1047 ' 


237; 

Nocardia, continued 
Spce i«*s . L oiiii n urd 
grqMVniariuni, 1031 
hoflnianni, 104) 
hoHiims, 1033 
hoiiiims 111., loof 
indioif, 1051, 105^2131. 2133-4. 

2135 2130, 2138. 2140. 
2142 

uiviilncrabilMb, J046 
Israeli, 1041 , 1053, 2008, 2000, 
2011. 2048 
kviintskii, 1047 

kiaitsei, 1031, 2130, 2f37, 2140, 
•iHi 

lunfrantlui, 103K 
la'isriLt, 10^7, 1061 

L'nhnitnn, JO33, 18112 
hgincresi, 1051 
lignite, 1057 

lniguiiht>. 1031, 1061 , 1074 
liqnc/iicicns, Jt»3»», 1060 , 2133, 
, 21 |o ,2142. 214.S 

lomininiAts, 1051 
lltUil, idf/2 
htltola, 1050, 1060 
nnnlura', 1033. I03^, 2131. 2132, 
2133. 2I3J, 2133. 2l?» 
iHchinocytU, 10 j7 
mtUinns^ptnea, 10(7 
imtioputva. Id 17 

*mniiilissnna, m 1061 , '20 1 1. 

2080 

moduli, 1030 

nnnw.sptint, 1017 
migut, it>54. 1062 , 1718 
ndonlna, 10^31, 1060 


j>rlli/iin id">^ 10)8 2041. 2f;') 
pi f pi 11 , u>34. 1060 
phuuolo,. 10 17 

pnnccli, 1054. 1060 , 21^7. 2148 
psciidofitht I ( iilnita . 1 8i 
pulmonulib, ie»)4. 10511 1802 
tu'hiri, 1053 i 061 , 29 1 U 

ii^scfi. n>40 , 

iii^cHbatht, 10)3. 1058 

rnhcii . HM<» 
tit bra . 1051 * 

%snpiophytica, 1043 ^ 

.\ omahrn si !^, 103^, 2i?7-8. 214(1? 
2141 

fcnitis , 1063. 100(1. 10O7, 2101, 
2102. 2103. *2138 
thcnnophila , 1037 
till bif 1 ^ 1 . To(it» 2140 
unnariti . 1037 
valviilcp . 1054 • • 

xnolacea , 1046 • * 

Kocardiacea , 104*^ 
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Nocardial Abscesses, 2149 , Non-Malarial Fevers, 

Nocardiases • 1 Quartan, 1470 * 

Granular, of Tonsils. 174,7 • Kemittent, 1289*' 

Ocular, 2oog Non-Pathoccnij Organisms, Poten* 


Pulmonary, i8g2 
Diagnosis*. 1521 
Keferencas, 1804 

Nocardioinycosis,^ Tonsillar. 1 74 7 
Noctuidcp, x(>40 

Nodular Aclinomyc^isis. 2110. 2148 
Affections of Fungal Origin, 2041. 
2042 

Karor Fiirms, 2io(i 
DerinaVitis, 2247. 2249 , 

References, 2263 • 

Leprosy, 1654 

Lipomatosis, Subcutaneous, 2247, 

2253 - 

Trichomycosis. 2101, 2105, 2042. 
2105 

Nodules due to Cestodcs, 2220 
Jcanscime's, 2260 
Juxta-Arti<iri1ar, 2260 • 

Sudan, 21^15 

Symmetrical, *»f the ftar, 22 ^ 7, 2252 
KeferenceS, 22O3 
Ulcerated, of I>g. i loi 
West Indian, 2247, 2254 
References . 22(13 

Nodules aiKl Muscle' Tenderness, in- 
dications fnim, 1520 
Noguchi’s AncisiYodcni f}iscivoru% Se- 
rum. 273 

Pure Crotalus Serum, 273 
Nohu, 235 

Noma, 44*8 * 

Nomenclature of 

• Disease, 287 ^ 

Piirasites, rules £<ir, 287 , 

NdmoMerisHca. 6 qo 

Non-Blood-Sucking h'lies. llerpcdo- i 
monads of, 3(15 
Non-Jiursata, 623, 624-5, 627 
Non-Oontagioiis 'Erysipelas, 2 1 58 
Non-DevelbpmenV of 
Hvo,«>i9jt<) 

Tliigh. 1959 

Non-Febrilc Jaundice, 1517 , 

• Pustular • 

Syphiudes, 1518 
Tuberculides, 1518* • 

•' P3mses. Rashes due to, 1517 
Non-Fermenting Group of Strepto- 
corci, 02S 

. Non- Follicular Hyperkerfutoses, 2250 

* Non-Goiiorrhctsic Urethritis, 539, 

lOjff-q, 1943 
^ Non-Malarial Fevers 
- Iwtermittenf, High and Low, 

*• M64-5 

References. 1472 


tial pathogenicity of, 

H 4 

Nona, 12(18 

North African Kelapising Fever, 1308, 
I.U 4 

, North American Relapsing Fever, 

Norwc^gian Ikiri-bcri, 1(190 

Nose, Affections of, see Nasal, above, 

. see also Rhinal, etc, 

i^irtial Blo(‘king of, indicative of 
I Diphtheria. 1521 

. .Vo&tfwfl. 287. 510, 513, 529 
apis, 529 • ' 

hombycts, 529 
! Nosoparasites, 1069 
! Notechis, 246, 242 
' pseudechis, 243, 1447, 253 
j sctiialus, 247, 251, 253, 272, 273 
■ Motordres, 731 « 

' call var. cuti, 2215 ^ 

• Xotnsttgmata, t‘ 

\ Nov«a Molest, 1039, 2208 • 

: No varseiio benzol, 27 
Novarseuobillon, 27 , 

Novy’s Rat -Disease, Virus of, Cul- 
tivable and Filterable, 

• 5 ^' . , . 

Noxious T-arva*, Dermatitcs due to, 
2200, 2207 
References, 2220 
N’t.'iiisi, 1200 
Nubians, 47 
Niuhe. 828 
Kiiclcophaga, 298 

Nucleus of i'rotozoan I’arasitcs, 290 
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ParamcBcitim, 381, 393 . : • 

aurelia. 345-6 * 



•384 


INDEX 


Patammeium, continued 
oof*. 547 

costatum, 393 • ^ 

loricatum, ^93 
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Haemoptysis, 1584 I 


Parasitic, continued 
Infection j-- 

Methods of, 553, f 554 
Propliylaxp, 554 
Monsters, Double, 1959 
Worms • 

earned by Arthropods, 24. 873, 
87O. 908 

Diseases due to, 1533. see also 
ilclniintUic Diseases, 

1752 

Parasitism, Chance, 287. 546, 554, 
920, 1944 

Lltccts according to 

Affi»oiptioii ol l'*ood, 553 
Racterial Infection 'introduced 
by Parasite, 553 
t'oiidiiioii ol 553 

Migralioii ol Parasite* in liody, 
533 

Oigaii ii/lcctecl, 532-3 
Specie's, condition apd iiiinibors, 

552 “ 

llvgiene as Piophylaxis agu^nst. 

Permanent, ^ 

True, 554, see a/io Hyperpara- 
sitism, 110, iiad Poly- 
p<irasitism, 1776 
P.irasyj dulls, 122, 1981, 227() * 

Parat liyroid (ilands. Diseases ol. 1919 
Paratyphoid Fevers, T3t»2, 1363, 

' >4^4. 14^6.* 1810, see 

also Parent(*rJc, 1404, 
ami li. paffi/yphosits, in 
l{i{Ciltits[;i) 

11.11 ol. 22, 1363 
Reference, 91 >5 
Ccirners. I ^70 f 
liniriiim/ation agtunsi, 114 
Prognosis, i^c>8-9 

f*iophylacuo Vaccination, 23. 128 
P.ira-L'ndul.int Fevesr. 1441. 1447 
Parc'uclivm.itous (ioitre, 1920 
J*atrM(fofHYces, to8o, 2081 * 

bnhv^h. 982 
P.ireiil erica, 1362 

Dehuition. i3f>2, 1404 
P.irenlt'nc hVvers, 1362, 1404 
.Etiology, 1362. 1405-6 
Chis.siVication. 1403-6 
Climatology, 1403 
f Diagnosis, 1407 

Differential, 139s. 1307 
Frequency oJ. 1406-7 
History, 1405 
Morbid A^aatomy, 1406 
Patholo^', *£406 
Prognosis, 1398, 1407 
Prophylaxis. 1407 
References, 1414 * 
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Pareuteri* Dovers, toHtiHued 
Sympiom^ology. 140(3 
. Syaonyms. ^404 
'Tredtment, 1407 
Varieties, 1408 
Pt^rfuFwafnputa, 820 
Gognata, 820 
PanpdoHtis, 865 
ParJeala, 1 700 

Paronychia, FraiT)b<jetic. 1550 
Par 9 pisthorckis. 577 
. caninus, 577 
Parotid Glands, 1524 

Swelling of, 1526 ^ 

Paroxysmi'l Hasmoglobmuria, 1212 
Parrots. Epizootic of. Transmissible 
to Mail, 1408 

Parsni ps, I >orm ulitis causinp, 2157 
Peiscba-churdj, 21(13, 
Psirtlifriogonchis. 295 , 337 
Pastcnyrlla, 033. 948 
cholcreegaUinarum, 943 , 
coscoroba, 941, 943 
galliutr, 93.1 

pcslis (H. pfistis. q.v.), 943, i ii(». 

I 

Prisit^uycllcfc, <)33. 943 

Pa^imaca sativa Derma til is-c.* using, 

2157 

Patti ffiamvia, 88 ^ 

.VI Kl.lri.l-can•U*r^, 8»s ^ 
psriidopiincU pennis, 1885 
Patagonians, tbo. ^(i 
Patchy Malarial Uvdcnia, 1181 
Patek. 15^3 

Pas pain HI scrohuuUituHt, 190, 193. 

109 , 200 
Paspalismiis, 193, 199 
Kefercuces, 202 
'P.L>>suinak.s, the. 33 
Pathogenic J^oleiiii.ihty ot N'fui- 
!*•' t hogeiiic Cirgt! iiisins, 

”4. 

Paliont Carrying 011 Grdinary Work 
Acute Fevers of, without Striking 
Physical Sign, 132(1 
Unablo to Carry on ITsiial Duties 
Acute Fevers of. without Strik 
ing Ph>-sicai Sign, 1527 
Paul of . 4 Sgina 
Paullinm, n>4 
. pi . ’a/i*. 1(14. I oh, i8f» 

'Htfbttis. i(i8, 177 
Paul ow till rim I a spreiosa. itS8 
Pauiinystalia trilli''stt, 172 
P6brine of Silkworms. 529 
Pechadi, 200 
Pectinale Ikidies, 9()o * 
PrcUnihranckia, 890 . 

Pectifiifera, 6t)0 
'^Pectohothrii 560 


PedicineG, 754 
Pedicinus, 7^8 
euty^d^tes, 758 
longtceps, 758 • 

mievops, 738 
piageti, 758 • 

Pedicnlida, 753 , 220c*- 
Mouth-i>arts, ai^d Mode i>f Ricod- 
siickiiig, 73*2, J201 
Prdiculina, 732 
Prdiculina, 754 
Prdiculoidrs, 728 
trilici, 728 

venfrtcosus. 728 , 2214, 2216 
Pediculosis, 2201 , 22O8 
Csipitis, 2202, 2208 
Corporis, 22i>2, 22()8 
Pigmented fortns, 2203 
Pubis, 2201. 2202 , 2203, 2268 
Pcdiculus, 3S0, 755 , see also Lue 
Diseases spread by, 542, 1308 sqq., 
1501, 1650, i(>79 
Nomenv-lature. 730 
Kash due to, 1310 
SiXM-ics 
asiui, 752 

capitis, 735, 75b, 897, if»70 
ccnncalis, 735 
columbip, 750 
coHSfibriNUs, 735 

corporis, 3 (> 3 , 73.5. 767 ,. i.n> 8 . 

Ml |. 1 <*.•). 

1329, 1331. 1.132, 2201, 

Spieacler of Treiu h J‘‘ever {q.u.), 
1301 sqq 

humanus, 765 , 130^*, 1309, 1329, 
1^32, 2201, 2202 
v.ir capitis. 753 
HifCntarsitm. 735 
pubis. 7 -^7 
piiiu'tafH.s, 753 
suis, 752 

rrstinieninrium, 542 
vituli, 752 
Prdipalpi, (>90 

Pedio Fernnndes fmanrhiiirel), 2137 
Pecnash, ]()2i, 1620 
1 Pelpndria, 1,00 
I Pclargmiium flahelliform, 1857 
hthcro.sa, 1*837 
Petecorhvnchus, 823 
Pohfisis, if>()S 

Phoiimatua, i3i() . . 

IVIlagra, rtOO, 17^'*^. 1*181 

Aitiolcviical Theoi-ies. ms. 109, 124, 
920. rs3 5, 1708 
diinaiology. 12 j. 1^3. 1706 
Cmnphcations, 1314, 17U7, \727-8, 

173.? 

Dcfiniticm, 1700 ^ 

150, 
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F^lldgrci, continued 
Diagnosis, 1728-9 
Differential, 1088, 1 730-1. 1990, 
' 2231 
1733 

Hifecl in, of'Sun-r.iys, 80 
Erythema c£, 2138 
Histo])alh(>log\\. 1 720-1 
History, 1700-6 
Incidence . 

Ago, Condition and Sox, 1717 
Sotisunal, 1708. 1710. 1722 
Insect, Vector, susjicit. 612-13. 
1716, J717. I7?3 

Maize in relation to,4i05, 1073 sqq . 
passim 

Morbid Anatomy. i7Hi-jr 
I’.ithoJogy, 1718 

1 *€irdsitcs"ci shui 1 atod wi t i i, 1713 sqq . 
Predisposing Causes, 1717 
l*rognosis, 1731 
Prophylaxis, 173^ -4 
Kefcrenfos,4^i 734-5 
Relapses, 1731 
Symptomatology. 1721 7 
Synonyms, 1^00 
Trcatnieiit, 1732- \ 

Water in relation to, 1707, 1713, 
1715. 1717, 1725 
Pellarelia, 1700. 1701 
Pcllarina, 1 700 
Pellodcra prliio, (»i8 
J^llote, 170 
PeloMVxa, 2«;8. 32 < 

Pclor fitamcHtosiim, 2^2. 238 
japontoum. 2 pi- pi • 

I\j1vic Jleloi nut y due to tlsteom.ihui.i. 

1915 • 

Examination ol Women g<»ing to 
the Tiojacs, i2<^ 
Pemplngus, 2020 
Aentiis, 2023. 22o(j 
Contagiosus, 2018 
in Children. i'2t 

I'oliaeeus, 220*7 

NeonfiuA'iim. 1318 
Septic. 1518, 22<»o 
Vegetans, 2 20f> 

Vulgaris,. *2 2 0<) ® 

Pcnicillidia dufouyi, 83^ 
t^eninllropsis, 1024 
l*emrilliosis, Hroiichud, i8«)2 
of Hairy P.irts, 2031. 2092 
PcuiciKiu.n, 087 1024, _ 1026 , ini. 

1123, 1 8^6, *1891, i8c)2, 
1945 , 2003, ;o9«. -2149 
Dermatomyenses due to. 2041 
Siieeies ^ 

h^Urbcg^ 1024^ 1026 , -20 11. 201 12 
brevtcaule, var. honnnis, 1024. 

1026 


Penicillium, continued » . 

Species, continued ^ 
cruslaceum, 1024,11026 
crustatum, ^ 892 
expansum, 1025 
glaucuni, 1025. i»;i2 
liitormcdiate, 2094. 2005 
ii/hiwiit/H, 1024. 1026 
montoyai, J024, 1025, 2094, 2098 
pictor, 1025 
pmrwsum' 10^ 1026 

Penis. iCpithclioma ol, 1939 
IVnjdeli Ulcer, 2i()0 
Pcntasloma, l^entastonium, 73J 
coustriciUtn, 734 
denticuUitum, 733 * 

dicsinfii, 734 
t ury^oMutn. 734 ^ 

Icon IS, 734 
iHoniliformi&t 730 
polyzonuw, 734 * 
protehs. 734 
suhcyltndncufu, 738 
teenoidcs, 733 ^ 

PenUitrichomonas, 353, 866 
ardindelteili^ 351^ 
benaatensU, 356 * 

Pontosurja, 1924 
IVpjHT, iilack. 170 
Pcnijorwvs, 232 • 

Perfoiation ot llowel by/l&r 0 >i 5 , 1901 
, of 'ryjilioid Ulcer, 19O1 
Pencal, 1595, 1610, 2111, 2116 
Pericarditis, 1904 
Peril vma, 806 
Periihnecc, 023 
Periili^pus, 367 
Perilyin])haiigitis, 051 
Perinephritis, Pfth'giiKiiions. 1949 
I’enudie One-day bever, 3501 
Periodical Winds, 80. tSj 
Periodische I'lelier, 1501 
JVriostilis, 1075 

Chnmic Dill use in late l^'rambcc- 
^ sia. 1 5 S3 

Digital. Mii]li]>le. m Yaws, 1552 
Peripatus, 089 

l\*riplic*ral Niiiritis, Endemic, 1981, 
* 1989 

Peripfancla, 7f'5 
Periplast, 330, 331 
PerisporiacccD, 2008 en 

•Perisporialcs, 985 
J’eritonitjs, loOi 

Peritricha, 340 ■# 

Pcrlficlie, 1746, 2284 
PcrmanglHiato of Potash as Antidote 
' to 

Arrow-Poison, i8t. 182 
Snake-Bite, 243. 275, 277, 280, 
1804, 1S'12 
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Fwinaiie^t^Winds, 79 
pSnieirus, ^71 

Pernicious ^scniid, 1169. 1575 
' l^laria (500 alsl^ Malaria , 
cious},' 1129. 1182 
Persia, Disease ol, 120 
Persian Hola])siug Fever, 919, 1322 
Pqrtussis, 120 

Peruvian Disoiihe, Aoarine, (n)i 
Wart, 1500 
Pes Febricitans, i(>io 
Gigas, 1959, igfi;. 1978 
Pest of Havana. 1229 
Peste, Die, 1410 
PfcsU*. La, i4i<i • 

Pestu HuliiKuiic.i, 1410 
l*esti.s, ] p o 

AriLerUibna, 122* 1 
Petite Verole, f4Si> 

Peyiito, 124 

l^yotll. 1 7() * 

PejBi^fiitts, 985 
Ffnjfcria firiuoOp^, 474 ' ' 
l*fciit(T*s Glandular I'cvn. 1522 
PfcudiTiiis, 5tii 

Phacelia tufitnihhuliforuns. 124 
Phacidutles, 985* * 

Phisnocysteit, .528 
PhatophycetB, 

Pliag«la«na. Hospital. 128. 2182, 

2185 

Tropu-a, 2181 

Pliagodoiubmus, Tropi^tlu*. 2181 * 
Phagocytosis, 203 
PhaluM^omyia d^'inlib, 504 
Phuncrogama\ o-M 
Pliarauli's TaUurol. 1914 • 

Pliaryngeal 1 u\msioii by t'ui>Lioht 
/i('/>a^a (I Ial/oiiii).i 7 p> 

• l^arviigitis. Meiubraiio-ulccialivc. 

■ ' 1715 

Phasmidw, 871 
PhauiuiAodtf&, 711 
ftt/ws, 713 

Phiaiidalinea, 1111, 1123 
Phialidc, 1037. 1039 
PhilmnatomyM,*^^!, 833 
gumci, 833 
tnsignis, 833 
Uneata, 833 
Philamon, f>88 
g^^’ndicheri, t»88 

• pUriil^ms, <)S 8 , 

Piiilippine Islands, ^\rrow-Poisoiis 
of. 186 

Disease's ol, 12% 

P’ish-iKUSoiis of, 188 g 
Races of, 55 • 

Vegetal Poisous of, 173 
Philipowip/s Sign, ili Enturic, 1381 

• ^pkihptevidat, 751 


Phimosis, 1939 

Phleboctasis^ I^larial, 1603, 1607 
PhlehitiB, Suppurative, of Spermatic 
• Cord. i93\) 
Pklehoinminte, 806 
l^hlcbotoinus Fever, ^254 
Phlebotomiis (fly), 80 f, 806 , J327 
IMseases ami Parasites carried by. 
3 b 3 f 54-. 

809, 810, 919, 920, 15O8 
Sjx'i les * 

angUiiUpennts^ 809 
anlcnnatus, 809 
argent i pcs, Soy • 

hahu, 8oy 
Lruciatu>, 809 
dithosi'quii. 809 
hiiHa/avrnskr., 809 
Icgeri, 8f>c» 
wajot, ht »9 
malabariLUS, 809 
mascitii, 809 
minibus, 809 •* . 

var. africana, 8o«> 

HigcrrttJnis, 8i»t) 

papatasii, 542, 409. 810, 1254, 
1^55 

peyntciu^HS, 809 
perturbaus, 809 
rusiruns Soy 
squannphnris, S09 
• uvtriicarum, Sn», yiy, 1508 
vexalot , h(Hj 

Phlcgniijibia Malaricii. ibjo 
Phlegmonous LiiHaniiiiatJou of SLo- 
I ma(,li, 1320, 1749 

Perinephriti.s, [949 • 

Pblycti'iiul.ir Ker.ititis, 2002 * 

J’iYauu4 lans. the, 47 
PfuAiergaU '6 biuoiortpc^. 219. Ayi, 
7 b 7 

Phopalosylla, 8t>5 
Phura fvmnrala, 900, 904 
pallipt's, JO 50 
rufipts, 1(130 • • 

Phoridic, 824, 900. 1030 , • 
l^huspborescx'iit Sweat. 2221 
Phosphoridrosis, 2224 
i^hosplforijs JX'tn ^Mu y. and JleriU*ri. 
107?, J07S* 

Vellow, if soiling I)}i ii;o-i 

Phienitis, 1474 

Phryganra grantlis i(»4o • 

PUthiii.Lsis, 2201, 2202, 220 ^ 2208 
Phiktnus.^ 7 =y 2 , 754 . 757 

« 757. 2201. 2202 

••7, 122. 1039. ibOj, 1875, 
1883, [893 

Abdoiiiiualis, 1 780 • 

Acute, 1320 • • * 

Phya africanus, 894 
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Phycomyceies, 923. 97 i» 97 *i i ®70 
Pkylhnumas, 334 
Physa, 894 ; .! 

Physalia pelagica, 204 
Physaloptera, 623. 630 
Kelerenccs. 681 
Species 

caucasica, 623 681 
wardens, 623, 631 
Physalopterida 623* (>24. 680 
Physic-Nut, 1O6 

Physical Causes of Djse<isc, 24, 67 , 
115. 187 , 147 , T50-7. 
1128. i35<i, 1440 
References. 92, *141, i^Oo 
Regulation of Heat, 09 

Physida,' 894 
PhysodisH, 232 
Physogaster larvarnm, 72 b 
Physopsis africana, 894 
Physostigma vanenosuni in tJrclcaU, 
178 

Antidote, * 

Physosiomi, 232 
Phytobdella, 688 
meyert, (>88 
moluccensiSf 688 
Phytolacca decandra, 2133 
Phytolaccacea, 2133 
Phyiomonadina, 332 
Pian, or Wans, 24, 1333, 1536, 

1538 

Pian-Bois, 380. 21O3 
Pichia, qjg « 

Picric Acid, 26. 1202 
Piebfiid Skin, Acquired, 2227 « 

,Piedra, izoi, 1102, 2100 , 2103 
Nostras, 2103 

Pigeons, I’krasiites of, 333. 355 
Foisoiung of, 191 

Pigmentation, Cutaneous, 75, 84 sqq , 


) PinkBoUwormof Cott06?,Patasiti^cii(, .. 
I affecting idan. 22x4. 

I 22X6 

I Pink Eye. 1527, 1999 . 

■ Pinoyelia, 1015, lOtil 

simii, 1023 * 

j Pinta, 124, 1025. 1029, 1032. 1084, 
2042, 2077, 2079, 6093 , 

! 2230 

References, 2108 

Vanelic? and Subvantties, 

2097-9 

Red, 2094, 2093 
j White, 1002, 2094, 2095 
I Piophila, 902 

900. 902. 1620, lOjo 
• Ptprr meihvdtcnm Root, 170 

■ ntgrum, 170 

■ Piperacea, 170, 176 
J PipiLs, the, 60 

I Ptpiocladiao^a, 972 
Piroplasma, 21, 215, 330, 300, 369, 
419. 4 m, 13*8, 1341 
(.‘lasbification by Hosts, 493-3, 
Insect Vectors, 21, 23, 700, 712 
S})ccies 

annnlaium, 497, 700 
mistoielis, 498 
nvt£;M/arf6', 493 

j bigemtna{um), 497 , 499, po 

! bovis, 21. 492, 497 

j , cabalh, 492 
; tanis, 21, 493 , 700 
i Lcrvt, 498 

{ divergens, 492 

I danovani, 20 

I cqhi, 700 

I gibsom, 497 

minense, 49 » 

muns. 493, 498 
ntnians, 499 


145, ii»i, 1529. 1531, I 
2203, 2232, 2230, 2265, 
2266, see also l^heases | 
in iwhich present ' 

Uiagnihis, 1313, 1619 
Racial Pallor due to, 1903 
Sources 

Ceilif^of ICpidernus, 87 , 
Hamioglobui, 87 i 

of Nalls. 2230, 2236. 2283 I 

of Tongue, 1731. 1746, 22tJ5. 2283 1 
Wginentaxy iWer. 2232 
PigmcTy •• 'rus, 908 
Pi». Parasites of, 353. 355 
Wild, Traumati.sms due 1 53 ! 

Pilobolus crystallinus, j 

Pilocarpus pennatifolius, 2133 
Wltdq^^ii Skull, ilie, 112 
'Wmas. the, 60 
.Woe- Apple. Unripe, 170 


ovts, 492, 497 , 700 
parva, 712 
pitheci, 493, 408 
theilert, 498 

PiroplasmodxdcB, 477, 478, 488. 491 
Keiorences, 527 
I’lroplasmo.*:^, viioviiic, 497 
Canine, 493, 496, 497 
Eqjpne. 500 
Donums, 1341 

in Various Animals' 21, 408 * 
Pisces, Parasites of. 478, 4 to, 328-9. 
see also Rish 
Venomous. 230 
References, 237 
IHscidia etyihrtna,\S6, 188 
Piscidin, 188 
Pisciola, 685 

337. 338 ■ , 

Fito Bng, Bite of, 77 P 

1, '1 •> 
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Piltosparea^SB 
Pitfosporum a:nsiflorum^ i88 

• FItaitary Gland; ps'<:8 intermedia of, 

1919 

Btun, 176-7 r 
Pituiine, 177 
Pityocera, 823 
Nigra, 2078. 2201 
Rtil>rci, 2070, 2271 
.Pilaris, 2249, 2232. 2236, 2257 
Sicca, 1009 

Simplex capitis, 1077. 107S 
V'crsicolor, 1099, 2073, 2268 
Flava, 2073 . • 

of Temperature Zones. 2074. 

Tropical, 2^3 
PUyrospoYiiin, 1071. 1077 
canthei, 1077. 1078 , 2271 
malassezi, 1077 ^ 

ovale, 1077 
PlacobdellQ,\i ^5 * 

PlaeiostovM coli, 547 
Plagiostomintdee, 547 
Hague. 4, T49. 1416 , 15O6 

.etiology, 2^, 9ijg, 1128, 1419 
Animal Reservoirs other than 
Kills, 1423, 142 ( 
Bacillus of, 22. Z15, 900. E416 
passim, see also li.pestis 
(Pasteuvella pestis), t)J3 
Blood Changes in, 1427 * 

Climatology, 120. 121, 122, 1419 
Complications, Ocul.ir. 200(1 
Course, i42(>-7 
Dehnition, i4i(> 

Diagnosis, 1429 , 1317. 13 3 
Ditfercnlial, 4393-0. 1963 

• ' Endjfniicity, 1419 

■ Hpid&:^ 'ology, i 416 sqq. 

Fleas as Spreadera ot, 23. ii«5, 
1 1 7, 285, 747, 837, 8O9, 
908 , 1416, 1418. 1431 
Most Important with regard 
to, 867 • 

Spreading^ he Disease from 

A. Kat to K|t, 807 

B. Rat to Man,* 8(17 
History, 1416 sqq. 

Incidence •* • 

Seasonal, 1419, 1423 

• , * 

Incubation, 1426 . 

Insect Vector.^ 23. 115, 117, 285, 
747. "57. 900, 908, 1416. 
1418. 1431 ^ 

Mixed Infection with Relapsing 
Fever, 1429 

Morbid Anatomy, 1423-6 
Mortality from, India, 12 1 
. Piitholc^, 1424-5 


FUigue, coHlijtued 

Predisposing Causes. 1423 
Prognosis, 1430 
Prophylaxis. 23, 128. 1461 
Rash, 13x7 * 

Rats in' relation to '10, 867, 9x2, 
1482 , see also Rats 
References, f436 
Rodents spreading 867, 912-13 
Set|rclsp, 1428 ' 

Sera for. T430-1 

Symptomatology. 1426-7, 2006 
Synonyms, 1410 ' 

Transmission.' see also Fleas, 
Insect Vectors. Rats. 
and Rodents, above 
Chart, ()iq 
Treatmc'nt. 14 30-1 
Vaccines for, 23, 1434-5 
Ambulatory, 1427, 1488 
o£ Athens. 15 
Biblica*. 10 / . 

Bubonic, 912, 1416, J419, 1423, 

• 14-27. 1488 

Climatology. 91;^ 

Diagnosis, *1429* 

Differential, 1338. 1354 
Spread of, 912, 1423 

Principal Insect Vectors, 869 
Glandular. 12 
batent, 1^18 

Pneumonic, 14x8, 74x9. 1427, 1488 
/Gtiplogy, 14*3 
Diagnosis, 1429 
t T>in rential, 1498. 1875 
Spread of, 912. 1422-3 . 
St*pticaemic. Acute, etc., 1418, 1427,* 
* 1428 

TEliology, 1 423 • 

Diagnosis. 1429 
Differential, X337. x 429-30. 

Spread of, 1423 
Plague-Rat of Bombay. 017 
Plague in Rats, 1416. 142 P • 

Seasonal Incidence, 1)09-10. 1420 
Planobdella, 688 
molesta, 

quoyi, 688 • 

Planorhidm, 892 • • • 

Planorbis, 892. 893 , 894 
Intermediate I losts of Schisto^ 
som.i, 3S4. 587. 489, 590 
Species • , 

ba^eyi. 587. 5§9. 590. 898 , 1865 
cnrlifye, 893 
citliraius, 380 

guadelupensis, 387. 589, 1^5 
laurenii, 893 . • • 

olivaceus, 387, 89 S 

Plant-Caused Dennatitea, 8o«5,':ftoi7; 
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Plant-Iicc. 761 

Plants Causing Dermatitis Venfnata, 
-151-2, 2162. 2267 
Gtojxpa of, 2155 
List of. 2152-3 

Buffalo 3 ean Group, 2155. 

2162 

Doubtliil Cniiip, 2155. 2163 
Euphorbia Gr».«p. 2155, 2167 
Little-known Ciroup. 2155, 

2162 

. Khus Group, 21 <)3. 2156 
Kui«(ir()up, 2153, 2160 
Tectoiia Group. 2135, 2159 
I'rtica Grou]). 2153. 2158 
Disoa^'OR of, Spread or C-nisod by 
Ao.inniv *ioi 
Fungi of. n)8. 200 
Herpeiomotiuiep ol, 306-7 
Medicinal, 4 

F(»isonous, 4, 51. 117. 12^. 162, 163 
sqr^ 100 103 . 195 

Water-holding. Removal ol, 1208 
Plttsmndia. M.ihma- causing, 1120. 

see alfio I av’Utnm mu 
lano'. 617 , and nndct 
Names 

Plasmndtdar. 477, .17S. 504 
Referent-os, 527 
Plasmodium. 504 , 1273 

Abnormal Forms, 310 * 

Animal Ihwts, 510* 
in JUood, in lien bon, 1(170 
Cultivation, 510 
Definition, 504 » 

DilTeroJitiatioii, 304 
liisct't Vectors, 303, sre ahn 
Mt isqiiiloes 
Lite-I Iisloiy, 303 sqq. 

Malarial Pnr.isites. tvpnal. 5 ' 

Nomt'nc Kit lire, 30.J 3 
Kcprodiu'titui 
Schizogony. 304. 3o(> 

S^iorogoiiy. 30'* 

Sc‘xual.af}d :is<*xii:i 1 forms, 3 qq. 

Species 
I'ouiid 111 

Binls, 513. 3i(» . 

Lizards. 316 
Mffinm.ils, s'lO 31*3. 31 f 
List 

hflvis, 313 

31(1 

'Cmns 313 
raura^icttm^ 51 ^ 
cvnowo//*i, 313 
danile'u'shyt, *31.^ 
iiploglo^si, 3i(» 

*cgi 4 t, 510 
fahiparum, 517 
golgi, 512 


Plasmodium, continued ^ 

Species, coniinued 

immaculan^m, 5x7 
inui, 515 
kelhcotti, 574 
kochi, 515 
niajnris, 516 

ntalariat, 510, 512 , 873. 889, 
1129. 1130. 1133, 1134, 
1187 , 1138, T139, 11.43, 
1145, 1162 , 115(1. 1157 , 
I1(»0. 1164, 12X8 
gHartanum. 312 
terliawmi, 310 
var. quayttinep, 512 
v.ir. quotidians . 31 7 
var. tertians^ 310 
monosoma. 316^ 
mitrinnw, 5i(') 
pilfieck 515 
proico.x, 317 
rcliduin, 513 ^ 

U nuc, 513, 1x32. 1137 
tkopidun, 516 
vahsali, 31(1 

vaughani!^ fijf} ^ 

yirav, 2t;3, 510 , 318. K89. 
] mjsqtf , passim . 1137 , 
1 143, 1 1 13, 1 132.<’1153, 
1155. iJbo, 1161 , 
11(14, 1202, J2i8 

Plasmodyomaia. 2 o(», 297 , 4(10 sqq 
fMa.smt)St)nies of Fornila. ifioj 
Plasmolomy, 2«»3 
l^Iastic I'veJtis, 200(1 
P/aslin, 2t;t) 

Plastokoiitcn, Move’s, i8(>(i 
Platodes, 333 r 
Pliltorlisc'nkrankheil . j 06 
Plalvhdrlla svlca. 488 
Pmtyhiimia. 333 
Keforoneos. 303 
JUnsonous, 203 
Keloronces. 228 
PlatyhMminihcs, 355 

■ JU.ityholmiTUhie ^)v^ontol■ies, T823, 

1840 ' 

Refort'nce.V. 1863 
: Platywalakia. 80*2 
I Plaiyphda. 8c>i 

■ Platums, 24 f> 

P^eistophora, 3'2c> **' 

PIerorercoid{s) 399, 602 
i Plcitrococc7is hcigeli^ 1103 
prolifer. 60(1 
I’leurisy, 1913. 1961 
IMeiiropnoiim'onia, Bovine, 541 
nica ]in1onica, 2202. 2282 
Plolosus arah, 232. 233. 234. 235 
I Plumbagiii, 170 
I PlumhagmaceeBt l^o, 171 
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Plumbago, x^o-i 
rosea, X70-X, 

Wkmica, 170, xgn 
PnAtmococcus, 933. 1477. I52X. X959. 
%oo3 

Pneumocystis canni, ^04 
Pneu momyc* ).sis, i\spcrgj liar, 1031. 
1891 

Pneumonia, Amoebae in Lungs and 
, Sputum in, 320 

Causation, 923, 927 
Climatology, 124, 131 
Diagnosis, 1.519, 1.521 
Dillcrential, 1337^ 

• 1485. 

191 1 

Alalarial, 118.1 

Pneiimoivic I’li^ue, 1428 ^ see also 
under lUagne 
Piu‘U mot borax, iO()i ^ 

Poi omaivs.^the, 00 
Podelkoma,'* ^2 1 1 a 
Pihiocapsu, 083 
[*o(togonii, ( 3 t}o 
Podophylium pvltatnm, 2152 
Poison blldor (U.S.A 213(1 
l*oi sod- Foot. 17(1 
Poison Ivy (CJ.S.A.), 21. 5O 
PoLsoaOak (D.S.A ), 2i3(» 

Poisoii-Pea of Australia, 180 
l^iison Sumac (U.S A ). 21.5(1 
I’oisoiuiig. Amdoutal, 172' 
of Cattle. 1O.5. 189 , i«k> 

Criminal, 1(12, 1 70 
Peforences, J7<) 
neliisicms of. igm 
by Food, i()93. ibo-l 
Animal, i(j3 
Vegetal, 195 

Forms of, assotialcMl with Hen- 
liori, 107^. 1674 
Lacquer, i«>r-2. 2157 
in C)rdeal, 1 78-*; 

Stihiulativc and Sedative. 17^8 
Tropical, 161 , 1353. 1695 ‘ 

Poisonous Animifls, 203 
References. 227-<i 
F'^sh, 103-^. 230 ,' 

References, 2.1 l 

Food. 193 '* • 

*'«ferenc(.^, 202 

\Funi.... i2.|, 172. 173. ToS. 200 ^ 

Plants, 31. 117, 12.C if»2, 103 sqq., 
\187-8. 103. 196 

Siil)stances> used as Food when 
properly preoared, 172 

Poisons, 161 
Abort! facient. i(>3. 169 
Accidental, i(>i, 172 
Animal, 193 • 

Aphrodisiac, 171-2 
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Poisons, continued 
Arrow, xGy. 180 , 222, 1675 
Kbfsrences, 186 , 

in B]^zantine Medicine, 12 
Classification, 161 • 

Curative*. 171 
Definition, 101 * 

Diseases due tc'y T533, 1605 
Food, 193, lof. 1093. 

Homicidal, i(>2 sqqy 
Infanlicidal. i().^. 109 
Innrganu*, 1(12. 170 , 
Injury-Simulating, 1(13. ^71 
( trganic, J()2 

j’seudiH bolera due to, 1S20, 1821 
Kan.il, iiS, ^7\, 173 
Kat. 173, 

Relerences. 179, i8f). 192. 202 
Siiitidal, 103, if>9, J9| 

Stimulative and Sedative, 174-8 
Slupifacient, to fanlitate Robber^', 

103. 

I'seil in 

lashings Hunting, and Trade, 187 
•^ 77 - 

'frial by Ordeal, 178-9 
War, elr., sie Arrow Poisons, 
iibovc 

Vegetal, 102 sqq., 172 sqq., 191, 
ii) 3 . 696 , 7^0 
Poltigayynutiw. 334 
I*olioniyebtis, Virus fdlernble, 541 
Acute Anterior, 920 
PoJi.sh Fever, 1501 " 

Poli.stachya, 17.5(> 

PoUa plasivnone'i , hoc* 

PMleftia, 832 
,itbis, ^(>.5, 852 , 900, Hi 29 
l^»l^A)ll•.lrls. the. jyft 
]V>ly<'rt bulls in Dengue, 124C1 
/*o/Vi vs/idru, ^7I 
Pvtxdesnndct, ot^o • 

VoivdrsniHs cvmplanatus, 690 , 
Polygnathus, 1959 
/ *o/y^>oft act'fP. 2 1 3 ^ , 

Polyqonitm «(/v, 215^ * 

hvdrohipvr, 213 < 

^olvidrosis, 2222 
I Poly mast IX, 351 * 

j f\\L‘lolonthai 353* 

! Polyinelus, it».59 
I PcdyiiiicroliiMUuatosis, 2233 
I Polyinorpboiiiicle.ir Neulropbile Leu- 
j ’ - eotvle. i89h • 

I P<ilyni/i)srtis, 1513 
Piilyiiei ufcs, see also Perilieri, 1(171 
Avian, 1O73 
Kmlemica, i(»7i » - 

Malarial, 1176, 11 8^ .• • 

I'olyneuriiic type of Subtertian Ma- 
laria, X173, 1176 , XX84 
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*502 

Polypapilloma tropicum, 7535 
Polyparasitism, Intestinal, 1776 
Keferena.'^s, 1779 * 

Rare Infections, 1779*8 
Treatment, 1777 
Polypi, Nasal a^d other. 1578 soq. 
Polyplax, 759 
spinttlosa, 404, 759 
Polysporea, 529 , 

Poiysporocysfidte, 473, 474 
Polyiporogenea, 529 
Poly stoma pr^loscidoum 738 
ianoidCs./ 733 
Polysiomea, 557. 500 
Polytricha, 547 

Polyuric type of Snbtcrtian Mahma. 
1 180 

Polyvalent V^:cclne^ 23. 29, see nho 
Vaccines 

Sera against Snake VeiK»ms, 273 
Pompbolyx, 2226 
Porokeratosis, ;?235 ^ 

Pcnera, 222 
Ponos, 374. 1299 
Pontia hrassica^ 1O40 
Poniobdella, 083 

muricata, 889 , 398-400 
PoDn, 184 

Populus spinosa Buds. 172 
Porocephaliasis (Poroceplmlosis), 124. 

7 ,U. 7.17. I 5 .< 3 . if»42. 
References, i(>43 

J Oimonary, 1875 ^ 

ocephalus, 73 b 734 
Species , 

ao)t^'cis, 73( 

armillaiits 784 , 7.?r», 7?7. 738 
1(142. 16 }3. lrK»7 • 

- crocidura, 737. 1O42 
cro^alt, 738 ,'jb|j 
hiimholdtii, 738 

ImjHjrfi i tly rtestTiljed, in Man 
737 sqq. 

Flint's l*.ir.isite, 737, 788 
""K, 737. 788 , i(Ma 
O.ler’s Piirasite, 737 
Wek'li's i\ir,!site, 7^7 
numiUform \ 73 S 
nionihiXttwii. 73 j 7 & 6 ,i<>.| 2 ..iCi 43 
Porospor/i. 471 ' 

gigintea, 471 
Porn, pan it O'. .171 
I’or.icio ^(134 

Porters i 7 i(K»inat a. 22^7, 325 *'' 
IJrolhrilis, 19^3 ^ 

Porihe^iia rhrvsorrliara, 223. . 

Porto Kiran Aiia*mia, i/l-i 
Porto ,iOro Comoussions on Anky- 
hMtomiasis, Prohpy- 

lactic Recommenda- 
tions of, 1774-5 


Portuguese Man-of-'W'ar. 20^ 
Posadasia esferiforme, f»5 
Post-Dysenteric iLrthdtis, 1^7 
Post-Malaiial Anections in War 
Zone Caffes, 1183 
Anaemia, 1 131-2. 1184 
Insanity, 1184 
Loss of Taste, 1 1 84 
Neuralgias, 1184 
Vertigo, 1184 

Post-Mortem DecoinposilKm * uf 
Food. Poisoning from, 
^05 

Post 'Natal P^cithoiogy, 1930, 1959 
Post-pArtum HaeinorVhngt , 7; 
Potatoc‘s, 93 
Potter's Disease, i0y2 
References, kxh 
P otu Flies, 810, 8i i 
Pou d'Agoutf, 2213 
Pou d* Agouti. 723 
Poultryman*s Dermatitis,*^ 2213 
Powdered Glass, Traumatisms due 
to, 130 7 * 

Prc-Draviiliau tribes, 47, 49 
X*rognancy(ies), •'Advice on, 129 
('eylonese precautions durin{[, 4 
Fre(]uciit, Amnnia due to, Kioj 
‘ Malaria. Prognosis in, 1187 . 
Quiuine Treatment, 1191 
ami Idague, 1427 
’^lad Relapsing Fevers, 1312, 1313 
and TTojiical l-cbrile Splenome- 
galy, 1303 

\ J’remiiinis, Insurance. AdjiLstmeiit of, 

13^ 

3 Ve-Xatal Conditions affecting In- 
fati^lc Mortality, 122 
Pressure, Atmos jibeiic, 78 
Kftects on ^Tan, 79, 142-4 
References, 1 4(1 
and Radiation, 142, 144(1 
References, 14O 
Prevention of Disease, 123 
Piiapisin type of Subtertian Malaria, 
irSo ' 

Prickly Heat, :4C)2o, 2027. 2222, 2224 
RefereikCiA, 2246 

* Primary Streptococcal Dermatites 
* * ■ 2030 

I’rimilivc Man. Migrations and Divi- 
^ sioiis of, 42 

Mi'diciiic, \ 

Primula Subgroup of IVrmalitis- 
caiisihg Plants, 2138 
cortusoiidies, 2138 
vhconica, 2151, 2158 
sirholdii, 2»38 
sinrHsts, 2158 
. Primulaccte, 2158 
j PrimuleiP, 2158* 
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P^mulea^sihesis sojtioa, 2158 
Ptimotnu, •f^o 
Prionurus a^ureuni, 207 
citrinus, 207 % 

Prison Fever, 1326 
Pristirrhynchdfnyia lineata, 833 
Probosddie, Traumatisms caused bv. 

Proctamosba, 298 
Proflageltata, .(35 
ProglotHdes^, 306 et alibi 
Progressive Paralysis, 2279 
Promilosis, 291. 292 
ProHopes, 823 , 

PropkialxdalinciP, hit' 

Pfdphialiae. 1037, 1039 
Prophylaxis, ser also Serotherapy, 
aad Vaccinotherapy. 
29 , IJ5. 131 

Prorhxpidoglo&samorpha, 890 
Prosintulium, 812 * 

ProsopOLh.'traoopagus, ^958 
Prostatic'jHLypcrtrophy. 1920 
Pr 9 stigmata, O92, 724 
Prostomata, 560 
Prostriata, 711 • • 

Protarthropoda, (189 
Protea, 933, 943 

Prote^'tivc Colouring of Natives. 85, 
and see 2204-5 

Protein Dietaries. Low. 107 , iiy 
Proteins in I )ict, oh, 97, 99 * 

lliological value ol, 102. 
I of) 

Calculations on, loo 
Fslimatiou of, loi 
Proteosoma, 504 
gvassii, 513 

Brotrroglvpha, 240 ff z^U 
J^otetramitiis, 348 
Proteus, 933. 943 , JoOo ^ 

difft liens, 943 
metadiffluens, 943 
pix'-adiffluens, 9-13 
proteus, 913 » 

Small, 399, sie also Amtrba 
vulgaris, 933. 943 
Protists, 1 13, 288 ' ^ 

Protoanophcles, 883 
Proto-asci, 1070 ,• , 

Prqtwiscoinveeics, 978 
‘ProU^snidiiim, 1037, 1108 
IProtodiscalc*:, 985 * 

Protokavyon, 2ijo 
Proto-Malays, the, 40 
Proiomonadina, 330. 882 . 464 
Proto- Polynesian Ita<;e,*4o 
Protozoa, t8. 203 , 287^ 908 

Associated ,witl> i^ri-beri. 1679, 
1 JB 80 

V Definition, 288 


Proiosoa, continued 
Disease-ca4ising, 18 , 208 , 281 ; .. 

• a/50 Protozoal Pfira^' 

sites, belo& 

References, 328 
Toxin-yielding, 20 
Venomous, 203 « 

References, j27>-9 

Protozoal. l*rotozoan, or Protozoic 
Rddies (oimd in 3')y!sen- 
tery. 53S 

Characters of Spirochapies. 437 
Dermatitis, 2081 ^ , 

Diseases, 877 , 2084 ** 

Animal Earners of. 8? 7 
Dysenteries, 1825 
References, i8f)2-3 
Fevers, 1128, *1129 
Parasites, 287, 288 
Classification, 296-7 
Encystment, 291 
Hosts ol, 288. ^03 
Inhect, 18 

liifcctiyg Embryo. 289 
in Liver, 1907 
Morphology. 2dh-i 
Nomenclature, Rules of. 287 
oi Mouth, T740 
Pathogenicity, 'Z 95 ‘sqq. 
References, 328-9 
Remarks, 288 

Reproduction, 286, 288, 291, 
292, 293, 295 

Species and Varieties. 297 
InceHa sedis, 528, 530, 685 
• cyclasterella scarlatinis, 537 
References. 343 • 

« Vaginal. List of, 1945 
ToxiiLs, 203 

Prethritis, ic)44 * 

PioU)zt)c>logy, History, 18 
Protrichonwfias, 331 
Proivazekellii, 11. g. 
lacerta, 339 

Proivaiekia, 335, !j37 339 , 3O0, 1833, 

19+4 > ’ 

References. 33; 

Spwies 

cistaficil, 3311. 840 y * 

rriizi, 339. 3|^2 

jauensh, 3 ? 9 . 842 » ^ 

parva. 339. 342 
urinana, 3 <9. 340 
'"'’giqohs, 339, 842 , 


K^inhvrgi, 33«i. 342 
ri\«j 


Priiri\ijiiiMs Tumiuirs, Multiple, of 
-k the Skill, 2247. 2254 
RMerciices^ 2263 

I'riiiigi), I iislingiiislied .fro^ Craw- 
craw. 2248 

^ Trut‘, 2207 



2394 ' 




PraritQs' caused by Bite of Argas 
\ brumpti, 

*in Dermatijies, 2248, 2249, <2250. 
2251. 2254 

in Pediculosis^ 2201. 2202. 2203 
in Pinta, 2097. 2090 
in IVosis tropfcci, 2022 
Vaginal, 1028 ‘ t 
Prussic Acid, i(>9 
Pseudechis, 246 ‘ 

Venom, 24?. 244. 2*58. 29 r. 271 
porpkyriacvs 251 
Pseuaelaps 
mueUi'Y}, 251 
Pscudt'iicephalus, i<i5S • 

Pseudo-Ad disc Ill's J)ise.'ise. 2232 
Malarial, 1180 , 1181. 2233 
Pseudo- Ali'oliolii typo of Siibtcrtiaii 
Mjlcinu, 1169. 1170 
PSoudo-Anji^iial type of Subtcrlian 
Malaria, 1170 

Pseudo-Ap]TendJci*is typo ol Siib- 
toi^Jiib M.ilfiriii’, 1177 
Pseudoaspis c&na, 487 
I*Seiido-liti nil's Disease, 130(1 
Pseudo- JiroiiLhith; lyfM' of Siibloriifin 
Malaria, l17^ 

PsfttdiH erastes, 2 50 
pem(H&, 251 

Psfiitdoi htrus peyegrinus. Bodies in, 
found bv Sanibon, 53 S 
Pseudo-Cbolecystitis lyin' ol Sub- 
tertian Malaria, 1177. 

1178 

Pseudocholora, iSoi 
Caused liy Poisons. 1820, 1821 
,Dy&e.nt^nc. 1820-1 
'of Food-Poihoniiig. 1820 c 

Malarial, 1177 , 1820, 1821 
'Pseiido-Cinbosis type of Suliterlian 
Malaria, 1177. 1178 
Vhvudocladtyyclfis, 5(11 
Pseudo-Colloid of Liiw, 17 pi. 2281 
Pseudtydiscus^ 5m 
Pt»eudodiplithena 1687. 1710 
Pseudo -D^'srtdenes, 1S25. 1861 
Pseudo* I ivsi’ulery. J 852- ^ 

Typo o I Sulner'ti.iii Malaria, 1x77 
' Pseud* i-donorjbofMl Crelliritis, 1015 
Ps(*ii(lo-(fouii(lou n Yaws, mjO, 

Pseudograniiioiii.it. I of Lungs, lojfi 
Pseudo - 1 lelijiini liiasis. 7 pi 
l*Seudo-l»^'at£A.il S:in(l. 1719 *■ ■ 
.seiido- Kala-A'/ais. the. iiiS, •* eS*}, 
1303,-1531 ‘ 

l^eudo-I-euk.rnua. i9''i 

Pseudolfersia, 855 , 

PseudoliStiax, 322 

Pseudo-Li ver‘'Aljseess ly])o ol Sub- 
tertian Malaria, 1177 . 


PseudO’Menittgococcus, i&ff" * 
Pseudomycetomas, 1064,^1x0, 8147 , 
2 V 7 

Pseudomycosis, AS^rgillar, Z031 ^ 
Pseudofnysomyia, 885 
earners of Malaria, ^86 
ludlowi, 88u 
Pseudnnavicella. 470 
l^eudo-Parasitcs, 287, 1901, 1902 
Pseudo-Pelade, 2283 
I-*SeiKlo- Pellagra, 1705, 1780 
PsettdophvUidra, boo 
cants, (10 609 

1 Nendo -Meuritic type of Sublerlijin 
Malaria, TT78, 1179 
iNeudo-Pneuinoiiic type of Subter- 
, ti.in Malaria, 1178. 1179 

j iNoiidopodia, 291 . 29ft, 2C)7 
Psnidorhahditis, (>28 
sttrcorttlii:. 02. S 
Pstutlnrhyurh^ta, 752 
' Pspudnscor pious. fujo.ajoS 
INeiidti-Sni.illpnx, T |9r 
Type ol Siilitertiaii Malaria, ii8f 
Pspudospna, 43*1 

■ INeudo -Sprue. 1^80.^1783. 1794 
Kelereiu es, 1 800 ♦ 

Pwitdnslvougylvs, hi 3, 674 
INeudo-ruU'nnlobis. Aspergillar, 
1031, 1058, J059, 1 8*17 
: ISeudo-Typliu^,' 1 350 

cd IVli, Sumatra, 1354-5 
; P**u(!o-Xaiillioma, 2273 
I rllasticum, 2237 
I IVilosis Lingua* c't Mueosa* Intestini, 
i ' * 1780 

I'lgmeiitosa-, 1731 
I’jgnic'iitosa of l^'iibadoes, 1788 
: LNillaiosi^, 1^15, 1 3i)(> 

Parent ene. i|25, 1408 
P\t\;ida', n'l.itionsliip of. to the 
I Malhphaga, 7|g 

I Pftora, 2217 
I Pstn ala. 172 
I otnxtifMia, 172 

! ji'laHdulosa, 172 ' 

' Psoriasis, 149 . 2271 

Palma ns aivl PLiutaris. byphibtic, 
I 35 «> 

I \soro plowmen, 475. 47(1 
Psornspt rnnitm citniculi,-.\*j^ ^ 
Psurnplps cqiti, 731 
hastheiiia, 1982 
JNychio Kx.iltat’ifiii, I9i(i 
/*svtfinda, 89(1, yoo * 
pfiult^notdcs, 1105 
Psvchndidcc, 77.3. 806 , 2200 
Kelereiu e.s, 8^3 
. PsYthodinep, 80b • 

I PsychoneurcKsis Maidica, 1700 
I Ps'ychophana, 802 
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Va^hcse^ 1 S 8 , 1524, 1891. 1983 
Plen^kthalm* f a^tes, 376 
Pteriaophyta, 923 
PteMs antenndUa, 232, 238 
Pteromalida, 908 

Pteroptus vespertilioms, Achvowa-- 
tiCHs in, 360 
Pterygium, 1995, 2002' 
of Nfiils, 2283 

Ptomaine-Poisoiung, 105, i8ro. 1820 , 
i86j 

IMcignosis, 1314 
Rash, 1514, T5T0 
Ptychobothnida, 004 
Pulxjrty, 7r, 19^5 
Puhic LouftO, 757 
Piiccmut rosea. 1117 
PmUMicU, riceifiliiip Graimlnma of. 

2T(|2 

Puciile, 2191 

Pueriwal J )iarrha'a of Rongal, 1035 
l>iseas(!^22 • 

I’Vvors. 927 sqq., 1522 
• Tropnal, 1038. 1946, 1037 
Septirsrmici, igpi 
Puli- Adder, 230ji23B 

850, 8(13, 806. 867 
brasilieM&is, 8()9 
chcf^pis, 809 
galhm, f)93 

irritans, 3O9. 30^», *'e8, 857, 8i)i>, 
807. 868, 01 (. 1422 
(7 ages i, ^09 
minimiti, h02 

cutem penetrans. So 2 
mart nits, 809 
pallidas, 8O9 
penetrans, S02 
• phihppinensis, Shtj 
'serraiiceps. 373. ■57(1 
Puluidip, S37, Sfii. 864 ^ 

oJ Kilts find Mice, 'I’.ilile «»1'. sciCi 
PiilicineF, 864, Soti 
Puli'" oiKiry yVUsicss, 3^3. io|o 
Asjicrgillosis, 1031. 200S « 
Distomntosis,* 138 1 
Inflammiitory Alteitums, 1S73. 

1892 * • 

jMui onnyrosis, (>73 '>qq 
Myciisis.’ 974 •• * 

Nocardiasis, 1321, 1892 
• ''»foroncus, 1S94 

Stn‘ptolliromy».osJs, iSoj 
TuIkmtuIosjs, i88«j,*i8o3, 227^ 
Piilnionata, fSi)'2 • 

l*iiLsc-Rfite, Kitiu't on. of TemjH'r.i- 
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